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TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 

CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 

A TIORNEY'S DOCKET NUMBER 
PU060137 
U.S. AP.PUICATION 
60/830,195 

INTERNATIONAL APPLICATION NO. 
PCT/US2007/15719 

INTERNATIONAL FILING DATE 
July 10, 2007 

TITLE OF INVENTION 
METHODS AND APPARATUS USING VIRTUAL REFERENCE PICTURES 
APPLICANT(S) FOR DO/EO/US 
Yeping SU; Peng YIN; Purvin Bibhas PANDIT; Cristina GOMILA 
Applicant herewith submits to the United States Designated/Elected Office (00/EO/US) the following items and other information: 

1. [Z] This is a FIRST submission of items concerning a submission under 35 U.S.C. 371 . 

2. D This is a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U .S.C. 371 . 

3. 0 This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include items 
(5), (6) , (9) and (21) indicated below. 

4. 0 The US has been elected (Article 31 ). 

5. [2] A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

6 . D 

7. 0 

8. n 
9. 0 
10. D 

a. D is attached hereto (required only if not communicated by the International Burea~). 

b. 0 has been communicated by the International Bureau. 

c. D is not required, as the application was filed in the United States Receiving Office (RO/US). 

An English language translation of the International Application as filed (35 U.S.C. 371 (c)(2)). 

a . D is attached hereto. 

b. D has been previously submitted under 35 U .S.C. 154(d)(4). 

Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. D 
b. D 
C. D 

'71 d. L!...J 

are attached hereto (required only if not communicated by the International Bureau). 

have been communicated by the International Bureau. 

have not been made; however, the time limit for making such amendments has INOT expired. 

have not been made and will not be made. 

An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)). 

An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

An English language translation of the annexes of the International Preliminary Examination Report under PCT 
Article 36 (35 U.S.C. 371(c)(5)). 

Items 11 to 20 below concern document(s) or information included: 

11.~ 

12. [2J 

13.0 

14.D 

15.D 

16. 0 

11. D 

1a.D 

19.D 

An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

A preliminary amendment. 

An Application Data Sheet under 37 CFR 1.76. 

A substitute specification. 

A power of attorney and/or change of address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 131er.2 and 37 CFR 1.821- 1.825. 

A second copy of the published International Application under 35 U.S.C. 154(d)(4). 

A second copy of the English language translation of the international application under 35 'l'.J. S.C. 154(d)(4 ). 

This collection of infonnation is required by 37 CFR 1.414 and 1.491-1.492. The Information is required to obtain or retain a benefit by the public, which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 15 minutes to complete, 
including gathering information, preparing, and submitting the completed form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer, U.S. Patent and Trademark Office. U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT, 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. Page 1 of 3 
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IAP03Rec'd PCT . 0 5 JAN 2009 
.. :~ .. -

EXPRESS MAIL LABEL No.: 

PT0-1390 (Rev. 09-2007) 
Approved for use through 3/31/2007. 0MB 0651-0021 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

U.S. APPLICAT1N21k3na,' If 8 INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER 

60/830, 195 PCT/US0?/15719 PU060137 

20. Other items or information: 

X Return Postcard ----
__ X __ Certificate of Express Mailing EM 284497980 US 

Copy of IPER or IPRP 

The following fees have been submitted CALCULATIONS PTO USE ONLY 

21. 0 Basic national fee (37 CFR 1.492(a)) .......... .. .... .......................... .. ......... $330 $ 
330.00 

22. 0 Examination fee (37 CFR 1.492(c)) 

If the written opinion prepared by ISNUS or the international preliminary examination report prepared $ 220.00 
by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4) ............ . $0 

All other situations ... .. .. ................ .. ...... . ....... .. . .. .... . . . .... .. ......... .... .. .......... . .. ........ ... $220 

23. [2] Search fee (37 CFR 1.492(b)) 
If the written opinion of the ISA/US or the International preliminary examination report prepared by 

IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4) ................. $0 
$ 430.00 

Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as an 
International Searching Authority ..................... . ... . .. .. . . ..... .. ........... . ....... .. ... . . .. $100 

International Search Report prepared by an ISA other than the US and provided to the Office or 
previously communicated to the US by the 18 . ....... ...... . .. .. .. .. . ......... ............... .... $430 

All other situations ............................. .. ........ ................ ..... . ... ........ . ............... ..... . .. $540 

TOTAL OF 21. 22 and 23 = $ 980.00 

D Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequence 
listing in compliance with 37 CFR 1.821(c) or (e) in an electronic medium or computer 
program listing in an electronic medium) (37 CFR 1.4920)). 

The fee is $270 for each additional 50 sheets of paper or fraction thereof. 

Total Sheets Extra Sheets Number of each additional 50 or fraction RATE 
thereof (round up to a whole number) 

36 - 100 = 0 /50 = X $270 $ 

Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or declaration $ after the date of commencement of the national stage (37 CFR 1.492(h)). 

CLAIMS NUMBER FILED NUMBER EXTRA RATE $ 

Total claims 88 - 20 = 68 X $ 52 $ 3536.00 

Independent claims 6 - 3 = 3 X $220 $ 660.00 
MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $390 $ 

TOTAL OF ABOVE CALCULATIONS= $ 

D Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by Y.. 

SUBTOTAL= $ 

Processing fee of $130.00 for furnishing the English translation later than 30 months from the earliest 
$ 

claimed priority date (37 CFR 1.492(i)). + 

TOTAL NATIONAL FEE = $ 

Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied 
$ 40.00 by an appropriate cover sheet (37 CFR 3.28, 3 .31). $40.00 per property + 

TOTAL FEES ENCLOSED = $ 

Amount to be 
$ refunded: 

Amount to be 
$ 5216.00 charJ:ied 

FORM PT0-1390 (REV. 09-2007) Page 2 of 3 
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a. D A check in the amount of$ to cover the above fees is enclosed. ----------
b. 0 Please charge my Deposit Account No. 07-0832 in the amount of$ 5216.00 

A duplicate copy of this sheet is enclosed. 
to cover the above fees. 

c. [Z] The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit 
Account No. 07-0832 . A duplicate copy of this sheet is enclosed. 

d. D Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. The PT0-2038 should only be mailed or faxed 
to the USPTO. However, when paying the basic national fee, the PT0-2038 may NOT be faxed to the USPTO. 

ADVISORY: If filing by EFS-Web, do NOT attach the PT0-2038 form as a PDF along with your EFS-Web submission. Please be 
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your 
information, it is recommended paying fees online by using the electronic payment method. 

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be filed 
and granted to restore the International Application to pending status. 

SEND ALL CORRESPONDENCE TO: 

Joseph J. Laks 
Thomson Licensing LLC 
Patent Operations 
P. 0. Box 5312 
Princeton, New Jersey 08543-5312 

Docket No.: PU060137 

FORM PT0-1390 (REV. 09-2007) Page 3 of 3 

Guy H. Eriksen 5' :fA:zv ;J/)0'1 
NAME 

41,736 
REGISTRATION NUMBER 
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)(iv \c) ) ~- ATENT COOPERATION TREAT '· . 

G 
From the INTERNATIONAL SEARCHING AUTHORITY PCT 
To: 

THOMSON NOTIFICATION OF TRANSMITTAL OF 
LICENSING LLC THE INTERNATIONAL SEARCH REPORT ANO 

Attn. Laks, Joseph J. THE WRITTEN OPINION OF THE INTERNATIONAL 
Two Independence way, Suite 200 SEARCHING AUTHORITY, OR THE DECLARATION 
Princeton, NJ 08540 
ETATS-UNIS· D'AMERIQUE 

(Jc_ -r l!.12~ 
' {h,.,....e-,.-ei-...-J-

(PCT Rule 44. 1) 

/I ~ . ()...() ,, "t Date of mailing 
( day/month/year) 11/07/2008 

Applicant's or agent's file reference 

I~~"~ ' FOR FURTHER ACTION PU060137 ()A,-/ See paragraphs 1 and 4 below 

International application No. International filing date 

PCT/US2007/0l57l9 (day/month/year) 10/07/2007 
Applicant 

'. 

. ;"~:JIOMSON L-l;,C~~SING .. ...... - ~ .. ;:_j\' .. ~· •. • !·" "!.• •• • • .~· ~· .... 

1. [iJ 

2.0 
3.o 

The applicant is hereby notified that the international search report and the written opinion of the lntemationat Searching 
Authority have been established and are transmitted herewith. · 

FIiing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes. to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments Is normally two months from the date of transmittal of the 
International Search Report. 

Where? Directly to the International Bureau of WIPO, 34 Chemin des Colombettes 
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70 

For more detailed Instructions, see the notes on the accompanying sheet. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

D 
D 

the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicanrs request to forward the texts of both the protest and the decision thereon to the designated Offices. 
no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 

Shortly after the expiration of 18 months from the priority date, the international applieation will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication. a notice of withdrawal of the international 
application, or of the priority claim, must reaCh the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively, 
before the completion of the technical preparations for international publication. · 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or Is to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 

Within 19 months from the priority date, but only In respect of some designated Offices. a demand for International preliminary 
examination must be filed If the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (In some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months (or later) will apply even If no demand is filed within 19 
months. 

See the Annex to Form PCT/18/301 and, for details about the applicable time limits, Office by Office, see the PCT Appllcanrs 
Guide, Volume II, National Chapters and the WIPO Internet site. 

Name and mailing address of the International Searching Authority 

~ 
European Patent Office. P.B. 5818 Patentlaan 2 
NL-2280 HV Aijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo n1,. 

__;=-- Fax: (+31-70) 340-3016 

Form PCT/ISA/220 (October 2005) 

Authorized officer 

Leila Kuhnen 

(See notes on accompanying Sheet) 
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(~ATENT COOPERATION TREA,.. 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 

PU060137 

FOR FURTHER 
ACTION 

see Form PCT /ISA/220 
as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US2007/015719 10/07/2007 ll/07/2006 
Applicant 

THOMSON LICENSING 

This international search report has been prepared by this International Searching Authority and is transmitt_ed to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of c; sheets. 

[!] It is also accompanied by a copy of each prior art document Cited in this report. 

1. Basis of the report · 

2 . 

3. 

a. With regard to the language, the International search was carried out on the basis of: 

b. D 

C. D 

D 

D 

[xi the international application in the language in which it was filed 

D a translation of the international application into , which is the language 
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)) 

This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.Sbis(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

Certain claims were found unsearchable (See Box No. 11) 

Unity of invention Is lacking (see Box No 111) 

4. With regard to the HUe, 

[RJ the text is approved as submitted by the applicant 

0 the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

IBJ 
D 

the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2(b), by this Authority as It appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this International search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. -~1 ____ _ 

b . D 

[R) 
D 
D 

as suggested by the applicant 

as selected by this Authority, because the applicant failed to suggest a figure 

as selected by this Authority, because this figure better characterizes the invention 

none of the figures is to be published with the abstract 

Form PCT/ISA/210 (first sheet) (April 2007) 
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, INT~,ATIONAL SEARCH REPORT 
~matlonal appllcaUon No 

PCT/US2007/015719 
A. CLASSIFICATI/OF SUBJECT MATTER 
INV. H04N7 26 H04N7/36 H04N7/50 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

H04N 

Documentation searched other than minimum documentation to the extent that such documents are included in lhe fields searched 

Eleclronic data base consulted during the international search (name of data base and. where practical, search terms used) 

EPO-Internal, INSPEC 

·• 
C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Citation of document. with Indication, where appropriate, or lhe relevant passages Relevant to claim No. 

X BUDAGAVI M: "Video Compression using_ Blur 1-3,5,6, 
.. Compensation" 9-11, 16, 

IMAGE PROCESSING, 2005 . ICIP 2005. IEEE 17, 
INTERNATIONAL CONFERENCE ON GENOVA, ITALY 23-25, 
11-14 SEPT. 2005, PISCATAWAY, NJ, _27, 28, 
USA,IEEE, 11 September 2005 (2005-09-11), 31-33, 
pages 882-885, XP010851195 38,39, 
ISBN: 0-7803-9134-9 45-47, 

49,50, 
53-55, 
60,61, 

.. 
66-68, 
70,71, 
74-76, 
81,82, 
87,88 

the whole document 
A 4,26,48, 

69 
-/--

IT] Further documents are listed in the continuation of Box C . D See patent family annex. 

. Special categories of cited documents : 
"T' later document published after the international filing dale 

"A" document defining the general state of the art which ls not 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 
"E" earlier document but published on or after the International ·x· document of particular relevance; the claimed Invention 

tiling date cannot be considered novel or cannot be considered to 
"L" document which may throw doubts on priority daim(s) or involve an inventive step when the document Is taken alone 

which is cited to eSlablish the pubUcatlon date of another •y• document of particular relevance: the claimed Invention 
citation or other special reason (as specified) cannot be considered to Involve an inventive step when the 

"O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu- · 
other means ments, such combination being obvious to a person skilled 

•p• document published prior to the International fiUng date but in the art. 
later than the priority date claimed . "&" document member of the same patent family 

Date of the actual completion of the international search Date of mailing or the International search report 

27 March 2008 11/07/2008 

Name and mamng address of the ISA/ Authorized officer 
European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Aijswijk 

Tel. (+31-70) 340-2040. Tx. 31 651 epo nl, Lombardi, Giancarlo Fax: (+31-70) 340-3016 2 

Form PCT/ISA/210 (second Sheet) (Apnl 2005) 

page 1 of 2 
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INT~ATIONAL SEARCH REPORT 

C(Contlnuatlon). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Cttation ot document, with indication, where appropriate. ol the relevant passages 

X 

A 

DUFAUX FETAL: "Background mosaicking 
for low bit rate video coding" 
PROCEEDINGS OF THE INTERNATIONAL 
CONFERENCE ON IMAGE PROCESSING (ICIP) 
LAUSANNE, SEPT. 16 - 19, 1996, NEW YORK, 
IEEE, US, 
vol . VOL. 1, 
16 September 1996 (1996-09-16), pages 
673-676, XP010202155 
ISBN: 0-7803-3259-8 

the whole document 

Fonn PCTIISA/210 (ccntinuaticr, of socond sh-) (April 2005) 

.atlonal appllcatJon No 

PCT/US2007/015719 

Relevant to claim No. 

1-4, 
9-11, 16, 
17, 
23-26, 
31-33, 
38,39, 
45-48, 
53-55, 
60,61, 
66-69, 
74-76, 
81,82, 
87,88 

5,6,27, 
28,49, 
50,70,71 

page- 2· · of-2·· - · 
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INTERNATIONAL SEARCH REPORT 

. . ~"1i'!l,.1!1-.-------------------
..j: • International application No. 

PCT/US2007/015719 

Box No. II Observations where certain claims were found unsearchable (Continuation of Item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. D Claims Nos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

2.0 

3.o 

Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 

Claims Nos.: 
beeause they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention Is lacking (Continuation of item 3 of first sh-t) 

This International Searching Authority found multiple inventions in this International application, as follows: 

see additional sheet 

As all required additional search fees were timely paid by the applicant, this international search report covers allsearehable 
claims. 

2. D As all searchable claims could be searched without effort Justifying an additional fees, this Authori ty did not invite payment of 
additional fees. 

3. D As only some of the required additional search fees were timely paid by the applicant, this International search reportcovers 
only those claims for which fees were paid, specifically ctalms Nos.: 

4. GJ No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in. the Claims; it is covered by claims Nos.: 

see annex 

Remark on Protest D The additional search lees were accompanied by the applicant's protest and, where applicable, the 
payment 01 a protest fee. 

D The additional search fees were accompanied by the applicant's protest but the applicable protest 
fee was not paid within the time limlt specified In the invitation. 

0 No protest accompanied the payment of additional search tees. 

Form PCT/1SN210 (continuation of first sheet (2)) (April 2005) 
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International Application No. PCT/US2007 /015719 

FURTHER INFORMATION CONTINUED FROM PCTnSA/ 210 

This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

... .... .,, . ... I . . . 

1. claims: 
1-6,9-ll,16,17 ,23-28 , 31-33,38,39,45-50, 
53-55,60,61,66-71,74-76,81 ,8 
2,87,88 

Video encoding method using a virtual reference picture, 
obtained by warping a reference picture. 

2 . claims: 1,7,8,23 , 29,30,45,51,52,66 , 72,73 

Video encoding method for encoding multi - view video content 
using a virtual reference picture, obtained by interpolation 
of neighbouring view pictures. 

,., .. ( . 

3 . claims : l,12-15,23,34-37,45,56-59,66,77-80 

Video encoding method using a virtual reference picture , 
where the virtual reference picture is stored in a decoded 
picture buffer. 

4. claims: l,18-21 ,23 , 40-43,45,62-6~ , 66,83-85 

Video encoding method using a virtual reference picture, 
where an index is used to refer directly to a virtual 
reference picture in a prediction process . 

5. claims: 1,22,23,44,45,65,66,86 

Video encoding method using a virtual reference picture, 
where a reference picture index corresponding to a reference 
picture list is used for referring to a virtual reference 
picture . 

-- · --- -- ·------··--. ··-- ·---- ·------- ·--- ---- - -·- ---
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(~ATENT COOPERATION 1.TY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

!"To:--··· PCT 
I 

see form PCTASAQ20 
WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

j 1 . .... (PC~ Rul·~-~-~~is.1_)----··----··- ··-, 

l~~;;:;-~; ~;:~;, i;: ,:;;~°': . . : : : . . 1 _ 1

1 

:::::::~E;•~~~~;:TA-SA01.~'.:oood ,~:_ ___ ·- . j· _1 

see form PCT ASA,220 See paragraph 2 below 

--· .. - . --· -·-··-· ·-· ·----·- ··- ·-------.l-··-·· ··- ··- ·-··-----·-··---- ···· 
International applic.:ition No. J International filing date (day,+nonth,year) Priority date (day/month/year) 

PCTAJS2007.015719 10.07.2007 11.07.2006 
---- ---·-- -· ·------··-·-.. -·- --- -- __ .. _______ -··- ·-·····---·--·--·-- ----------< 

International Patent Classification (IPC) or both national classification and IPC 

INV. H04N7,26 H04N7'36 H04N7,50 

... ·-·· .. ------·--------------~ -----
Applicant 

THOMSON LICENSING 

- ---==-=======!J 
I 1. This opinion contains indications rela~;n;~:-:~~llowing items: 

I· 
i 

l8l Box No. I 

181 
D 
181 
181 

Box No. II 

Box No. Ill 

Box No. IV 

Box No. V 

Basis of the opinion 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

0 Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

3 . 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66. 1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the !PEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCTASA,220 or before the expiration of 22 months from the priority dff!te,. , / 
whichever expires later. w~C)~ ' 
For further options, see Form PCTASA,220. /)J- . '!, 'I-~ ' 

For further details, see notes to Form PCTASA,220. 

JI 

Name and mailing address of 1he ISA: Date of completion of 
this opinion 

Authorized Officer 

European Patent Office 
0·80298 Munich 
Tel. +49 89 2399 • O Tx: 523656 epmu d 
Fax: +49 89 2399 • 4465 

see form 
PCTASA/210 Lombardi, Giancarlo 

Telephone No. +49 89 2399-5819 

Form (PCT ASA/237) (Cover Sheet) (April 2005) 
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. IAP03Rec'd PCT . 0 5 JAN 2009 

(-2/309066 
WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of : 

181 the international application in the language in which it was filed 

International application No. 
PCT/US2007,015719 

D a translation of the international application into . which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)) . 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention. this opinion has been established on the basis of: 

a. type of material: 

D a sequence listing 

D table(s) related to the sequence listing 

b. format of material: 

· D on paper 

D in electronic form 

c. time of filing/furnishing : 

D contained in the international application as filed. 

D filed together with the international application in electronic form. 

D furnished subsequently to this Authority for the purposes of search. 

4. D In addition, in the case that more than one version or copy of a sequence listing and.or table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

5. Additional comments: 

Form PCTASA/237 (April 2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. II Priority 

International application No. 
PCTAJS2007.015719 

1. D The validity of the priority claim has not been considered because the International Searching Authority 
does not have in its possession a copy of the earlier application whose priority has been claimed or, where 
required, a translation of that earlier application. This opinion has nevertheless been established on the 
assumption that the relevant date (Rules 43bis.1 and 64.1) is the claimed priority date. 

2. 181 This opinion has been established as if no priority had been claimed due to the fact that the priority claim 
has been found invalid (Rules 43bis.1 and 64.1 ). Thus for the purposes of this opinion, the international 
filing date indicated above is considered to be the relevant date. 

3. Additional observations, if necessary: 

see separate sheet 

Box No. IV Lack of unity of invention 

1. 181 In response to the invitation (Form PCT,1SA.1206) to pay additional fees, the applicant-has, within the -· · 
applicable time limit: 

D paid additional fees 

D paid additional fees under protest and, where applicable, the protest fee 

D paid additional fees under protest but the applicable protest fee was not paid 

!8l not paid additional fees 

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite 
the applicant to pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13. 1, 13.2 and 13.3 is 

D complied with 

181 not complied with for the following reasons: 

see separate sheet 

4 . Consequently, this report has been established in respect of the following parts of the international application: 

D all parts. 

181 the parts relating to claims Nos. 
1-6,9-11, 16, 17,23-28,31 -33,38,39.45-50,53-55,60,61,66-71,74-76,81,82,87,88 

Form PCTASA/237 (April 2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/US2007i015719 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) 

Inventive step (IS} 

Industrial applicability (IA) 

2. Citations and explanations 

see separate sheet 

Form PCT,tSA/237 (April 2007) 

Yes: Claims 
No: Claims 

Yes: Claims 
No: Claims 

Yes: Claims 

No: Claims 

2,24,46,48,67,69 

.L 
3 -6,9-
llJ.Q... 
17,23, 
25-28, 
31 -33, 
38,39, 
45,47 ,49,50,53-55,60,61,66,68.70,71.74-76,81.82,87,88 

l: 
6,9-
1 i .16, 
17,23-
28,31-
33,38,39.45-50.53-55,60.61,66-71 ,74-76.81.82,87,88 

l: 
6 ,9 -
.1.Ll&i 
17,23-
28,31 -
33,38,39,45-50,53-55,60.61.66-71.74-76,81.82,87.88 

·:-• ,, ,· 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

Re Item II 
Priority 

IAP03Rec·a PCT-.. o s JAN 2009 
~ 12/309088 

International application No. 

PCT/US2007/015719 

The priority document US60/830, 195 made available to the ISA appears to disclose only 
aspects of the invention as in the presently filed description, page 3, line 15-page 10, line 
21. 

The remaining aspects are not disclosed and appear to go beyond the disclosure in said 
priority document. 
Therefore, in the sense of the Guidelines (PCT/GUISPE/1, 6.07-6.10), the priority date for 
said aspects shall be considered as coincident with the filing date of the present 
application. 

Re Item IV 
Lack of unity of invention 

-Reference is made to the following document: 

01: BUDAGAVI M: "Video Compression using Blur Compensation" IMAGE 
PROCESSING, 2005. ICIP 2005. IEEE INTERNATIONAL CONFERENCE ON 
GENOVA, ITALY 11-14 SEPT. 2005, PISCATAWAY, NJ, USA.IEEE, 11 
September 2005 (2005-09-11), pages 882-885, XP010851195 ISBN: 0-7803-
9134-9. 

1. The International Searching Authority is of the opinion that the present application 
relates to a group of inventions which are hot so linked as to form a single inventive 
concept. Therefore it appears that the requirements of unity of invention, Rule 13 
PCT, are not fulfilled. 

At present, five inventions appear to be claimed in the present application: 

1.1 Claim 4, with claims 1,3; claim 26, with claims 23,25; claim 48, with claims 45,47; 
claim 69, with claims 66,68 relate to a-video encoding method using a virtual 
reference picture, obtained by warping a reference picture. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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WRITIEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/US2007/015719 

1.2 Claim 7, with claim 1; claim 29, with claim 23 ; c laim 51, with claim 45 ; claim 72, with 
claim 66 relate to a video encoding method for encoding multi-view video content 
using a virtual reference picture, obtained by interpolation of neighbouring view 
pictures. 

1.3 Claim 12, with claim 1; claim 34, with claim 23; claim 56, with claim 45; claim 77, with 
claim 66 relate to a video encoding method using a virtual reference picture, where 
the virtual reference picture is stored in a decoded picture buffer. 

1.4 Claim 18, with claim 1 ; clai.l]. 40, with claim 23; claim 62, with claim 45; claim 83, with 
claim 66 relate to a video encoding method using a virtual referen·ce picture,·where:,:; 
an index is used to refer directly to a virtual reference picture in a prediction process. 

1.5 Claim 22, with claim 1 ; claim 44, with claim 23; claim 65, with claim 45 ; claim 86, with 
claim 66 relate to a video encoding method using a virtual reference picture, where a 
reference picture index corresponding to a reference picture list is used for referring 
to a virtual reference picture. 

This opinion is based on the following reasons. 

2. The subject-matter of claims 1-22, with claim 1 being drafted as an independent 
claim directed to an encoding apparatus, is perfectly corresponding to the 
subject-matter of claims 23-44, with claim 23 being drafted as an independent claim 
directed to an encoding method. 

2.1 The subject-matter of claims 45-65, with claim 45 being drafted as an independent 
claim directed to a decoding apparatus, is perfectly corresponding to the 
subject-matter of claims 66-86, with claim 60 being drafted as an independent claim 
directed to a decoding method. 

2.2 . The subject-matter of claims 45-65, with claim 45 being drafted as an independent 

Form PCTIISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

,a 
~ 

International application No. 

PCT/US2007/015719 · 

claim directed to a decoding apparatus, is perfectly corresponding to the 
subject-matter of claims 1-20,22, with claim 1 being drafted as an independent claim 
directed to an encoding apparatus. 

3. The International Searching Authority is of the opinion that no common or 
corresponding special technical features (in the following abbreviated in STF), 
contributing to the related art (within the meaning or Rule 13.2 PCT), exist among 
said five inventions. 

3.1 The prior art has been identified as document 01. 

;·;.. r';1>..,~- · This ·document describes an apparatus, compris!n@: --~; .. 
an encoder for encoding at least one picture, using at least one virtual reference 
picture to form a resultant bitstream, wherein the at least one virtual reference 
picture is different than a previously decoded picture (pages 883-884, 
paragraph II: in the encoder disclosed therein, motion estimation and 
compensation is performed by using reference frames which underwent blurring 
filtering) . 

This document describes an apparatus, comprising: 
a decoder for decoding at least one picture, using at least one virtual reference 
picture, from a bitstream, wherein the at least one virtual reference picture is 
different than a previously decoded picture (pages 883-884, paragraph II : the 
decoder corresponding to the encoder disclosed in the same paragraph is 
disclosed above Figure 2). 

Therefore, document 01 discloses the subject-matter of claims 1,45,87,88 (the. 
subject-matter of claims 87,88 refers to the result of the encoding by the apparatus 
making the subject-matter of claim 1 ). 

3.2 The claims directly depending on claim 1 are claims 2,3,5,7,9-12, 16, 17,22. 

The features added by claim 2 are standard design options. 

Form PCT/lSA/237 (Separate Sheet) (Sheet 3 ) (EPOApril 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/US2007/015719 

The features added by claims 3,5,9-11, 16, 17 over claim 1 are disclosed in document 
D1 (pages 883-884, paragraph II; Figure 2). 

3.3 Claim 4 is the only claim dependent on claim 3. 

3.4 Claim 6 is the only claim dependent on claim 5. 

The features added by claim 6 over claim 5 are disclosed in document 01 
(pages 883-884, paragraph II: considering the text above Figure 2, the filter 
parameters are sent as part of Supplemental Enhancement Information in H.264). 

4. Claims 4,7, 12, 16, 17,22 will be compared with the prior art in the following . 
. . . ; .• :....7 : .• • ~ ~ ' .. 

4.1 A comparison of the prior art with claim 4 shows that the only contribution of the 
invention as defined by said claim with reference to the cited prior art is in the 
features related to ontaining a virtual reference picture by warping a reference 
picture. 
Said features are thus considered to be the STF of the first invention, with the 
meaning of Rule 13.2 PCT. 
The problem solved by these STF is the following: 
A. to increase filtering flexibility. 

4.2 A comparison of the prior art with claim 7 shows that the only contribution of the 
invention as defined by said claim ·with reference to the cited prior art is in the 
features related to encoding multi-view video content and obtaining a virtual 
reference picture by interpolation of neighbouring view pictures. 
Said features are thus considered to be the STF of the second invention, with the 
meaning of Rule 13.2 PCT. 
The problem solved by these STF. is the following: 
B. to exploit redundancy between camera views (SE:e description, page 7, lines 14-

15). 

Form PCT/ISA/237 (Separate Sheet) (Sheet 4) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/ US2007/015719 

4.3 A comparison of the prior art with claim 12 shows that the only contribution of the 
invention as defined by said claim with reference to the cited prior art is in the 
features related to storing a virtual reference picture in a decoded picture buffer. 
Said features are thus considered to be the STF of the third invention , with the 
meaning of Ru le 13.2 PCT. 
The problem solved by these STF is the following: 
C. to provide a memory management model for virtual reference pictures (see 

description, page 8, lines 31 -32). 

4.4 A comparison of the prior art with claim 18 shows that the only contribution of the 
invention as defined by said claim with reference to the cited prior art is in the 
features related to using an index to r~fer directly to a virtual reference picture in a 
prediction process. 
Said features are thus considered to be the STF of the fourth invention, with the 
meaning of Rule 13.2 PCT. 
The problem solved by these STF is the following: 
D. to avoid modification of standard reference lists (see description, page 10, lines 

9-10). 

4.5 Claim 22 is not clear in the sense of Article 6 PCT, because the wording "by a 
reference picture index corresponding to a reference picture list" is non standard in 
the domain of the invention (video encoding, cf. description, page 1, lines 9-10) and 
is not sufficiently defined within the claim. 
For the purpose of the present comparison, the subject-matter of claim 22 will be 
interpreted in the light of the present description (page 1 O, lines 12-29). 

A comparison of the prior art with claim 22· shows that the only contribution of the 
invention as defined by said claim with reference to the cited prior art is in the 
features related to using a reference picture index corresponding to a reference 
picture list for referring to a virtual reference picture. 
Said features are thus considered to be the STF of the fifth invention, with the 
meaning of Rule 13.2 PCT. 
The problem solved by thes~ STF is the following: 
E. to avoid the introduction of specific Reference Picture List Reordering 

Form PCT/1SN237 (Separate Sheet) (Sheet 5) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

commands (see description, page 10, lines 24-27). 

International application No. 

PCT/US2007/015719 

5. Based on the correspondances established in paragraphs 2 to 2.2 above, each single 
claim in the groups of claims 23-44, of claims 45-65, and of claims 66-86 is 
corresponding one-to-one to a single claim in the group of claims 1-22. 

Therefore, said each single claim in the groups of claims 23-44, of claims 45-65, and 
of claims 66-86 either does not introduce any contribution of the invention as defined 
by said each single claim with reference to the cited prior art (cf. paragraphs 3 to 3.4 
above) or relates to the same general inventive concept of said single claim in the 
group of claims 1-22 (Rule 13.1 PCT; cf. paragraphs 4 to 4.5 above) . . ~· . . ~ 

6. A comparison of the STF of the five inventions shows that no technical relationship 
among said five inventions involving common or corresponding STF can be found, as 
these inventions appear to relate to different problems and consequently different 
inventive concepts in the context of video encoding. 

In conclusion, the International Searching Authority is therefore of the opinion that at 
least five different inventions are claimed in the present application, which do not 
represent a group of inventions so linked as to form a single general inventive 
concept as required by Rule 13.1 PCT. 

Re Item V 
Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following documents: 

01: BUDAGAVI M: "Video Compression using Blur Compensation" IMAGE 
PROCESSING, 2005. ICIP 2005. IEEE INTERNATIONAL CONFERENCE ON 
GENOVA, ITALY 11-14 SEPT. 2005, PISCATAWAY, NJ, USA.IEEE, 11 
September 2005 (2005-09-11), pages 882-885, XP010851195 ISBN: 0-7803-
9134-9; 

Form PCT/ISA/237 (Separate Sheet) (Sheet 6) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

l ~ /-1)' 
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International application No. 

PCT/US2007/015719 

02: DUFAUX F ET AL: "Background mosaicking for low bit rate video coding" 
PROCEEDINGS OF THE INTERNATIONAL CONFERENCE ON IMAGE 
PROCESSING (ICIP) LAUSANNE, SEPT. 16 - 19, 1996, NEW YORK, IEEE, 
US, vol. VOL. 1, 16 September 1996 (1996-09-16), pages 673-676, 
XP010202155 ISBN: 0-7803-3259-8. 

Document 01 has been cited with the same reference number in Item IV above. 

1. The present application does not satisfy the requirements of the Article 6 PCT, 
because the subject-matter of several claims is not clear in the sense of 
Article 6 PCT. 
This lack of clarity nothwithstanding, the pres~nt application does not satisfy the 
criterions set forth in Article 33 PCT, because the subject matter of several claims -is,;. ·, -.. -
not new in respect of prior art as defined in the regulations (Article 33(2) PCT with 
Rule 64(1) to (3) PCT), or does not involve an inventive step (Article 33(3) PCT with 
Rule 65(1) and (2) PCT). 

1.1 The subject-matter of claims 1,23,45,66,87,88 is not new in the sense of Article 33(2) 
PCT by the reasons given in Item IV, paragraphs 2 to 2.2,3.1,5. 

2. Claims 22,44,65,86 are not clear in the sense of Article 6 PCT by the reasons given 
in Item IV, paragraph 4.5. 

Said lack of clarity notwithstanding, dependent claims 2-6,9-11, 16, 17 ,24-28, 
31-33,38,39,46-50,53-55,60,61,67-71,74-76,81,82 do not contain any features which, 
in combination with the features of any claim to which they refer, meet the 
requirements of the PCT in respect of novelty or inventive step, cf. item IV, 
paragraphs 2 to 2.2,3.2,3.4,5 and, specifically for claims 4,26,48,69~ document 02, 
pages 674-675, paragraphs 2.2 (where the warping equations (2) are defined) and 

2.3, Figure 3. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 7) (EPO-April 2005) 
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NOTES TO FORM PCT/ISA/220 

These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty. the Regulations and the Administrative Instructions 
under that Treaty. Incas~ of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Gulde. a publication ot WIPO. 

In these Notes. "Article", "Rule" , and "Section• refer to the provisions of the PCT. the PCT Regulations and the PCT 
Administrative Instructions. respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has. after having received the international search report and the written opinion of the International 
Searching Authority, one opportunity to amend the claims of the international application. It Should however be emphasized 
that, since all parts of the international application (claims.description and drawings) may be amended during the 
international preliminary examination procedure, there is usually no need to tile amendments of the claims under Article 19 
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another 
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional 
protection is available in some States only (see PCT Applicant's Guide, Volume I/A, Annexes 81 and 82). 

The attention of the appliCar'\t is dfawn to the tact that amendments to the claims under Article 19 are not allowed where 
the International Searching Authority has declared, under Article 17(2). that no international search report would be 
established (see PCT Applicant's Guide. Volume I/A, paragraph 296). 

What parts of the international application may be amended? 

.. : . ... , 

When? 

Under Article 19. only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before the 
lntern~tional Preliminary Examining Authority. The description anq df~~i,:igs may only be am~n(j~c1·under 
Article 34 before the International Examining Authority. · · · 

Upon entry into the national phase. all parts of the international application may be amended under Article 28 or, 
w~ere applicable, Article 41 . 

Within 2 months from the date of transmittal of the international search report or 16 months from the priority date, 
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having 
been received on time If they are received by the International Bureau after the expiration of the applicable time 
limit but before the completion of the technical preparations tor international publication (Rule 46.1 ). 

Where not to file the amendments? 

How? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand tor international preliminary examination has been/is filed, see below. 

Either by cancelling one or more entire claims, by adding one or more new Claims or by amending the text of one 
or more of the claims as filed. 

A replacement Sheet must be submitted tor each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other ctaims is required. In all cases where claims are renumbered, they must be 
renumbered consecutively (Section 20S(b)). 

The amendments must be made in the language In which the International application Is to be published. 

What documents must/may accompany the amendments? 

Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be publiShed with the internatlonal application and the amended claims. It should not be 
contused with the •statement under Article 19(1 )" (see below. under ·statement under Article 19(1 )"). 

The letter must be In English or French, at the choice of the applicant. However, If the language of the 
International application is English, the letter must be In English; If the language of the International application 
is French, the letter must be In French. 

Notes to Form PCT/ISA/220 (first sheet) (October 2005) 
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Possible steps aft er .receipt of the inter national search report ( I SR) and 
written opinion of the International Searching Authority (WO-I SA) 

General 
information 

Amending claims 
under 
Art . 19 PCT 

Filing a demand 
for intern·ational 
preliminary 
exam in at ion 

Filing informal 
comments 

End of the 
international 
phase 

Relevant PCT 
Rules and more 
inform at ion 

For all international applications filed on or after 01/01/2004 the competent 
ISA will establish an ISR It is acx::ompanied by the WO-ISA. Unlike the 
former written opinion of the IPEA (Rule 66.2 PCT) , the WO-ISA is not 
meant to be responded to, but to be taken into consideration for further 
procedural steps. This document explains about the possibilities. 

Within 2 months after the date of mailing of the ISR and the WO-ISA the 
applicant may file amended claims under Art. 19 PCT directly with the 
Internat ional Bureau of WI PO. The PCT reform of 2004 did not change 
this procedure. For further i,:iformation please see Rule 46 PCT as well as 
form PCT/ IS.A/220 and the corresponding Notes to form FCT/ISN220. 

In principle,. the WO-ISA will be considered as the written opinion of the · 
IPEA:· Thi; .. sh-ould, in, .. many cases, make it unnecessary to file a de.mrnd. fR( ::· 
international preliminary examination. If the applicant nevertheless wishes 
to file a demand this must be done before expiry of 3 months after the 
date of mailing of the ISR/WO-ISA or 22 months after priority 
date, whichever expires later (Rule 54bis FCl) . Amendments under Art . · 
34 PCT can be filed with the I PEA as before, normally at the same time as 
filing the demand (Rule 66.1 (b) PCT). 

If a demand for international preliminary examination is filed and no 
comments/amendments have been received the WO-ISA will be transformed 
by the IPEA into an IPRP (International Preliminary Report on Patentability) 
which would merely reflect the content of the WO-ISA. The demand can still 
be withdrawn (Art . 37 PCT) . 

After receipt of the ISR'WO-ISA the applicant may file informal comments 
on the WO-ISAdirectly with the International Bureau of WI PO. These 
will be communicated to the designated Offices together with the I PAP 
(International Preliminary Report on Patentability) at 30 months from the 
priority date. Rease also refer to the next box. 

At the end of the international phase the International Bureau of WI PO will 
transform the WO-I SA or, if a demand was filed, the written opinion of the 
I PEA into the I PRP, which will then be transmitted together with possible 
informal comments to the designated Offices. The I PAP replaces the former 
I PEA (international preliminary examination report) . 

Rule 43 FCT, A.Jle 43bis FCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter 
1212003, OJ 1112003, OJ 1212003 
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I 181 Practitioners at Customer Number I Customer Number 24498 
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If you need assistance in completing the form, can 1-800-PT0-9199 and selsct option 2. 
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We, 

do hereby grant 

POWER OF ATTORNEY 
THOMSON LICENSING 

THOMSON LICENSING 
46, Quai A. Le Gallo 
F-92100 Boulogne-Billancourt 
France 

Joseph J . Laks 
Vice President 
Thomson Licensing LLC 
Two Independence Way 
Princeton, New Jersey 08540 

a revocable, non-exclusive and delegable power of attorney to act for us (including 
the signing of requisite documents) in proceedings concerning patents and 
applications for patents, including international and other multi-country patents and 
applications for patents, in our name in the Patent Offices in all countries worldwide 
from January 1, 2007. 

DA TED this __ g __ day of :\ 0t, " , , p, \ , in the year 2007. 

Signature: 
Typed Name As Signed: 
Title: 

B eatiix de Russe 
Authorized Representative 
Vice-President Intellectual Property & Licensing 
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does hereby grant 

·_( 

POWER OF ATTORNEY 
THOMSON LICENSING 

THOMSON LICENSING 
46 , Quai A. Le Gallo 
F-92100 Boulogne-Billancourt 
France 

Harvey D. Fried - Sr. Patent Counsel/Manager 
Robert D. Shedd - Sr. Patent Counsel/Manager 
Robert B. Levy - Sr. Patent Counsel/Manager 
Frank Y. Liao - Sr. Patent Counsel/Manager 
Reitseng Lin - Sr. Patent Counsel 
Guy H. Eriksen - Sr. Patent Counsel 
Catherine A. Ferguson - Sr. Patent Counsel 
Kuniyuki Akiyama - Sr. Patent Counsel 
Paul P. Kiel - Sr. Patent Counsel 
Jeffrey M . Navon -·sr. Patent Counsel 
Joel M. Fogelson - Sr. Patent Counsel 
Joseph J. Opalach - Sr. Patent Counsel 
Sammy S. Henig - Sr. Patent Counsel 
Patricia A. Verlangieri - Sr. Patent Counsel 
Brian J. Dorini , Sr. Patent Counsel 
Jorge Tony Villabon - Patent Counsel 
Vincent E. Duffy - Patent Counsel 
Richard LaPeruta - Patent Counsel 
Francis A. Davenport - Sr. Patent Agent 
Brian J. Crom arty - Patent Counsel 
Ronald Kolczynski - Member Patent Staff 
Michael A . Pugel - Patent Agent 
Paul W . Lyons - Patent Agent 
Jeffrey D. Hale - Patent Counsel 
Wan Yee Cheung - Patent Counsel 
Jerome G. Schaefer - Patent Counsel 
Thomson Licensing LLC 
Two Independence Way 
Princeton, New Jersey 08540 

a revocable, non-exclusive and delegable power of attorney to act for us (including the signing of 
requisite documents) in proceedings concerning patents and applications for patents, including 
international and other multi-country patents and applications for patents, in our name in the Patent 
Offices in all countries worldwide from January I , 2007 . 

. ~ 
DA TED this c:!:){p day of 52~, 2008. 

Jofd~I)~ SIGNED 

WITNESS 

Vice President 
Thomson Licensing LLC and 
Attorney In Fact for 
THOMSON LICENSING 
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Please type a plus s,gn (•) ,nside 1h15 box ~ G PTO/SB/01 (10-00) 

Approved fo< use lhrough 10/31/2002. 0MB 06!>1-0032 
U.S. Patent and Trademarl< Office: U.S. DEPARTMENT OF COMMERCE 

Under the Paperwonc. Reduction Act of 1995, no persons are required to respond to a coUeclion ot information unless it contains a valid 0MB control number. , 
Attorney Docket Number PU060137 

DECLARATION FOR UTILITY OR YEPING SU et al 
DESIGN 

First Named Inventor 

PATENT APPLICATION COMPLETE IF KNOWN 

(37 CFR 1.63) Application Number I 

0 Declaration 0Declaration Filing Date 
Submitted OR Submitted after Initial 
With Initial Filing (surcharge Group Art Unit 
Filing (37 CFR 1.16 (e)) 

required) Examiner Name 

As a below named inventor, I hereby declare that: 

My residence. post office address, and citizenship are as stated below next to my name. 

I believe I am the original. first and sole inventor (if only one name is listed below) or an original. first and joint inventor (if plural names 
are listed below) of the subiect matter which is claimed and for which a oatent is souaht on the inventian entitled: 

I METHOD AND APPARATUS USING VIRTUAL REFERENCE PICTURES I 
the specification of which ( Tille of the Invention) 

D is attached hereto 

OR 

~ was filed on (MM/DD/YYYY) 
1 July 10, 2007 I as United States Application Number or PCT International 

Application Number I PCT/US07/15719 I and was amended on (MM/DD/YYYY) I I (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification. including the claims as amended 
specifically referred to above. 

1 acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for continuation-in-part 
applications, material information which became available between the filing dale of the prior application and the national or PCT 
international filing date of the continuation-in-part application. 

I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or 365(b) of any foreign application(s) for patent or inventor's certificate, 
or 365(a) of any PCT international application which designated at least one country other than the United Slates of America, listed below 
and have also identified below. by checking the box, any foreign application for patent or inventor's certificate, or of any PCT international 
application having a filing date before that of the application on which priority is claimed. 

Prior Foreign Application Foreign Filing Date Priority Certified Copy Attached? 
Number(&) Country (MM/00/YYYY) Country Not Claimed 

YES NO 

D D D 

D D 0 

D D D 

D D D 

D Additional foreign application numbers are listed on a supplemental prioritv data sheet PTO/SB/028 attached hereto: 

I hereby claim the benefit under 35 U.S.C . 119(e) of any United States provisional application(s) listed below. 

ApplicationNumber(s) Filing Date (MM/00/YYYY) 

60/830.195 July 11, 2006 0 Additional provisional application 
numbers are listed on 
a supplemental priority data sheet 
PTO/SB/028 attached hereto. 

[Page 1 of 2) 
Burden Hour Statement: This form is estimated to take 21 minutes to complete. Time will vary depending upon the needs of the individual 
case. Any comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer. U.S. 
Patent and Trademark Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Assistant Commissioner for Patents. Washington, DC 20231. 
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Please 1ype a ~us s,gn (•) .,,.,c,e lhts Do• ~ G PlO/SB/01 ( 10-00) 
Approved fOf use n,,ougi, 10/31/2002. 0MB 0651 -0032 

US. Patent and Tradomortc Olfi<o: U.S. DEPARTMENT OF COMMERCE 
uncer the Paoerwor1l Reduc1ion Act o1199S. "0 oe<son.s are reoui.red to resP<>nct to a couecten of information unless il contains a valid OM8 control number. 

DECLARATION - Utility or Design Patent Application ] 
Direct an correspondence to: t8J Customer Number 

1 
24499 I OR 181 Correspondance address below 

or Bar Code Label 

Name JOSEPH J. LAKS. VICE PRESIDENT 

Address THOMSON LICENSING LLC 

Address P .O. Box 5312 

City I State Z.IP 

PRINCETON NJ 08543-5312 

Country I Telephone Fax 

USA (609) 734 - 6807 (609) 734 • 6888 

I hereby declare that all statements made herein of my owr knowledge are true and that all statements made on information and belief are 
believed 10 be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or Imprisonment. or both. under 18 U.S.C. 1001 and that such willful false statements may jeopardize the validity of the 
application o, any patent issued thereon. 

NAME OF SOLE OR FIRST INVENTOR: I D A pe tition has bee n filed for this unsigned inventor 

Given Family Name Su 

Name Yep ing or Surname 

Inventor's 
Date 

Signature 

Residence: City State Country C itizenship 

P lainsboro NJ U SA CN 

M ailinq Address 2707 H u nters G le n Drive 

Mailinq Address 

City State Z IP Country 

Plainsboro New Jersey 08536 USA 

NAME OF SECOND INVENTOR=T 0 A petition has been filed fo r this unsigned inventor 

Given Family Name Yin 

Name Peng or Surname 

Inventor's I ~ ,, Date 

(;•~'(0z,/~J I 

Signature ,'r 
' 

Residence : City State Country Citizenship 

West Windsor NJ USA CN 

Mailina Address 65 Warwick Road 

Maillnq Address 

City State ZIP Country 

West Windsor New Jersey 08550 USA 

0 Additional Inventors are being named on the ! supplemental Additional lnventor(s) sheet(s) PTO/SB/02A attached hereto. 
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PTOISBI02A(11-00) 

Please type a plus sign\ • ) inside this box ____. [!J Approved for use through 10/31/2002. 0MB 0651 -0032 
U.S. Patent and Trademar1< Olllce: U.S. DEPARTMENT OF COMMERCE 

Unde, lh" Paperwork Reduction Act of 199S. no persons are required to respond 10 a collection of information unless it contains a valid DMB control number 

DECLARATION 

Name o f Additional Joint Inventor, if any: I 
Given Name (first and middle lif any)} 

Purvin 8ibhas 

Inventor's ~ LU'\,'l,v-.. ?,~ ~~ Signature 

Residen ce: City Franklin Park 1 St.ate 

M allin g Addreu 23 Pear Tree Lane 

Mailing Addreu 

City Franklin Park I State 

N ame of Additiona l Joint Inventor , i i any: I 
Given Name (first and middle Iii any)) 

Cristina I 

Inventor's · ~ 

Signature 

Residence: City Prince~ J State 

M ailing A ddresa 25C Chestnut Court 

M ailing Addreaa 

Princeton 1 State City 

Name of Additional Joint Inventor, 11 any: l 
G iven Name /first and middle lif any)) 

Inventor's 
Signatur e 

Reaidence: Citv I State 

Mailino Address 

Mailino Address 

Citv I State 

NJ 

New 
Jersey 

NJ 

New 
Jersey 

ADDITIONAL INVENTOR(S) 
Supplemental Sheet 

Page Jof 3 

0 A petil ion has been filed for 1his unsigned invenlor 

I Familv Name or Surname 

I Pandit 

Date 
'ol ?./ ~, 

I Country 
us IN 

Citizenehlo 

I 08823 I USA 

ZIP Countrv 

0 A petition h as been filed for this unsigned inventor 

I Familv Name or Surname 

I Gomila 

Date i /:2./ 2J:::61-

I Cou ntrv us 
CitlzenshlD ES 

I 0854 0 I Countrv 
USA 

ZID 

0 A petition has been filed for this unsigned inventor 

I Familv Name or Surname 

I 

Date 

l Coun try Cltlzenahln 

I Zip I Countrv 

Burden Hour Statement. This form 1s estimated to take 21 minutes to complete. Tome will vary depending upon the needs of the 1nd1vidual case. Any 
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer. U.S. Patent and Trademar1< 
Office. Washington . DC 20231. 00 NOT SENO FEES OR COMPLETEO FORMS TO THIS ADDRESS. SENO TO: Assistant Commissioner for Patents. 
Washington. DC 20231. 
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Please lype a ptus sogn (•) ,ns,de this bOx ~ G PTOISB/01 ( 10-00) 
Approved for use through 10/31/2002. 0MB 0651-0032 

U.S. Patent and Trademarl< Office: U.S. DEPARTMENT OF COMMERCE 
Under the Papef\Nork Reduction Act 011995, no persons are required to respond to a collection of information unless it contains a valid 0MB control numbef. 

/ Attorney Docket Number PU060137 
DECLARATION FOR UTILITY OR YEPING SU et al 

DESIGN First Named Inventor 

PATENT APPLICATION COMPLETE IF KNOWN 

(37 CFR 1.63) Application Number I 

0Declaration 0Declaration Filing Date 
Submitted OR Submitted after Initial 
With Initial Filing (surcharge Group Art Unit 
Filing (37 CFR 1.16 (e)) 

required) Examiner Name 

As a below named inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated below next lo my name. 

I believe I am the original. first and sole inventor (if only one name is listed below) or an original , first and joint inventor (if plural names 
are listed below) of the subject matter which is claimed and for which a patent is souoht on the invention entitled: 

I METHOD AND APPARATUS USING VIRTUAL REFERENCE PICTURES I 
the specification of which (Title of the Invention) 

D is attached hereto 

OR 

cgJ was filed on (MM/DD/YYYY) I July 10, 2007 I as United States Application Number or PCT International 

Application Number I PCT/US07/15719 I and was amended on (MM/DD/YYYY) I I (if applicable) . 

1 hereby state that I have reviewed and understand the contents of the above identified specification, including the claims as amended 
specifically referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 C FR 1. 56. including for continuation-in-part 
applications. material information which became available between the filing date of the prior application and the national or PCT 
international filing date of the continuation-in-part application. 

1 hereby claim foreign priority benefits under 35 U . S.C . 119(a)-(d) or 365(b) of any foreign application(s) for patent or inventor's certificate. 
or 365(a) of any PCT international application which designated at least one country other than the United States of America . listed below 
and have also identified below, by checking the box. any foreign application for patent or inventor's certificate, or of any PCT international 
application having a filing date before that of the application on which priority is claimed . 

Prior Foreign Application Foreign Filing Date Priority Certified Copy Attached? 
Number(11) Country (MMIDOIYYYY) Country Not Claimed YES NO 

D 0 D 
D D D 
D D D 
D D D 

O Additional foreign application numbers are listed on a supplemental priority data sheet PTOISB/02B attached hereto: 

I hereby claim the benefit under 35 U. S.C . 119(e) of any United States provisional application(s) listed below. 

ApplicationNumber(s) Filing Date (MM/DDIYYYY) 

60/830. 195 July 11 , 2006 0 Additional provisional application 
numbers are listed on 
a supplemental priority data sheet 
PTO/SB/028 attached hereto. 

[Page 1 of 2] 
Burden Hour Statement: This form is estimated to take 21 minutes to complete. Time will vary depending upon the needs of the individual 
case. Any comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer. U.S. 
Patent and Trademark Office. Washington. DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Assistant Commissioner for Patents. Washing1on, DC 20231 . 
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Under the Paporwo11< Reduct,on Act ol 1995. no person• &19 roqu,red to resooncs to a cotleclion of lnformal,on untess ~contains• valid 0 MB control num-. 

DECLARATION - Utility or Design Patent Application ] 
Direct all correspondence to: 181 Customer Number I 24498 I OR 181 Correspondance address below 

or Bar Code Label 

Name JOSEPH J. LAKS. VICE PRESIOE'NT 

Address THOMSON LICENSING LLC 

Address P.O Box 5312 

City I State ZIP 

PRINCETON NJ 08S43-5312 

Country I Telephone Fax 

USA (609) 734 - 6807 (609) 734 - 6888 

I hereby declare that all slatements made herein of my own knowledge are true and that all statements made on information and belief are 
behoved to be true: and further that these atatements were made woth the knowledge that w,Ulul lalse statements and the ttke so made are 
punishable by fine or imprisonment, or both, under 18 U .S.C. 1001 and that such willful false statements may jeopardize the validity of the 
application o, any patent issued thereon. 

NAME OF SOLE OR FIRST INVENTOR: I 0 A petition has been fifed for this unsigned inventor 

Given Family Name Su 
Name Yeping or Surname 

Inventor's Y-
~7? 

-:> Date )I.. 

Signature ' 
·/~ .-J ~IO .l-/C ') 

Residence: Cit[-/ / 

I 
-State Country Citizenship 

PMi1,,1terv:.1. V.'1.. .. t Co• vl V.Z..V- N:t-- vl/A USA CN 

Mailing Aaci";;~s ?7'91 I lt1,.le,e Gian Cliw• ) 
:> ~~i-- /vf;. ; ,n -iii ;J ve, l~yC "=t B~ 

M ailina Address ~ 
City State ZIP Country 

Plainsboro New Jersey 08536 USA 

NAME OF SECOND INVENTOR: I 0 A petition has been fifed for this unsigned inventor 

Given Family Name Yin 
Name Peng or Surname 

Inventor's I Date 

Signature 

Residence: City State Country Cit~enship 

West Windsor NJ USA CN 

Mailing Address 65 Warwick Road 

Mailing Address 

City State ZIP Country 

West Windsor New Jersey 08550 USA 

D Additional Inventor-a are being named on the! supplemental Additional lnventor(s) sheet(s) PTO/S8/02A anachod hereto. 
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U.S. Patent and Trademarl< Office: U.S. DEPARTMENT OF COMMERCE 

Under the Paperwo<k Reduction AC1 of t99S. no persons are required to respond to a co"ection of information unless~ contains a valid OM8 control number. 

DECLARATION 
.... 

Name of Addltional Joint Inventor. If any: I 
Given Name (first and middle fit anvil 

Purvin Bibhas 

Inventor'• 
Signature 

Reaidanca: City Franklin Parlt I State 
NJ 

Mailing Addreaa 23 Pear Tree Lane 

Mailfng AddreH 

I State 

New 

City fr'\n~lln Park Jersey 

Na:ne of Adciitlonal Joint lnvanto~, if any: I 
,.. .. 

Given Name (first and middle [if anvil 

Cnsuna 

Inventor'• 
Signature 

Rea ldence: City Princeton I State 
NJ 

Mailing Addreaa 25C Chestnut Court 

Malling Addreaa 

Princeton I State 

New 
City Jersey 

Name of Addltlonal Joint Inventor, if any: I 
G,ven Name (first and middle lif anvil 

Inventor'• 
Signature 

Raaidence: Cltv I State 

MaillnQ Addreaa 

Mailing Addreaa 

City I State 

ADDITIONAL INVENTOR(S) 
Supplement.al Sheet 

Page 3 of~ 

0 A petition has been filed for this unsigned inventor 

I Familv Name or Surname 

I Pandit 

Date 

I Count,v 
us 

Citlzenahlp 
IN 

I 08823 I Country 
USA 

ZIP 

0 A petition has been filed for this unsigned inventor 

I Family Name or Surname 

I Gomda 

Data 

I Countrv us Cltlzenahlp ES 

I 08540 I Country 
USA 

Zip 

0 A petition has been filed for this unsigned inventor 

I Familv Name or Surname 

I 

Data 

I Countrv Citizenship 

I Zip I Countrv 

.. 

.. Burden Hour Statement: This form ,s esllmated to take 21 minutes to complete. Tome will vary depending upon the needs of the 1ndov1dual case. Any 
eomment5 on the amount of time you are required to complete this form should be sent to the Chief Information Officer. U.S. Petent and Trademark 
Office. Washington. DC 20231 . DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents. 
Washington. DC 20231. 
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IAP03Rec'd PCT:·. 0 5 ·,JAN 2009 

1.2/ 3090 88 
Express Mail No.: EM 284497980 US 
Customer No. 24498 

PU060137 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant 

Filed 

For 

Yeping Su; Peng Yin; Purvin Bibhas Pandit; 
Cristina Gomila 

Herewith 

METHODS AND APPARATUS USING VIRTUAL 
REFERENCE PICTURES 

PRELIMINARY AMENDMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

In the US national phase application of PCT/US2007/015719 

filed herewith, please file the following amendments and enter remarks as 

follows: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims begin on page 3 of this paper. 

Amendments to the Abstract begin on page 15. 

Remarks begin on page 16 of this paper. 
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Express Mail No.: EM 284497980 US 
Customer No. 24498 

Amendments to the Specification 

Please delete the paragraph beginning on page 1 , line 3. 

Please add the following paragraph at page 1 , line 3: 

PU060137 

-- This application claims the benefit, under 35 U.S.C. § 365 of 

International Application PCT/US2007/015719, filed July ~ 0, 2007 which was 

published in accordance with PCT Article 21 (2) on January 17, 2008 in 

English and which claims the benefit of United States provisional patent 

application No. 60/830, 195 filed July 11, 2006. 

2 
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Express Mail No.: EM 284497980 US 
Customer No. 24498 

Listing and Amendments to the Claims 

1. (Currently amended) An apparatus, comprising: 

PU060137 

an encoder ftOO) for encoding at least one picture, using at least one 

virtual reference picture, to form a resultant bitstream, wherein the at least 

one virtual reference picture is different than a previously decoded picture. 

2. (Original) The apparatus of claim 1, wherein ttie at least one 

picture corresponds to at least one of at least two views of multi-view video 

content. 

3 . (Original) The apparatus of claim 1 , wherein the at least one virtual 

reference picture is formed from at least one reference picture that has 

undergone a signal processing transformation. 

4 . (Currently amended) The apparatus of claim 3, wherein said 

encoder f-1-00) signals-warping parameters of the signal processing 

transformation in at least one high level syntax included iin the resultant 

bitstream. 

5 . (Original) The apparatus of claim 1, wherein the at least one virtual 

reference picture is formed from at least one filtered reference picture. 

6. (Currently amended) The apparatus of claim 5, wherein said 

encoder ~signals filter coefficients used to filter the at least one filtered 

reference picture in at least one high level syntax included in the resultant 

bitstream. 

3 
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Express Mail No.: EM 284497980 US 
Customer No. 24498 

PU060137 

7. (Original) The apparatus of claim 1, wherein the at least one 

picture corresponds to multi-view video content, and the at least one virtual 

reference picture is formed using at least one view interpolated picture. 

8. (Currently amended) The apparatus of claim 7, wherein said 

encoder f-1-00t signals parameters for the at least one view interpolated 

picture in at least one high level syntax element included tin the resultant 

bitstream. 

9. (Currently amended) The apparatus of claim 1, wherein said 

encoder f-1-00t signals an existence of the at least one virtual reference 

picture in the resultant bitstream. 

10. (Currently amended)The apparatus of claim 1, wherein said 

encoder ~ signals an existence of the at least one virtual reference 

picture in a high-level syntax in the resultant bitstream. 

11. (Original) The apparatus of claim 1, wherein at ,least one of a 

method and a parameter for creating the at least one virtual reference picture 

is signaled in at least one high level syntax element included in the resultant 

bitstream. 

12. (Original) The apparatus of claim 1, wherein the at least one virtual 

reference picture is stored in a decoded picture buffer. 

13. (Currently amended) The apparatus of claim 12, wherein said 

encoder~ utilizes pre-specified insertion and deletion operations for the 

at least one virtual reference picture with respect to the decoded picture 

buffer. 

14. (Original) The apparatus of claim 12, wherein the at least one 

virtual reference picture is stored in a short-term memory 1portion of the 

decoded picture buffer. 

4 
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Express Mail No.: EM 284497980 US 
Customer No. 24498 

PU060137 

15. (Original) The apparatus of claim 12, wherein the at least one 

virtual reference picture is stored in a long-term memory portion of the 

decoded picture buffer. 

16. (Original) The apparatus of claim 1, wherein the at least one virtual 

reference picture is stored in a dedicated memory for virtual reference 

pictures. 

17. (Original) The apparatus of claim 1, wherein the at least one virtual 

reference picture is stored in a temporary picture buffer separate from a 

decoded picture buffer. 

18. (Currently amended) The apparatus of claim 1., wherein said 

encoder fl-00) directly refers to the at least one virtual reference picture in a 

prediction process for the at least one picture, using an index of the at least 

one virtual reference picture. 

19. (Original) The apparatus of claim 18, wherein a default reference 

list construction process is performed to include the at least one virtual 

reference picture. 

20. (Original) The apparatus of claim 19, wherein at least one 

reference picture list reordering command is defined to include the at least 

one virtual reference picture in the default reference list construction. 

21. (Original) The apparatus of claim 19, wherein a pre-specified 

reference list reordering command is combined with a high level syntax to 

include the at least one virtual reference picture in the default reference list 

construction. 

22. (Original) The apparatus of claim 1, wherein each of the at least 

one virtual reference picture is respectively referred to by a reference picture 

index corresponding to a reference picture list. 

5 
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Customer No. 24498 

23. (Currently amended) A method, comprising: 

PU060137 

encoding at least one picture, using at least one v.irtual reference 

picture, to form a resultant bitstream, wherein the at least one virtual · 

reference picture is different than a previously decoded picture (300, 500). 

24. (Currently amended) The method of claim 23, wherein the at least 

one picture corresponds to at least one of at least two views of multi-view 

video content (330, 630). 

25. (Currently amended) The method of claim 23, wherein the at least 

one virtual reference picture is formed from at least one reference picture that 

has undergone a signal processing transformation (330, '530). 

26. (Currently amended) The method of claim 25, wherein said 

encoding step comprises signaling warping parameters of the signal 

processing transformation in at least one high level syntax included in the 

resultant bitstream (326,626). 

27. (Currently amended) The method of claim 23, wherein the at least 

one virtual reference picture is formed from at least one filtered reference 

picture (330, 630). 

28. (Currently amended) The method of claim 27, wherein said 

encoding step comprises signaling filter coefficients used to filter the at least 

one filtered reference picture in at least one high level s~ntax included in the 

resultant bitstream (325, 525). 

29. (Currently amended) The method of claim 23, wherein the at least 

one picture corresponds to multi-view video content, and the at least one 

virtual reference picture is formed using at least one view interpolated picture 

(330, 630). 

30. (Currently amended) The method of claim 29, wherein said 

encoding step comprises signaling parameters for the at lleast one view 

6 

Page 37 of 728



Express Mail No.: EM 284497980 US 
Customer No. 24498 

PU060137 

interpolated picture in at least one high level syntax element included in the 

resultant bitstream (326, 626). 

31. (Currently amended) The method of claim 23, wherein said 

encoding step comprises signaling an existence of the at least one virtual 

reference picture in the resultant bitstream (320, 620). 

32. (Currently amended) The method of claim 23, wherein said 

encoding step comprises signaling an existence of the at least one virtual 

reference picture in a high-level syntax in the resultant bitstream (320, 620). 

33. (Currently amended) The method of claim 23, wherein said 

encoding step comprises signaling at least one of a method and a parameter 

for creating the at least one virtual reference picture in at least one high level 

syntax element included in the resultant bitstream (326, 626). 

34. (Currently amended) The method of claim 23, further comprising 

storing the at least one virtual reference picture in a decoded picture buffer 

~. 

35. (Original) The method of claim 34, further comprising utilizing pre

specified insertion and deletion operations for the at least one virtual 

reference picture with respect to the decoded picture buffer. 

36. (Original) The method of claim 34, further comprising storing the at 

least one virtual reference picture in a short-term memory portion of the 

decoded picture buff er. 

37. (Original) The method of claim 34, further comprising storing the at 

least one virtual reference picture in a long-term memory portion of the 

decoded picture buffer. 
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38. (Currently amended) The method of claim 23, further comprising 

storing the at least one virtual reference picture in a dedicated memory for 

virtual reference pictures~. 

39. (Currently amended) The method of claim 23, further comprising 

storing the at least one virtual reference picture in a temporary picture buffer 

separate from a decoded picture buffer~. 

40. (Currently amended) The method of claim 23, wherein said 

encoding step directly refers to the at least one virtual reference picture in a 

prediction process for the at least one picture, using an index of the at least 

one virtual reference picture (355, 550). 

41. (Currently amended) The method of claim 40, further comprising 

performing a default reference list construction process that includes the at 

least one virtual reference picture ~. 

42. (Currently amended) The method of claim 41, further comprising 

defining at least one reference picture list reordering command to include the 

at least one virtual reference picture in the default reference list construction 

process~. 

43. (Original) The method of claim 41, wherein said step of performing 

the default reference list construction process comprises ,combining a pre

specified reference list reordering command with a high level syntax to 

include the at least one virtual reference picture in the default reference list 

construction. 

44. (Currently amended) The method of claim 23, wherein each of the 

at least one virtual reference picture is respectively referred to by a reference 

picture index corresponding to a reference picture list~. 

45. (Currently amended) An apparatus, comprising: 

8 
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a decoder ~ for decoding at least one picture., using at least one 

virtual reference picture, from a bitstream, wherein the at least one virtual 

reference picture is different than a previously decoded picture. 

46. (Original) The apparatus of claim 45, wherein the at least one 

picture corresponds to at least one of at least two views of multi-view video 

content. 

47. (Original) The apparatus of claim 45, wherein the at least one 

virtual reference picture is formed from at least one reference picture that has 

undergone a signal processing transformation. 

48. (Currently amended) The apparatus of claim 47, wherein said 

decoder~ determines warping parameters of the signal processing 

transformation from at least one high level syntax included in the bitstream. 

49. (Original) The apparatus of claim 45, wherein the at least one 

virtual reference picture is formed from at least one filtered reference p icture. 

50. (Currently amended) The apparatus of claim 49, wherein said 

decoder~ determines filter coefficients used to filter ·the at least one 

filtered reference picture from at least one high level syntax included in the 

bitstream. 

51 . (Original) The apparatus of claim 45, wherein the at least one 

picture corresponds to multi-view video content, and the at least one virtual 

reference picture is formed using at least one view interpolated picture. 

52. (Currently amended) The apparatus of claim 51, wherein said 

decoder (200) determines parameters for the at least one view interpolated 

picture from at least one high level syntax element included in the resultant 

bitstream. 
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53. (Currently amended) The apparatus of claim 45, wherein said 

decoder~ determines an existence of the at least one virtual reference 

picture in the bitstream. 

54. (Currently amended) The apparatus of claim 45, wherein said 

decoder~ determines an existence of the at least one virtual reference 

picture from a high-level syntax in the bitstream. 

55. (Original) The apparatus of claim 45, wherein at least one of a 

method and a parameter for creating the at least one virtual reference picture 

is determined from at least one high level syntax element included in the 

bitstream. 

56. (Original) The apparatus of claim 45, wherein the at least one 

virtual reference picture is stored in a decoded picture buffer. 

57. (Currently amended) The apparatus of claim 56, wherein said 

decoder t200) utilizes pre-specified insertion and deletion operations for the 

at least one virtual reference picture with respect to the decoded picture 

buffer. 

58. (Original) The apparatus of claim 56, wherein the at least one 

virtual reference picture is stored in a short-term memory portion of the 

decoded picture buffer. 

59. (Original) The apparatus of claim 56, wherein the at least one 

virtual reference picture is stored in a long-term memory portion of the 

decoded picture buffer. 

60. (Original) The apparatus of claim 45, wherein the at least one 

virtual reference picture is stored in a dedicated memory for virtual reference 

pictures. 

10 
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61. (Original) The apparatus of claim 45, wherein the at least one 

virtual reference picture is stored in a temporary picture !buffer separate from 

a decoded picture buffer. 

62. (Currently amended) The apparatus of claim 45, wherein said 

decoder faOOt directly refers to the at least one virtual reference picture in a 

prediction process for the at. least one picture, using an ,index of the at least 

one virtual reference picture. 

63. (Original) The apparatus of claim 62, wherein a default reference 

list construction process is performed to include the at least one virtual 

reference picture. 

64. (Original) The apparatus of claim 63, wherein at least one 

reference picture list reordering command is defined to include the at least 

one virtual reference picture in the default reference list construction. 

65. (Original) The apparatus of claim 45, wherein each of the at least 

one virtual reference picture is respectively referred to by a reference picture 

index corresponding to a reference picture list. 

66. (Currently amended) A method, comprising: 

decoding at least one picture, using at least one virtual reference 

picture, from a bitstream, wherein the at least one virtual ;reference picture is 

different than a previously decoded picture (400,600) . 

67. (Currently amended) The method of claim 66, wherein the at least 

one picture corresponds to at least one of at least two views of multi-view 

video content (426, 6aO). 

68. (Currently amended) The method of claim 66, wherein the at least 

one virtual reference picture is formed from at least one reference picture that 

has undergone a signal processing transformation (426, 6aO). 

11 
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69. (Currently amended) The method of claim 68, ~herein said 

decoding step comprises determining warping parameters of the signal 

processing transformation from at least one high level syrntax included in the 

bitstream (420, 625). 

70. (Currently amended) The method of claim 66, wherein the at least 

one virtual reference picture is formed from at least one filtered reference 

picture (426,6aO). 

71. (Currently amended) The method of claim 70, wherein said 

decoding step comprises determining filter coefficients used to filter the at 

least one filtered reference picture from at least one high level syntax 

included in the bitstream (420,626). 

72. (Currently amended) The method of claim 66, wherein the at least 

one picture corresponds to multi-view video content, and the at least one 

virtual reference picture is formed using at least one view ·interpolated picture 

(425,6aO). 

73. (Currently amended) .The method of claim 72, wherein said 

decoding step comprises determining parameters for the at least one view 

interpolated picture from at least one high level syntax element included in 

the resultant bitstream (420,626). 

74. (Currently amended) The method of claim 66, wherein said 

decoding step comprises determining an existence of the at least one virtual 

reference picture in the bitstream (410,610). 

75. (Original) The method of claim 66, wherein said decoding step 

comprises determining an existence of the at least one virtual reference 

picture from a high-level syntax in the bitstream. 

76. (Currently amended) The method of claim 66, wherein said 

decoding step comprises determining at least one of a method and a 
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parameter for creating the at least one virtual reference tP:icture from at least 

one high level syntax element included in the bitstream ( 410,610). 

77. (Currently amended) The method of claim 66, further comprising 

storing the at least one virtual reference picture in a decoded picture buffer 

~ -

78. (Original) The method of claim 77, further comprising utilizing pre

specified insertion and deletion operations for the at least one virtual 

reference picture with respect to the decoded picture buff.er. 

79. (Original) The method of claim 77, further comprising storing the at 

least one virtual reference picture in a short-term memory portion of the 

decoded picture buffer. 

80. (Original) The method of claim 77, further comprising storing the at 

least one virtual reference picture in a long-term memory portion of the 

decoded picture buffer. 

81 . (Currently amended) The method of claim 66, further comprising 

storing the at least one virtual reference picture in a dedicated memory for 

virtual reference pictures ~-

82. (Currently amended) The method of claim 66, further comprising 

storing the at least one virtual reference picture in a temporary picture buffer 

separate from a decoded picture buffer~-

83. (Currently amended) The method of claim 66, wherein said 

encoding step directly refers to the at least one virtual reference picture in a 

prediction process for the at least one picture, using an 1ndex of the at least 

one virtual reference picture (460, 660). 
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84. (Currently amended) The method of claim 83, f urther comprising 

performing a default reference list construction process that includes the at 

least one virtual reference picture ~. 

85. (Currently amended) The method of claim 84, further comprising 

defining at least one reference picture list reordering command to include the 

at least one virtual reference picture in the default reference list construction 

process f44-0t. 

86. (Currently amended) The method of claim 66., wherein each of the 

at least one virtual reference picture is respectively referred to by a reference 

picture index corresponding to a reference picture list~-

87. (Original) A video signal structure for video encoding, comprising: 

at least one picture, encoded using at least one v,irtual reference 

picture, to form a resultant bitstream, wherein the at least one virtual 

reference picture is different than a previously decoded picture. 

88. (Original) A storage media having video signal data encoded 

thereupon, comprising: 

at least one picture, encoded using at least one vktual reference 
\ 

picture, to form a resultant bitstream, wherein the at least one virtual 

reference picture is different than a previously decoded picture. 
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Amendments to the Abstract 

Please amend the Abstract to read: 

' ' PU060137 

There are provided methods and apparatus using virtual reference 

pictures. An apparatus includes an encoder ~ for encoding at least one 

picture, using at least one virtual reference picture, to form a resultant 

bitstream. The at least one virtual reference picture is different than a 

previously decoded picture. 

15 

Page 46 of 728



~ . ' .. 

Express Mail No.: EM 284497980 US 
Customer No. 24498 

Remarks 

t ' PU060137 

The Specification has been amended to include a reference to the priority 
applications. 

Claims 1, 4 , 6 , 8-10, 13, 18, 23-34, 38-42, 44-45, 48, 50, 52-54, 57, 62, 66-
74, 76-77, 81-83, and 84-86 have been amended to remove reference 
indicia and to meet the requirements of the United States. Claims 2-3, 
5,7,11-12, 14-22, 35-37, 43, 46-47, 49, 51, 55-56, 58-61, 63-65, 75, 78-80 
and 87-88 are original claims as per the PCT published application. 

The Abstract has been amended to remove reference indicia in order to meet 
the requirements of the United States Patent and Trademark Office. 

No fee is believed is believed to have been incurred by virtue of this 
amendment. However if a fee is incurred is incurred on the basis of this 
amendment, please charge such fee against deposit account 07 -0832. 

THOMSON Licensing Inc. 
Patent Operation 
PO Box 531 2 
Princeton, NJ 08543-5312 

Date: !{' 'J°4\:,J 200q 
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Respectfully submitted, 
Purvin Bibhas Pandit 
Jill MacDonald Boyce 
Peng Yin 

Guy . E1riksen 
Senior Patent Counsel 
Registration No. 41 ,736 
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METHODS AND APPARATUS USING VIRTUAL REFERENCE PICTURES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of U.S. Provisional Application Serial No. 

5 60/830, 195, filed 11 July, 2006, which is incorporated by reference herein in its 

entirety. 

TECHNICAL FIELD 

The present principles relate generally to video encoding and decoding and, 

10 more particularly, to methods and apparatus using virtual reference pictures. 

BACKGROUND 
In existing video compression systems and standards such as the 

International Organization for Standardization/International Electrotechnical 

15 Commission (ISO/IEC) Moving Picture Experts Group-4 (MPEG-4) Part 10 

Advanced Video Coding (AVC) standard/International Telecommunication Union, 

Telecommunication Sector (ITU-T) H.264 recommendation (hereinafter the "MPEG-

4 AVC standard"), previously reconstructed/decoded pictures are used as 

references for future pictures, while motion estimation and compensation is 

20 employed in order to compensate for any motion activity between those pictures. In 

Multi-view Video Coding (MVC), reconstructed/decoded pictures from neighboring 

views can also be used as source of prediction, where disparity estimation and 

compensation is involved. 

There are cases where prediction can be enhanced if certain pr9cessing is 

25 applied to the decoded pictures such as, for example, weighted prediction in the 

MPEG-4 AVC standard and a prior art technique of adaptive reference generation. 

By processing decoded pictures, the quality of predictiori signals could be enhanced 

and therefore the coding efficiency can be improved. In the case of weighted 

prediction, the global illumination mismatch is addressed between the current picture 

30 and the decoded pictures. In the case of adaptive re,erence generation, different 

types of noises can be suppressed by adaptive reference generation in order to 

provide more related reference signals. 

1 
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SUMMARY 

These and other drawbacks and disadvantages of the prior art are addressed 

by the present principles, which are directed to methods and apparatus using virtual 

reference pictures. 

5 According to an aspect of the present principles, there is provided an 

apparatus. The apparatus includes an encoder for encoding at least one picture, 

using at least one virtual reference picture, to form a resultant bitstream. The at 

least one virtual reference picture is different than a previously decoded picture. 

According to another aspect of the present principles, there is provided a 

1 o method. The method includes encoding at least one picture, using at least one 

virtual reference picture, to form a resultant bitstream. The at least one virtual 

reference picture is different than a previously decoded picture. 

According to yet another aspect of the present principles, there is provided an 

apparatus. The apparatus includes a decoder for decoding at least one picture, 

15 using at least one virtual reference picture, from a bitstream. The at least one virtual 

reference picture is different than a previously decoded picture. 

According to a further aspect of the present principles, there is provided a 

method. The method includes decoding at least one picture, using at least one 

virtual reference picture, from a bitstream. The at least one virtual reference picture 

20 is different than a previously decoded picture_. . 

These and other aspects, f ea tu res and advantages of the present principles will 

become apparent from the_ following detailed description of exemplary embodiments, 

which is to be read in connection with the accompanying drawings. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

The present principles may be better understood in accordance with the 

following exemplary figures, in which: 

FIG. 1 is a block diagram for an exemplary video encoder supporting virtual 

reference pictures to which the present principles may be applied, in accordance 

30 with an embodiment of the present principles; 

FIG. 2 is a block diagram for an exemplary video decoder supporting virtual 

reference pictures to which the present principles may be applied, in accordance 

with an embodiment of the present principles; 

2 
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FIG. 3 is a flow diagram for an exemplary method for encoding video content 

using Virtual Reference Picture (VPR) management in a Decoded Picture Buffer 

(DPB), in accordance with an embodiment of the present principles; 

FIG. 4 is a flow diagram for an exemplary method for decoding video content 

5 using Virtual Reference Picture (VPR) management in a Decoded Picture Buffer 

(DPB ), in accordance with an embodiment of the present principles; 

10 

FIG. 5 is a flow diagram for an exemplary method for encoding video content 

using Virtual Reference Picture (VPR) management in local memory, in accordance 

with an embodiment of the present principles; and 

FIG. 6 is a flow diagram for an exemplary method for decoding video content 

using Virtual Reference Picture (VPR) management in _a Decoded Picture Buffer 

(DPB), in accordance with an embodiment of the present principles. 

DETAILED DESCRIPTION 

15 The present principles are directed to methods and apparatus using virtual 

reference pictures. 

The present description illustrates the present principles. It will thus be 

appreciated that those skilled in the art will be able to devise various arrangements 

that, although not explicitly described or shown herein, embody the present 

20 principles and are included within its spirit and scope. 

All examples and conditional language recited herein are intended for 

pedagogical purposes to aid the reader in understanding the present principles and 

the concepts contributed by the inventor(s) to furthering the art, and are to be 

construed as being without limitation to such specifically recited examples and 

25 conditions. 

Moreover, all statements herein reciting principles, aspects, and 

embodiments of the present principles, as well as specific examples thereof, are 

intended to encompass both structural and functional equivalents thereof. 

Additionally, it is intended that such equivalents include both currently known . 

30 equivalents as well as equivalents developed in the future, i.e., any elements 

developed that perform the same function, regardless of structure. 

Thus, for example, it will be appreciated by those skilled in the art that the 

block diagrams presented herein represent conceptual views of illustrative circuitry 
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embodying the present principles. Similarly, it will be appreciated that any flow 

charts, flow diagrams, state transition diagrams, pseudocode, and the like represent 

various processes which may be substantially represented in computer readable 

media and so executed by a computer or processor, whether or not such computer 

5 or processor is explicitly shown. 

The functions of the .various elements shown in the figures may be provided 

through the use of dedicated hardware as well as hardware capable of executing 

software in association with appropriate software. When provided by a processor, 

the functions may be provided by a single dedicated processor, by a single shared 

10 processor, or by a plurality of individual processors, some of which may be shared. 

Moreover, explicit use of the term "processor" or "controller" should not be construed 

to refer exclusively to hardware capable of executing software, and may implicitly 

include, without limitation, digital signal processor ("DSP") hardware, read-only 

memory ("ROM") for storing software, random access memory ("RAM"), and 

15 non-volatile storage. 

Other hardware, conventional and/or custom, may also be included. 

Similarly, any switches shown in the figures are conc~ptual only. Their function may 

be carried out through the operation of program logic, through dedicated logic, 

through the interaction of program control and dedicated logic, or even manually, the 

20 particular technique being selectable by the implementer as more specifi9ally 

understood from the context. 

In the claims hereof, any element expressed as a means for performing a 

specified function is intended to encompass any way of performing that function 

including, for example, a) a combination of circuit elements that performs that 

25 function orb) software in any form, including, therefore, firmware, microcode or the 

like, combined with appropriate circuitry for executing that software to perform the 

function. The present principles as defined by such claims reside in the fact that the 

functionalities provided by the various recited mean~ are combined and brought 

together in the manner which the claims call for. It is thus regarded that any means 

30 that can provide those functionalities are equivalent to those shown herein. 

Reference in the specification to "one embodiment" or "an embodiment" of the 

present principles means that a particular feature, structure, characteristic, and so 

forth described in connection with the embodiment is included in at least one 
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embodiment of the present principles. Thus, the appearances of the phrase "in one 

embodiment" or "in an embodiment" appearing in various places throughout the 

specification are not necessarily all referring to the same embodiment. 

As used herein, "high level syntax" refers to syntax present in the bitstream 

5 that resides hierarchically above the macroblock layer. For example, high level 

syntax. as used herein, ·may refer to, but is not limited to, syntax at the slice header 

level, Supplemen!al Enhancement Information (SEI) level, picture parameter set 

level, sequence parameter set level and NAL unit header level. 

Turning to FIG. 1, an exemplary video encoder supporting virtual reference 

lo pictures to which the present principles may be applied is indicated generally by the 

reference numeral 100. 

An input to the video encoder 100 is connected in signal communication with 

a non-inverting input of a combiner 110 and a .first input of a motion estimator (ME) 

180. The output of the combiner 110 is connected in signal communication with an 

15 input of a discrete cosine transformer 120. The output of the discrete cosine 

transformer 120 is connected in signal communication with an input of a quantizer 

130. An output of the quantizer 130 is connected in signal communication with an 

input of a variable length coder (VLC) 140 and an input of an inverse quantizer 150. 

An output of the variable length coder (LVC) 140 is available as an output of the 

20 encoder 100. 

An output of the inverse quantizer 150 is connected in signal communication 

with an input of an inverse discrete cosine transformer 155. An output of the inverse 

cosine transformer 155 is connected in signal communication with a first non

inverting input of a combiner 165. An output of the combiner 165 is connected in 

25 signal communication with an input of a loop filer 160. An output of the loop filer 160 

is connected in signal communication with an input of a decoded picture buffer 175. 

A first output of the decoded picture buffer 175 is connected in signal communication 

with an input of a virtual reference pictures buffer 170. 

An output of switch 195 is connected in signal communication with a second 

30 input of the motion estimator 180 and a second input of a motion compensator 190. 

An input of the switch 195 is connected in signal communication with a second 

output of the decoded picture buffer 175 or an output of the virtual reference pictures 

buffer 170. An output of the motion estimator 180 is connected in signal 
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communication with a first input of the motion compensator 190. An output of the 

motion compensator 190 is connected in signal communication with a second non

inverting input of the combiner 165 and an inverting input of the combiner 110. 

Turning to FIG. 2, an exemplary video decoder supporting virtual reference 

5 pictures to which the present principles may be applied is indicated generally by the 

reference numeral 200. 

The video decoder 200 includes a variable length decoder 210 for receiving a 

bitstream. A first output of the variable length decoder 210 is connected in signal 

communication with a first input of a motion compensator 260. A second output of 

1 O the variable length decoder 210 is connected in signal communication with an input 

of an inverse quantizer 220. An output of the invers.e quantizer 220 is connected in 

signal communication with an input of an inverse discrete cosine transformer 230. 

An output of the discrete cosine transformer is connected in signal communication 

with a first non-inverting input of a combiner 240. An output of the combiner 240 is 

15 connected in signal communication with an input of a loop filter 290. An output of 

the loop filter 290 is connected in signal communication with an input of a decoded 

picture buffer 250. A first output of the decoded picture buffer 250 is connected in 

signal communication.with an input of a virtual reference pictures buffer 255. A 

second output of the decoded picture buffer 250 is available as an output of the 

20 decoder 200. 

An output of a switch 265 is connected in signal communication with a second 

input of the motion compensator 260. An output of the motion compensator 260 is 

connected in signal communication with a second non-inverting input of the 

combiner 240. 

25 An input of the switch 265 is connected in signal communication with an 

30 

output of the virtual reference pictures buffer 255 or the second output of the 

decoded picture buffer 250. 

The decoded picture buffer 250 includes a long-term memory portion 250A 

and a short-term memory portion 250B. 

In accordance with the present principles, methods and apparatus are 

provided for the management of virtual reference pictures (VRP) in a video encoder 

and/or video decoder. In an embodiment, virtual reference pictures are created from 

already decoded pictures, and are not required for display purposes. In an 
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embodiment, virtual reference pictures can be utilized for prediction, but are not 

required for display purposes. In an embodiment, the use of VRP in a video encoder 

and/or decoder involves one or more of the following elem!;3nts for implementation: 

syntax support; a storage/memory model for VRP; and a normative procedure of 

5 including VRP in the prediction loop. 

By way of illustration and not limitation, some potential applications of the 

proposed management methods and apparatus include filtered reference prediction, 

reference warping, view interpolated prediction in Multi-view Video Coding (MVC) 

and other methods involving generated virtual references. Depending on the type of 

to processing applied on decoded pictures, it might be impossible or inconvenient to 

obtain a processed reference signal on a local basis. Infinite Impulse Response 

(IIR) filtering and picture warping are two such examples, where it is better to apply 

the processing on a frame basis instead of on a block basis. Another example is 

view synthesis prediction. In multi-view video coding, the redundancy between 

15 adjacent camera views can be exploited through view synthesis. A view synthesized 

picture can be created by warping and blending neighboring view pictures using 

camera parameters and/or depth information. The synthesized picture can be used 

as a reference picture for the prediction of the current view picture, which could, 

provide better prediction sources comparing to disparity compensated prediction. It 

20 should be noted that the concept of virtual reference pictures (VRP) can also be 

applied to scenarios where the processing can be done locally such as, for example, 

in the cases of sample weighting or Finite Impulse Response (FIR) filtering. 

It is to be appreciated that while the concept of adaptive reference generation 

has been previously proposed and weighted prediction as a special case of filtered 

25 reference picture has been adopted in the MPEG-4 AVC standard, no known prior 

art exists for managing generated virtual reference picture_s. In previously proposed 

methods. the management of generated references can be handled by simply 

processing/filtering the encoded/decoded pictures in the process of compensation. 

In other words, a complete generated reference picture is not needed for previous 

30 approaches. There is no prior art in how to manage fully generated reference 

pictures. 

Embodiments incorporating the present principles may include one or more of 

the following aspects, further described in detail herein below: signaling of virtual 
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reference pictures; memory management for virtual reference pictures; and usage of 

virtually generated frames in prediction 

Signaling of virtual reference pictures 

It is desirable to support a flexible way to signal generated reference pictures 

which subsequently can be used in the management of those pictures in terms of 

storage and references. In order to do so, in one embodiment, we propose the 

following syntaxes. 

In the embodiment, we signal at the sequence level whether VRP is enabled. 

10 This can be implemented, e.g., by introducing a high-level syntax vrp_present_flag. 

In the embodiment, we signal at the picture level how many virtual references 

are present and the method to create them. f=or example, in one implementation of 

the embodiment, the use and the parameters required by generation of virtual 

reference pictures will be present in the syntax for each coded picture. For a 

15 possible MPEG-4 AVC standard based implementation, slice header syntaxes 

num_vrps could be introduced. Each virtual reference picture will be then assigned 

a vrp_id, which corresponds to the order in which virtual reference picture parameter 

syntaxes appear in the slice header. The parameters for the generation of each 

virtual reference picture will depend on the exact method of generation. In the 

20 example of view synthesized prediction in Multi-view Video Coding, camera 

parameters and depth information may be included. In the example of a warped 

reference in regular video coding, warping parameters (such as, for example, 

homograph matrix elements) may be signaled. A more concrete example in the 

case of adaptive reference filtering is to signal FIR filter coefficients, where n2 

25 coefficients will need to be quantized and transmitted if non-separable two

dimensional filters are to be applied. 

Memory management for virtual reference pictures 

Since the virtual reference pictures need to be generated and stored at both 

30 the encoder and decoder, the associated storage memory should be considered. 

There are several approaches to providing a memory management model for virtual 

reference pictures: {1) in a first approach, store generated virtual reference pictures 

in the decoded picture buffer, and (2) in a second approach, store virtually generated 
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frames in a temporary generated picture buffer which is only valid during the 

encoding/decoding of the current frame. 

With respect to providing a memory management model in accordance with 

the first approach mentioned above. since virtual reference pictures are only needed 

5 for the encoding/decoding of the current picture, decoded picture buffer insertion and 

deletion processes should be properly defined. In one possible implementation, 

generated reference pictures will be inserted in the decoded picture buffer before 

reference lists are constructed, and will be removed right after the 

encoding/decoding of the current frame is finished. 

IO When virtual reference pictures are stored in the decoded picture buffer, they 

will need to be differentiated from non-virtual decoded pictures, there are several 

options how this can be done in an MPEG-4 AVG-based implementation. Some 

exemplary options for differentiating virtual reference pictures stored in the decoded 

picture buffer from non-virtual reference pictures including, for example: (1) store 

15 virtual reference pictures as short-term reference pictures and use unused 

frame_num/picture_order_count; (2) store virtual reference pictures as long-term 

reference pictures and use unused longterm_id's in the long term memory; and (3) 

since a virtual reference picture is different from previously decoded pictures in 

nature, dedicated memory slots can be allocated in the decoded picture buffer for 

20 the storage of virtual reference pictures. In that VRP memory, virtual reference 

pictures will be identified by their vrp_id, which is unique for each virtual reference 

picture. 

With respect to providing a memory management model in accordance with 

the second approach mentioned above, by sore virtually generated frames in a 

25 temporary generated picture buffer which is only valid during the encoding/decoding 

of the current frame, this temporary generated picture buffer will be able to store all 

virtually generated pictures. Virtual reference pictures will be identified by their 

vrp_id, which is unique for each virtual reference picture. 

30 Usage of virtually generated frames in prediction 

In order to allow virtually generated pictures to be referable for the prediction 

of the current picture, we need to allow a flexible way of including virtual reference 

pictures in the prediction process. In accordance with the present principles, two 
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exemplary embodiments are proposed for accomplishing this, although it is to be 

appreciated that given the teachings of the present principles provided herein, one of 

ordinary skill in this and related arts will contemplate these and other ways to include 

virtual reference pictures in the prediction process, while maintaining the scope of 

5 the present principles. 

In one embodiment for including virtual reference pictures in the prediction 

process, we refer virtual reference pictures directly. In this method, 

reference_vrp_ id syntax is used to signal which virtual reference picture is used in 

the prediction process. By doing this, the conventional reference lists will stay 

10 untouched, and the syntax reference_vrp_id is only present when VRP is involved in 

the prediction. 

In another embodiment for including virtual reference pictures in the 

prediction process, we refer virtual reference pictures through reference lists. 

Accordingly, the default reference list marking process may be modified to include 

15 virtual reference pictures if they are present, and we can use general RPLR 

commands to support construction of reference lists or VRP-specific Reference 

Picture List Reordering (RPLR) commands can be defined to support construction of 

reference lists. Specifically, if VRP-dedicated slots are allocated in the decoded 

picture buffer or a temporary VRP buffer is used, a VRP-specific RPLR command 

20 will be introduced to place the virtual reference picture indicated by reference_vrp_id 

into the reference list under construction. Moreover, we can introduce additional 

syntax elements in the slice header that will signal for each reference index whether 

it refers to a Virtual Reference Picture or not. If it does, then we can signal the same 

using the associated reference_vrp_id. In this method, we do not need to introduce 

25 a new VRP-specific RPLR command. because a general RPLR command can be 

used to allow a different reference index to refer to the same decoded picture in the 

Decoded Picture Buffer. Then, through the reference_vrp_id, we can signal if this 

reference picture is an original decoded reference picture or if it is a virtual reference 

picture generated from the decoded reference picture. 

30 Turning to FIG. 3, an exemplary method for encoding video content using 

Virtual Reference Picture (VPR) management in a Decoded Picture Buffer (DPB) is 

indicated generally by the reference numeral 300. The method 300 includes a start 

block 305 that passes control to a function block 310. The function block 310 sets 
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vrp_present_flag equal to zero, and passes control to a decision block 315. The 

decision block 315 determines whether or not VRP is enabled. If so, then control is 

passed to a function block 320. Otherwise, control is passed to a function block 370. 

The fu.nction block 320 sets vrp_present_flag equal to one, and passes 

5 control to a function block 325. The function block 325 sets num_ vrps and VRP 

parameter syntaxes, and passes control to a function block 330. The function block 

330 performs VRP generation to generate one or more VRPs (hereinafter "VRP"), 

and passes control to a function block 335. The function block 335 inserts the VRP 

in the decoded picture buffer (DPS), sets frame_num/Picture Order Count or 

10 long_term_frame_idx or vrp_id, and passes control to a function block 340. The 

function block 340 includes the VRP in reference list construction, and passes 

control to a function block 345. The function block 345 includes the VRP in 

reference list reordering, and passes control to a function block 350. The function 

block 350 writes high-level syntaxes into the bitstream, and passes.control to a 

15 function block 355. The function block 355 encodes the current picture, refers to the 

VRP by ref _idx if the V~P is present, and passes control to a function block 360. 

The function block 360 removes the VRP from the DPS, and passes control to a 

function block 365. The function block 365 writes the low-level syntaxes into the 

bitstream, and passes control to an end block 399. 

20 The function block 370 performs reference list construction with the VRP, and 

passes control to the function block 350. 

Turning to FIG. 4, an exemplary method for decoding video content using 

Virtual Reference Picture (VPR) management in a Decoded Picture Buffer (DPB) is 

indicated generally by the reference numeral 400. The method 400 includes a start 

25 block 405 that passes control tp a function block 410. The function block 41 O reads 

high-level syntaxes from the bitstream including, e.g., vrp_present_flag, num_vrps, 

and other VRP parameter syntaxes, and passes control to a decision block 415. 

The decision block 415 determines whether or not vrp_present_flag is equal to one. 

If so, then control is passed to a function block 420. Otherwise. control is passed to 

30 a function block 460. 

The function block 420 decodes the VRP parameters, and passes control to a 

function block 425. The function block 425 performs VRP generation to generate 

one or more VRPs (hereinafter -"VRP). and passes control to a function block 430. 
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The function block 430 inserts the VRP into the DPB, sets frame_num/Picture Order 

Count or long_term_frame_idx or vrp_id, and passes control to a function block 435. 

The function block 435 includes the VRP in the default reference list construction, 

and passes control to a function block 440. The function block 440 includes the 

5 VRP in reference list reordering, and passes control to a function block 445. The 

function block 445 reads the low-level syntaxes from the bitstream, and passes 

control to a function block 450. The function block 450 decodes the current picture, 

refers to the VRP by ref _idx if the VRP is present, and passes control to a function 

block 455. The function block 455 removes the VRP from the DPB, and passes 

IO control to an end block 499. 

The function block 460 performs reference list construction with the VRP, and 

passes control to the function block 445. 

Turning to FIG. 5, an exemplary method for encoding video content using 

Virtual Reference Picture (VPR) management in local memory is indicated generally 

15 by the reference numeral 500. The method 500 includes a start block 505 that 

passes control to a function block 510. The function block 510 sets vrp_present_flag 

equal to zero, and passes control to a decision block 515. The decision block 515 

determines whether or not VRP is enabled. If so, then control is passed to a 

function block 520. Otherwise, control is passed to a function block 540. 

20 The function block 520 sets vrp_present_flag equal to one, and passes 

control to a function block 525. The function block 525 sets num_ vrps and VRP 

parameter syntaxes, and passes control to a function block 530. The function block 

530 performs VRP generation to generate one or more VRPs (hereinafter "VRP"), 

and passes control to a function block 535. The function plock 535 stores the VRP 

25 in local memory, sets vrp_id, and passes control to a function block 540. The 

function block 540 performs reference list construction with the VRP, and passes 

control to a function block 545. The function block 545 writes high-level syntaxes 

into the bitstream, and passes control to a function block 550. The function block 

550 encodes the current picture, refers to the VRP by vrp_id if the VRP is present, 

30 and passes control to a function block 555. The function block 555 releases the 

memory allocated for the VRP, and passes control to a function block 560. The 

function block 560 writes low-level syntaxes Into the bitstream, and passes control to 

an end block 599. 
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Turning to FIG. 6, an exemplary method for decoding video content using 

Virtual Reference Picture (VPR) management in a Decoded Picture Buffer (OPB) is 

indicated generally by the reference numeral 60'0. The method 600 includes a start 

block 605 that passes control to a function block 610. The function block 610 reads 

5 high-level syntaxes from the bitstream including, e.g., vrp_present_flag, num_vrps, 

and other VRP parameter syntaxes, and passes control to a decision block 620. 

The decision block 620 determines whether or not vrp_present_flag is equal to one. 

If so, then control is passed to a function block 625. Otherwise, control is passed to 

a function block 645. 

IO The function block 625 decodes the VRP parameters, and passes control to a 

function block 630. The function block 630 performs VRP generation to generate 

one or more VRPs (hereinafter "VRP), and passes control to a function block 640. 

The function block 640 stores the VRP in the local memory, sets vrp_id, and passes 

control to a function ·block 645. The function block 645 performs reference list 

15 construction without the VRP, and passes control to a function block 650. The 

function block 650 reads the low-level syntaxes from the bitstream, and passes 

control to a function block 660. The function block 660 decodes the current picture, 

refers to the VRP by vrp_id if the VRP is present, and passes control to a function 

block 665. The function block 665 releases the memory allocated for the VRP. and 

20 passes control to a function block 670. The function block 670 removes the VRP 

from the DPB, and passes control to an end block 699. 

A description will now be given of some of the many attendant 

advantages/features of the present invention, some of which have been mentioned 

above. For example, one advantage/feature is an apparatus that includes an 

25 encoder for encoding at least one picture, using at least one virtual reference 

picture, to form a resultant bitstream. The at least one virtual reference picture is 

different than a previously decoded picture. 

Another advantage/feature is the apparatus having the encoder as described 

above, wherein the at least one picture corresponds to at least one of at least two 

30 views of multi-view video content. 

Yet another advantage/feature is the apparatus having the encoder as 

described above, wherein the at least one virtual reference picture is formed from at 

least one reference picture that has undergone.a signal processing transformation. 

13 

SUBSTITUTE SHEET (RULE 26) 

Page 65 of 728



WO 2008/008331 P CT/US2007/015719 

Moreover, another advantage/feature is the apparatus having the encoder 

wherein the at least one virtual reference picture is formed from at least one 

reference picture that has undergone a signal processing transformation as 

described above, wherein the encoder signals warping parameters of the signal 

5 processing transformation in at least one high level syntax included in the resultant 

bitstream. 

Further, another advantage/feature is the apparatus having the encoder as 

described above, wherein the at least one virtual reference picture is formed from at 

least one filtered reference picture. 

10 Also, another advantage/feature is the apparatus having the encoder wherein 

tt"!e at least one virtual reference picture is formed from at least one filtered reference 

picture as described above, wherein the encoder signals filter coefficients used to 

filter the at least one filtered reference picture in at least one high level syntax 

included in the resultant bitstream. 

15 Additionally, another advantage/feature is the apparatus having the encoder 

as described above, wherein the at least one picture corresponds to multi-view video 

content, and the at least one virtual reference picture is formed using at least one 

view interpolated picture. 

Moreover, another advantage/feature is the apparatus having the encoder 

20 wherein the at least one picture corresponds to multi-view video content as 

described above, wherein the encoder signals parameters for the at least one view 

interpolated picture in at least one high level syntax element included in the resultant 

bitstream. 

Further, another advantage/feature is the apparatus having the encoder as 

25 described above, wherein the encoder signals an existence of the at least one virtual 

reference picture in the resultant bitstream. 

Also, another advantage/feature is the apparatus having the encoder as 

described above, wherein the encoder signals an existence of the at least one virtual 

reference picture in a high-level syntax in the resultant bitstream. 

30 Additionally, another advantage/feature is the apparatus having the encoder 

as described above, wherein at least one of a method and a parameter for creating 

the at least one virtual reference picture is signaled in at least one high level syntax 

element included in the resultant bitstream. 
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Moreover, another advantage/feature is the apparatus having the encoder as 

described above, wherein the at least one virtual reference picture is stored in a 

decoded picture buffer. 

Further, another advantage/feature is the apparatus having the encoder 

5 wherein the at least one virtual reference picture is stored in a decoded picture 

buffer as described above, wherein the encoder utilizes pre-specified insertion and 

deletion operations for the at least one virtual reference picture with respect to the 

decoded picture buffer. 

Also, another advantage/feature is the apparatus having the encoder wherein 

1 O the at least one virtual reference picture is stored in a decoded picture buffer as 

described above, wherein the at least one virtual reference picture is stored in a 

short-term memory portion of the decoded picture buffer. 

Additionally, another advantage/feature is the apparatus having the encoder 

wherein the at least one virtual reference picture is stored in a decoded picture 

15 buffer as described above, wherein the at least one virtual reference picture is stored 

in a long-term memory portion of the decoded picture buffer. 

Moreover, another advantage/feature is the apparatus having the encoder as 

described above, wherein the at least one virtual reference picture is stored in a 

dedicated memory for virtual reference pictures. 

20 Further, another advantage/feature is the apparatus having the encoder as 

described above, wherein the at least one virtual -reference picture is stored in a 

temporary picture buffer separate from a decoded picture buffer. 

Also, another advantage/feature is the apparatus having the encoder as 

described above, wherein the encoder directly refers to the at least one virtual 

25 reference picture in a prediction process for the at least one picture, using an index 

of the at least one virtual reference picture. 

Additionally, another advantage/feature is the apparatus having the encoder, 

wherein the encoder directly refers to the at least one virtual reference picture in a 

prediction process for the at least one picture as.described above, wherei_n a default 

30 reference list construction process is performed to include the at least one virtual 

reference picture. 

Moreover, another advantage/feature is the apparatus having the encoder 

wherein a default reference list construction process is performed to include the at 
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least one virtual reference picture as described above. wherein at least one 

reference picture list reordering command is defined to include the at least one 

virtual reference picture in the default reference list construction. 

Further, another advantage/feature is the apparatus having the encoder 

s wherein a default reference list construction process is performed to include the at 

least one virtual reference picture as described above, wherein a pre-specified 

reference list reordering command is combined with a high level syntax to include 

the at least one virtual reference picture in the default reference list construction. 

Also, another advantage/feature is the apparatus having the encoder as 

1 o described above, wherein each of the at least one virtual reference picture is 

respectively referred to by a reference picture index corresponding to a reference 

picture list. 

Another advantage/feature is an apparatus having a decoder for decoding at 

least one picture, using at least one virtual reference picture, from a bitstream. The 

15 at least one virtual reference picture is different than a previously decoded picture. 

Yet another advantage/feature is the apparatus having the decoder as 

described above, wherein the at least one picture corresponds to at least one of at 

least two views of multi-view video content. 

Moreover, another advantage/feature is the apparatus having the decoder as 

20 described above, wherein the at least one virtual reference picture is formed from at 

least one reference picture that has undergone a signal processing transformation. 

Moreover, another advantage/feature is the apparatus having the decoder 

wherein the at least one virtual reference picture is formed from at least one 

reference picture that has undergone a signal processing transformation as 

25 described above, wherein the decoder determines warping parameters of the signal 

processing transformation from at least one high level syntax included in the 

bitstream. 

Further, another advantage/feature is the apparatus having the decoder 

wherein the at least one virtual reference picture is formed from at least one 

30 reference picture that has undergone a signal processing transformation as 

described above, wherein the at least one virtual reference picture is formed from at 

least one filtered reference picture. 
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Also, another advantage/feature is the apparatus having the decoder wherein 

the at least one virtual reference picture is formed from at least one filtered reference 

picture as described above, wherein the decoder determines filter coefficients used 

to filter the at least one filtered reference picture from at least one high level syntax 

5 included in the bitstream. 

Additionally, another advantage/feature is the apparatus having the decoder 

as described above, wherein the at least one picture corresponds to multi-view video 

content, and the at least one virtual reference picture is formed using at least one 

view interpolated picture. 

IO Moreover, another advantage/feature is the apparatus having the decoder 

wherein the at least one picture corresponds to multi-view video content as 

described above, wherein the decoder determines parameters for the at least one 

view interpolated picture from at least one high level syntax element included in the 

resultant bitstream. 

15 Further, another advantage/feature is the apparatus having the decoder as 

described above, wherein the decoder determines an existence of the at least one 

virtual reference picture in the bitstream .. 

Also, another advantage/feature is the apparatus having the decoder as 

described above, wherein the decoder determines an existence of the at least one 

20 virtual reference picture from a high-level syntax in the bitstream. 

25 

Additionally, another advantage/feature is the apparatus having the decoder 

as described above, wherein at least one of a method and a parameter for creating 

the at least one virtual reference picture is determined from at least one t)igh level 

syntax element included in the bitstream. 

Moreover, another advantage/feature is the apparatus having the decoder as 

described above, wherein the at least one virtual reference picture is stored in a 

decoded picture buffer. 

Further, another advantage/feature is the apparatus having the decoder 

wherein the at least one virtual reference picture is stored In a decoded picture 

30 buffer as described above, wherein the decoder utilizes pre-specified insertion and 

deletion operations for the at least one virtual reference picture with respect to the 

decoded picture buffer. 
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Also, another advantage/feature is the apparatus having the decoder wherein 

the at least one virtual reference picture is stored in a decoded picture buffer as 

described above, wherein the at least one virtual reference picture is stored in a 

short-term memory portion of the decoded picture buffer. 

Additionally, another advantage/feature is the apparatus having the decoder 

wherein the at least one virtual reference picture is stored in a decoded picture 

buffer as described above, wherein the,at least one virtual reference picture is stored 

in a long-term memory portion of the decoded picture buffer. 

Moreover, another advantage/feature is the apparatus having the decoder as 

1 o described above, wherein the at least one virtual reference picture is stored in a 

dedicated memory for virtual reference pictures. 

Further, another advantage/feature is the apparatus having the decoder as 

described above, wherein the at least one virtual reference picture is stored in a 

temporary picture buffer separate from a decoded picture buffer. 

15 Also, another advantage/feature is the apparatus having the decoder as 

described above, wherein the decoder directly refers to the at least one virtual 

reference picture in a prediction process for the at least one picture, using an index 

of the at least one virtual reference picture. 

Additionally, another advantage/feature is the apparatus having the decoder 

20 wherein the decoder directly refers to the at least one virtual reference picture in a 

prediction process for the at least one picture as described above, wherein a default 

reference list construction process is performed to include the at least one virtual 

reference picture. 

Moreover, another advantage/feature is the apparat~s having the decoder 

25 wherein a default reference list construction process is performed to include the at 

. least one virtual reference picture as described above, wherein at least one 

reference picture list reordering command is defined to include the at least one 

virtual reference picture in the default reference list construction. 

Further, another advantage/feature is the apparatus having the decoder as . 
30 described above, wherein each of the at least one virtual reference picture is 

respectively ref erred to by a reference picture index corresponding to a reference 

picture list. 
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These and other features and advantages of ttie present principles may be 

readily ascertained by one of ordinary skill in the pertinent art based on the 

teachings herein. It is to be understood that the teachings of the present principles 

may be implemented in various forms of hardware, software, firmware, special 

5 purpose processors, or combinations thereof. 

Most preferably, the teachings of the present principles are implemented as a 

combination of hardware and software. Moreover, the software may be 

implemented as an application program tangibly embodied on a program storage 

unit. The application program may be uploaded to, and executed by, a machine 

10 comprising any suitable architecture. Preferably, the machine is implemented on a 

computer platform having hardware such as one or more central processing units 

("CPU"), a random access memory ("RAM"), and input/output ("1/0") interfaces. The 

computer platform may also include an operating system and microinstruction code. 

The various processes and functions described herein may be either part of the 

15 microinstruction code or part of the application program. or any combination thereof, 

which may be executed by a CPU. In addition, various other peripheral units may be 

connected to the computer platform such as an additional data storage unit and a 

printing unit. 

It is to be further understood that, because some of the constituent system 

20 components and methods depicted in the ·accompanying drawings are preferably 

implemented in software, the actual connections between the system components or 

the process function blocks may differ depending upon the manner in which the 

present principles are programmed. Given the teachings herein, one of ordinary skill 

in the pertinent art will be able to contemplate these and similar implementations or 

25 configurations of the present principles. 

Although the illustrative embodiments have been described herein with 

reference to the accompanying drawings, it is to be understood that the present 

principles is not limited to those precise embodiments, and that various changes and 

modifications may be effected therein by one of ordinary skill in the pertinent art 

30 without departing from the scope or spirit of the present principles. All such changes 

and modifications are intended to be included within the scope of the present 

principles as set forth in the appended claims. 
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CLAIMS: 

1. An apparatus, comprising: 

an encoder (100) for encoding at least one picture, using at least one virtual 

reference picture, to form a resultant bitstream, wherein the at least one virtual 

reference picture is different than a previously decoded picture. 

2. The apparatus of claim 1, wherein the at least one picture corresponds 

1 O to at least one of at least two views of multi-view video content. 

15 

20 

3. The apparatus of claim 1, wherein the at least one virtual reference 

picture is formed from at least one reference picture that has undergone a signal 

processing transformation. 

4. The apparatus of claim 3, wherein said encoder (100) signals warping 

parameters of the signal processing transformation in at least one high level syntax 

included in the resultant bitstream. 

5. The apparatus of claim 1, wherein the at least one virtual reference 

picture is formed from at least one filtered reference picture. 

6. The apparatus of claim 5, wherein said encoder (100) signals filter 

coefficients used to filter the at least one filtered reference picture in at least one 

25 high level syntax included in the resultant bitstream. 

30 

7. The apparatus of claim 1, wherein the at least one picture corresponds 

to multi-view video content, and the at least one virtual reference picture is formed 

using at least one view interpolated picture. 

8. The apparatus of claim 7, wherein said encoder (100) signals 

parameters for the at least one view interpolated picture in at least one high level 

syntax element included in the resultant bitstream. 
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9. The apparatus of claim 1, wherein said encoder (100) signals an 

existence of the at least one virtual reference picture in the resultant bitstream. 

5 10. The apparatus of claim 1, wherein said encoder (100) signals an 

existence of the at least one virtual reference picture in a high-level syntax in the 

resultant bitstream. 

11. The apparatus of claim 1, wherein at least one of a method and a 

1 O parameter for creating the at least one virtual reference picture is signaled in at least 

one high level syntax element included in the resultant bitstream. 

15 

12. The apparatus of claim 1, wherein the at least one virtual reference 

picture is stored in a decoded picture buffer. 

13. The apparatus of claim 12, wherein said encoder (100) utilizes pre-

specified insertion and deletion operations for the at least one virtual reference 

picture with respect to the decoded picture buffer. 

20 14. The apparatus of claim 12, wherein the at least one virtual reference 

picture is stored in a short-term memory portion of the decoded picture buffer. 

15. The apparatus of claim 12, wherein the at least one virtual reference 

picture is stored in a long-term memory portion of the decoded picture buffer. 

25 

16. The apparatus of claim 1, wherein the at least one virtual reference 

picture is stored in a dedicated memory for virtu.al reference pictures . 

. 17. The apparatus of claim 1, wherein the at least one virtual reference 

30 picture is stored in a temporary picture buffer separate from a decoded picture 

buffer. 
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18. The apparatus of claim 1, wherein said encoder (100) directly refers to 

the at least one virtual reference picture in a prediction process for the at least one 

picture. using an index of the at least one virtual reference picture. 

19. The apparatus of claim 18, wherein a default reference list construction 

process is performed to include the at least one virtual reference picture. 

20. The apparatus of claim 19. wherein at least one reference picture list 

reordering command is defined to include the at least one virtual reference picture in 

10 the default reference list construction. 

15 

20 

25 

21 . The apparatus of claim 19, wherein a pre-specified reference list 

reordering command is combined with a high level syntax to include the at least one 

virtual reference picture in the default reference list construction. 

22. The apparatus of claim 1, wherein each of the at least one virtual 

reference picture is respectively referred to by a reference picture index 

corresponding to a reference picture list. 

23. A method, comprising: 

encoding at least one picture, using at least one virtual reference picture, to 

form a resultant bitstream, wherein the at least one virtual reference picture is 

different than a previously decoded picture (300, 500}. 

24. The method of claim 23, wherein the at least one picture corresponds 

to at least one of at least two views of multi-view video content (330, 530). 

25. The method of claim 23, wherein the at least one virtual reference 

picture is formed from at least one reference picture that has undergone a signal 

30 processing transformation (330, 530). 
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26. The method of claim 25, wherein said encoding step comprises 

signaling warping parameters of the signal processing transformation in at least one 

high level syntax included in the resultant bitstream (325,525). 

5 27. The method of claim 23, wherein the at least one virtual reference 

picture is formed from at least one filtered reference picture (330, 530). 

28. The method of claim 27, wherein said encoding step comprises 

signaling filter coefficients used to filter the at least one filtered reference picture in at 

1 o least one high level syntax included in the resultant bitstream (325, 525). 

15 

29. The method of claim 23, wherein the at least one picture corresponds 

to multi-view video content, and the at least one virtual reference picture is formed 

using at least one view interpolated picture (330, 530). 

30. The method of claim 29, wherein said encoding step comprises 

signaling parameters for the at least one view interpolated picture in at least one 

high level syntax element included in the resultant bitstream (325, 525). 

20 31. The method of claim 23, wherein said encoding step comprises 

signaling an existence of the at least one virtual reference picture in the resultant 

bitstream (320, 520). 

32. The method of claim 23, wherein said encoding step comprises 

25 signaling an existence of the at least one virtual reference picture in a high-level 

syntax in the resultant bitstream (320, 520). 

33. The method of claim 23, wherein said encoding step comprises 

signaling at least one of a method and a parameter for creating the at least one 

30 virtual reference picture in at least one high level syntax element included in the 

resultant bitstream (325, 525). 
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34. The method of claim 23, further comprising storing the at least one 

virtual reference picture in a decoded picture buffer (335). 

35. The method of claim 34, further comprising utilizing pre-specified 

5 insertion and deletion operations for the at least one virtual reference picture with 

respect to the decoded picture buffer. 

36. The method of claim 34, further comprising storing the at least one 

virtual. reference picture in a short-term memory portion of the decoded picture 

IO buffer. 

37. The method of claim 34, further comprising storing the at least one 

virtual reference picture in a long-term memory portion of the decoded picture buffer. 

15 38. The method of claim 23, further comprising storing the at least one 

virtual reference picture in a dedicated memory for virtual reference pictures (535). 

39. The method of claim 23, further comprising storing the at least one 

virtual reference picture in a temporary picture buffer separate from a decoded 

20 picture buffer (535). 

25 

40. The method of claim 23, wherein said encoding step directly refers to 

the at least one virtual reference picture in a prediction process for the at least one 

picture, using an index of the at least one virtual reference picture (355, 550). 

41 . The method of claim 40, further comprising performing a default 

reference list construction process that includes the at least one virtual reference 

picture (340). 

30 42. The method of claim 41, further comprising defining at least one 

reference picture list reordering command to include the at least one virtual 

reference picture in the default reference list construction process (345). 
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43. The method of claim 41, wherein said step of performing the default 

reference list construction process comprises combining a pre-specified reference 

list reordering command with a high level syntax to include the at least one virtual 

reference picture in the default reference list construction. 

44. The method of claim 23, wherein each of the at least one virtual 

reference picture is respectively referred to by a reference picture index 

corresponding to a reference picture list (355). 

45. An apparatus, comprising: 

a decoder (200) for decoding at least one picture, using at least one virtual 

reference picture, fro,:n a bitstream, wherein the at least one virtual reference picture 

is different than a previously decoded picture. 

15 46. The apparatus of claim 45, wherein the at least one picture 

corresponds to at least one of at least two views of multi-view video content. 

. 47. The apparatus of claim 45, wherein the at least one virtual reference 

picture is formed from at least one reference picture that has undergone a signal 

20 processing transformation. 

25 

48. The apparatus of claim 47, wherein said decoder (200) determines 

warping parameters of the signal processing transformation from at least one high 

level syntax included in the bitstream. 

49. The apparatus of claim 45, wherein the at least one virtual reference 

picture is formed from at least one filtered reference picture. 

50. The apparatus of claim 49, wherein said decoder (200) determines 

30 filter coefficients used to filter the at least one filtered reference picture from at least 

one high level syntax included in the bitstream. 
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51. The apparatus of claim 45, wherein the at least one picture 

corresponds to multi-view video content, and the at least one virtual reference 

picture is formed using at least one view interpolated picture. 

5 52. The apparatus of claim 51, wherein said decoder (200) determines 

parameters for the at least one view interpolated picture from at least one high level 

syntax element included in the resultant bitstream. 

53. The apparatus of ciaim 45, wherein said decoder (200) determines an 

1 o existence of the at least one virtual reference picture in the bitstream. 

15 

54. The apparatus of claim 45, wherein said decoder (200) determines an 

existence of the at least one virtual reference picture from a high-level syntax in the 

bitstream. 

55. The apparatus of claim 45, wherein at least one of a method and a 

parameter for creating the at least one virtual reference picture is determined from at 

least one high level syntax element included in the bitstream. 

20 56. The apparatus of claim 45, wherein the at least one virtual reference 

picture is stored in a decoded picture buffer. 

57. The apparatus of claim 56, wherein said decoder (200) utilizes pre-

specified insertion and deletion operations for the at least one virtual reference 

25 picture with respect to the decoded picture buffer. 

58. The apparatus of claim 56, wherein the at least one virtual reference 

picture is stored in a short-term memory portion of the decoded picture buffer. 

30 59. The apparatus of claim 56, wherein the at least one virtual reference 

picture is stored in a long-term memory portion of the decoded picture buffer. 
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60. The apparatus of claim 45, wherein the at least one virtual reference 

picture is stored in a dedicated memory for virtual reference pictures. 

61. The apparatus of claim 45, wherein the at least one virtual reference 

5 picture is stored in a temporary picture buffer separate from a decoded picture 

buffer. 

62. The apparatus of claim 45, wherein said decoder (200) directly refers 

to the at least one virtual reference picture in a prediction process for the at least 

10 one picture, using an index of the at least one virtual reference picture. 

63. The apparatus of claim 62, wherein a default reference list construction 

process is performed to include the at least one virtual reference picture. 

15 64. The apparatus of claim 63, wherein at least one reference picture list 

reordering command is defined to include the at least one virtual reference picture in 

the default reference list construction. 

65. The apparatus of claim 45, wherein each of the at least one virtual 

20 reference picture is respectively referred to by a reference picture index 

corresponding to a reference picture list. 

66. A method, comprising: 

decoding at least one picture, using at least one virtual reference picture, from 

25 a bitstream, wherein the at least one virtual reference picture is different than a· 

previously decoded picture (400,600). 

30 

67. The method of claim 66, wherein the at least one picture corresponds 

to at least one of at least two views of multi-view video content (425, 630). 

68. The method of claim 66, wherein the at least one virtual reference 

picture is formed from at least one reference picture that has undergone a signal 

processing transformation (425, 630). 
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69. The method of claim 68, wherein said decoding step comprises 

determining warping parameters of the signal processing transformation from at 

least one high level syntax included in the bitstream (420, 625). 

70. The method of claim 66, wherein the at least one virtual reference 

picture is formed from at least one filtered reference picture (425,630). 

71. The method of claim 70, wherein said decoding step comprises 

10 determining filter coefficients used to filter the at least one filtered reference picture 

from at least one high level syntax included in the bitstream (420,625). 

72. The method of claim 66, wherein the at least one picture corresponds 

to multi-view video content, and the at least one virtual reference picture is fanned 

15 using at least one view interpolated picture (425,630). 

20 

73. The method of claim 72, wherein said decoding step comprises 

detennining parameters for the at least one view interpolated picture from at least 

one high level syntax element included in the resultant bitstream (420,625). 

74. The method of claim 66, wherein said decoding step comprises 

determining an existence of the at least one virtual reference picture in the bitstream 

(410,610). 

25 75. The method of claim 66, wherein said decoding step comprises 

determining an existence. of the at least one virtual reference picture from a high

level syntax in the bitstream. 

76. The method of claim 66, wherein said decoding step comprises 

30 determining at least one of a method and a parameter for creating the at least one 

virtual reference picture from at least one high level syntax element included in the 

bitstream (410,610). 
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77. The method of claim 66, further comprising storing the at least one 

virtual reference picture in a decoded picture buffer (430). 

78. The method of claim 77, further comprising utilizing pre-specified 

5 insertion and deletion operations for the at least one virtual reference picture with 

respect to the decoded picture buffer. 

79. The method of claim 77, further comprising storing the at least one 

virtual reference picture in a short-term memory portion of the decoded picture 

10 buffer. 

80. The method of claim 77, further comprising storing the at least one 

virtual reference picture in a long-term memory portion of the decoded picture buffer. 

15 81 . The method of claim 66, further comprising storing the at least one 

virtual reference picture in a dedicated memory for virtual reference pictures (640). 

82. The method of claim 66, further comprising storing the at least one 

virtual reference picture in a temporary picture buffer separate from a decoded 

20 picture buffer (640). 

25 

83. The method of claim 66, wherein said encoding step directly refers to 

the at least one virtual reference picture in a prediction process for the at least one 

picture, using an index of the at least one virtual reference picture (450,660). 

84. The method of claim 83, further comprising performing a default 

reference list construction process that includes the at least one virtual reference 

picture (435). 

30 85. The method of claim 84, further comprising defining at least one 

reference picture list reordering command to include the at least one virtual 

reference picture in the default reference list construction process (440). 
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86. The method of claim 66, wherein each of the at least one virtual 

reference picture is respectively referred to by a reference picture index 

corresponding to a reference picture list (450). 

87. A video signal structure for video encoding, comprising: 

at least one picture, encoded using at least one virtual reference picture, to 

form a resultant bitstream, wherein the at least one virtual reference picture is 

different than a previously decoded picture. 

10 88. A storage media having video signal data encoded thereupon, 

comprising: 

at least one picture. encoded using at least one virtual reference picture, to 

forrn a resultant bitstream, wherein the at least one virtual reference picture is 

different than a previously decoded picture. 
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METHOD AND APPARATUS FOR USE OF VIRTUAL REFERENCE PICTURES 

BACKGROUND AND SUMMARY OF INVENTION 

In existing video compression systems and standards such as 

5 H .264/MPEG-4 AVC, previously reconstructed/decoded pictures are used as 

references for future pictures, while motion estimation and compensation is 

employed in order to compensate for any motion activity between those p ictures. 

In multi-view coding (MVC), reconstructed/decoded pictures from neighboring 

views can also be used as source of prediction, where disparity estimation and 

10 compensation is involved . 

There are cases where prediction can be enhanced if certain processing is 

applied to the decoded pictures, for example weighted prediction in 

H .264/MPEG-4 AVC and adaptive reference generation as previously proposed 

in U.S . Patent Application No. 10/569, 695 (Atty. Docket No. PU030270), for 

15 example. By processing decoded pictures, the quality of prediction signals could 

be enhanced and therefore the coding efficiency can be improved. In the case of 

weighted prediction, the global illumination mismatch is addressed between the 

current picture and the decoded pictures. In the case of adaptive reference 

generation, different types of noises can be suppressed by adaptive reference 

20 generation in order to provide more related reference signals. 

Depending on the type of processing applied on decoded pictures, it might 

be impossible or inconvenient to obtain the processed reference signal on a local 

basis. Infinite Impulse Response (IIR) filtering and picture warping are two such 

examples, where it is better to apply the processing on a frame basis instead of 

25 .on a block basis. Another example is view synthesis prediction. In multi-view 

video coding, the redundancy between adjacent camera views can be exploited 

through view synthesis (e.g., ISO/IEC JTC1/SC29/WG11 N8019, "Description of 

Core Experiments in Multiview Video Coding"). A view synthesized picture can 

be created by warping and blending neighboring view pictures using camera 

30 parameters and/or depth information. The synthesized picture can be used as a 

reference picture for the prediction of the current view picture. It should be noted 

that the concept of virtual reference pictures (VRP) can also be applied to 
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scenarios where the processing can be done locally, for example sample 

weighting or Finite Impulse Response (FIR) filtering. 

In order to support virtual reference pictures in the video encoder and/or 

decoder (CODEC) design, proper means need to be provided to. 1) signal the 

5 existence and the methods to generate VRP, 2) provide a storage/memory model 

for VRP, and 3) include the VRP in the prediction and compensation process. 

Therefore, in accordance with the principles of the present invention, a solution is 

d isclosed and described for such management functionalities for the video 

encoder/decoder. 

10 In accordance with the principles of the present invention and various 

embodiments incorporating those principles, management of virtual reference 

pictures (VRP) in video encoder/decoder is disclosed and described. Virtual 

reference pictures are created from already decoded pictures, and they are not 

required for display purposes. The integration of VRP in a video codec would 

15 involve one or more of the following elements for implementation: syntax support, 

a memory model for VRP, and a normative procedure of including VRP in the 

prediction loop. By way of illustration and not limitation, some potential 

applications of the proposed management methods include filtered reference 

prediction, reference warping, view interpolated prediction in multi-view v ideo 

20 coding (MVC) and other methods involving generated virtual references. 

Although the concept of adaptive reference generation has been 

previously proposed and weighted prediction as a special case of filtered 

reference picture has been adopted in MPEG-4 AVC standard, we know of no 

known prior art for managing generated virtual reference pictures. In previously 

25 proposed methods, the management of generated references can be handled by 

simply processing/filtering the encoded/decoded pictures in the process of 

compensation. In other words, a complete generated reference picture is not 

needed for those approaches. 

30 DETAILED DESCRIPTION 

In accordance with the principles of the present invention, management of 

virtual reference pictures in video encoder/decoder is disclosed and described, 

where virtual reference pictures can be utilized as reference for prediction but are 

2 
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not required for display purposes. Encoder and decoder diagram with virtual 

reference pictures are shown in Figure 1 and Figure 2 . Embodiments 

incorporating the principles of the present Invention may include one or subparts 

for VRP, each described separately as follows: 

I. Signaling of virtual reference pictures 

It is desirable to support a flexible way to signal generated reference 

pictures which subsequently can be used in the management of those pictures in 

terms of storage and references. In order to do so, in one embodiment of the 

10 invention, we propose to introduce the following syntaxes: 

• Signal at the sequence level whether VRP is enabled. This can be 

implemented by introducing a high-level syntax vrp_present_flag. 

• Signal at the picture level how many virtual references are present 

and the method to create them. More specifically, the use and the 

15 parameters required by generation of virtual reference pictures will 

be present in the syntax for each coded picture. For a possible 

H.264/MPEG-4 AVC based implementation, slice header syntaxes 

num_vrps could be introduced. Each VRP will be then assigned a 

vrp_id, which corresponds to the order VRP parameter syntaxes 

20 

25 

30 

appear in the slice header. The parameters for the generation of 

each VRP will depend on the exact method of generation. In the 

example of view synthesized prediction in MVC, camera 

parameters and depth information will be included. In the example 

of warped reference mn regular video coding, warping parameters 

(such as homograph matrix elements) will be signaled. A more 

concrete example in case of adaptive reference filtering is to_ signal 

FIR filter coefficients, where n2 coefficients will need to be 

quantized and transmitted if non-separable two-dimensional filters 

are to be applied. 

II. Memory management for virtual reference pictures 

Since the virtual reference pictures need to be generated and stored at 

both encoder and decoder sides, the associated storage memory needs to be 

3 
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accounted for. There are several ways of providing a memory management 

model for VRP's: 

1. Store generated virtual reference pictures in the decoded picture buffer. 

Because VRP's are only needed for the encoding/decoding of the current picture, 

5 dpb insertion and deletion processes will need to be properly defined. In one 

possible implementation, generated reference pictures will be inserted in the dpb 

before reference lists are constructed, and will be removed right after the 

encoding/decoding of the current frame is finished. 

When VRP's are stored in the dpb, they will need to be differentiated from 

10 non-virtual decoded pictures, there are several options how this can be done in 

an MPEG-4 AVC-based implementation: 

15 

• Store VRP's as short-term reference pictures and use unused 

frame_num/picture_order_count. 

• Store VRP's as long-term reference pictures and use unused 

longterm_id's in the long term memory. 

• Since a virtual reference picture is different from previously 

decoded pictures in nature, dedicated memory slots can be 

allocated in the dpb for the storage of VRP's. In that VRP memory, 

VRP's will be identified by their vrp_id , which is unique for each 

20 VRP. 

25 

2. Store virtually generated frames in a temporary generated picture buffer 

which is only valid during the encoding/decoding of the current frame. This buffer 

w ill be able to store all virtually generated pictures. VRP's will be identified by 

their vrp_id, which is unique for each VRP. 

Ill. Usage of virtually generated frames in prediction 

In order to allow virtually generated pictures to be referable for the 

prediction of the current picture, we need to allow a flexible way of including 

VRP's in the prediction process. In accordance with the principles of the present 

30 invention, we propose two embodiments for accomplishing this: 

1. Refer VRP's directly. In this method, referrence_ vrp_id syntax is used 

to signal which VRP is used in the prediction process. By doing this the 

4 
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conventional reference lists will stay untouched, and the syntax 

referrence_vrp_id is only present when VRP is involved in the prediction. 

2 . Refer VRP's through reference lists. In order to do that the default 

reference list making process will need to be modified to include VRP's if they are 

5 present and VRP-specific Reference Picture List Reordering (RPLR) commands 

may need to be defined to support construction of reference lists. Specifically, if 

VRP-dedicated slots are allocated in the dpb or temporary VRP buffer is used, a 

VRP-specific RPLR command will be introduced to place the virtual reference 

picture indicated by reference_vrp_id into the reference list under construction. 

10 A flowchart for the management of VRP's is shown in Figure 3. 

5 
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BENEFITS / ADVANTAGES / ADVANCEMENTS 

1. In a video CODEC environment (encoder, decoder, signal 

structure, data structure, and/or medium), management support is provided for 

5 generated pictures, where generated pictures are other than previously 

encoded/decoded pictures. 

2. The benefits/advantages/advancements identified in 1 , wherein 

reference pictures that have undergone a signal processing transformation are 

10 used. 

15 

20 

25 

30 

3. The benefits/advantages/advancements identified in 1, wherein 

filtered reference pictures are used. 

4. The benefits/advantages/advancements identified in 1, wherein the 

view interpolated reference pictures are used for multi-view video coding. 

5. The benefits/advantages/advancements identified in 1, wherein the 

existence of virtual reference pictures exists is signaled in a high-level syntax. 

6. The benefits/advantages/advancements identified in 1, wherein the 

methods and/or parameters for the generation of virtual reference pictures are 

signaled in picture-level syntaxes. 

7. The benefits/advantages/advancements identified in 2, wherein the 

warping parameters are signaled in picture-level syntaxes. 

8. The benefits/advantages/advancements identified in 3, wherein the 

filter coefficients are signaled In picture-level syntaxes. 

9. The benefits/advantages/advancements identified in 4, wherein the 

parameters for view interpolated pictures are signaled in picture-level syntaxes. 

6 
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10. The benefits/advantages/advancements identified in 1, wherein 

virtual reference pictures are stored in a decoded picture buffer. 

11 . The benefits/advantages/advancements identified in 10, wherein 

5 insertion and deletion operations are defined for virtual reference pictures. 

10 

15 

12. The benefits/advantages/advancements identified in 10, wherein 

virtual reference pictures are stored in the short-term memory. 

13. The benefits/advantages/advancements identified in 10, wherein 

virtual reference pictures are stored in the long-term memory. 

14. The benefits/advantages/advancements identified in 10, wherein 

virtual reference pictures are stored in a dedicated memory. 

15. The benefits/advantages/advancements identified in 1, wherein 

virtual reference pictures are stored in temporary picture buffer, which is not part 

of decoded picture buffer. 

20 16. The benefits/advantages/advancements identified in 1 , wherein 

virtual reference pictures are referred to directly by its index in the prediction 

process. 

17. The benefits/advantages/advancements identified in 1, wherein 

25 virtual reference pictures are referred to by reference index through reference 

lists. 

18. The benefits/advantages/advancements identified in 16 wherein 

default reference list construction includes virtual reference pictures if they are 

30 present. 

7 
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19. The benefits/advantages/advancements identified in 16 wherein 

reference picture list reordering commands are defined to include virtual 

reference pictures in the construction of reference lists. 

8 
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METHODS AND APPARATUS USING VIRTUAL REFERENCE PICTURES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of U.S. Provisional Application Serial No. 

5 60/830, 195, filed 11 July, 2006, which is incorporated by reference herein in its 

entirety. 

TECHNICAL FIELD 

The present principles relate generally to video encoding and decoding and, 

10 more particularly, to methods and apparatus using virtual reference pictures. 

BACKGROUND 
In existing video compression systems and standards such as the 

International Organization for Standardization/International Electrotechnical 

15 Commission (ISO/IEC) Moving Picture Experts Group-4 (MPEG-4) Part 10 

Advanced Video Coding (AVC) standard/International Telecommunication Union, 

Telecommunication Sector (ITU-T) H.264 recommendation (hereinafter the "MPEG-

4 AVC standard"), previously reconstructed/decoded pictures are used as 

references for future pictures, while motion estimation and compensation is 

20 employed in order to compensate for any motion activity between those pictures. In 

Multi-view Video Coding (MVC), reconstructed/decoded pictures from neighboring 

views can also be used as source of prediction, where disparity estimation and 

compensation is involved. 

There are cases where prediction can be enhanced if certain pr9cessing is 

25 applied to the decoded pictures such as, for example, weighted prediction in the 

MPEG-4 AVC standard and a prior art technique of adaptive reference generation. 

By processing decoded pictures, the quality of predictiori signals could be enhanced 

and therefore the coding efficiency can be improved. In the case of weighted 

prediction, the global illumination mismatch is addressed between the current picture 

30 and the decoded pictures. In the case of adaptive re,erence generation, different 

types of noises can be suppressed by adaptive reference generation in order to 

provide more related reference signals. 

1 
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SUMMARY 

These and other drawbacks and disadvantages of the prior art are addressed 

by the present principles, which are directed to methods and apparatus using virtual 

reference pictures. 

5 According to an aspect of the present principles, there is provided an 

apparatus. The apparatus includes an encoder for encoding at least one picture, 

using at least one virtual reference picture, to form a resultant bitstream. The at 

least one virtual reference picture is different than a previously decoded picture. 

According to another aspect of the present principles, there is provided a 

1 o method. The method includes encoding at least one picture, using at least one 

virtual reference picture, to form a resultant bitstream. The at least one virtual 

reference picture is different than a previously decoded picture. 

According to yet another aspect of the present principles, there is provided an 

apparatus. The apparatus includes a decoder for decoding at least one picture, 

15 using at least one virtual reference picture, from a bitstream. The at least one virtual 

reference picture is different than a previously decoded picture. 

According to a further aspect of the present principles, there is provided a 

method. The method includes decoding at least one picture, using at least one 

virtual reference picture, from a bitstream. The at least one virtual reference picture 

20 is different than a previously decoded picture_. . 

These and other aspects, f ea tu res and advantages of the present principles will 

become apparent from the_ following detailed description of exemplary embodiments, 

which is to be read in connection with the accompanying drawings. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

The present principles may be better understood in accordance with the 

following exemplary figures, in which: 

FIG. 1 is a block diagram for an exemplary video encoder supporting virtual 

reference pictures to which the present principles may be applied, in accordance 

30 with an embodiment of the present principles; 

FIG. 2 is a block diagram for an exemplary video decoder supporting virtual 

reference pictures to which the present principles may be applied, in accordance 

with an embodiment of the present principles; 

2 
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FIG. 3 is a flow diagram for an exemplary method for encoding video content 

using Virtual Reference Picture (VPR) management in a Decoded Picture Buffer 

(DPB), in accordance with an embodiment of the present principles; 

FIG. 4 is a flow diagram for an exemplary method for decoding video content 

5 using Virtual Reference Picture (VPR) management in a Decoded Picture Buffer 

(DPB ), in accordance with an embodiment of the present principles; 

10 

FIG. 5 is a flow diagram for an exemplary method for encoding video content 

using Virtual Reference Picture (VPR) management in local memory, in accordance 

with an embodiment of the present principles; and 

FIG. 6 is a flow diagram for an exemplary method for decoding video content 

using Virtual Reference Picture (VPR) management in _a Decoded Picture Buffer 

(DPB), in accordance with an embodiment of the present principles. 

DETAILED DESCRIPTION 

15 The present principles are directed to methods and apparatus using virtual 

reference pictures. 

The present description illustrates the present principles. It will thus be 

appreciated that those skilled in the art will be able to devise various arrangements 

that, although not explicitly described or shown herein, embody the present 

20 principles and are included within its spirit and scope. 

All examples and conditional language recited herein are intended for 

pedagogical purposes to aid the reader in understanding the present principles and 

the concepts contributed by the inventor(s) to furthering the art, and are to be 

construed as being without limitation to such specifically recited examples and 

25 conditions. 

Moreover, all statements herein reciting principles, aspects, and 

embodiments of the present principles, as well as specific examples thereof, are 

intended to encompass both structural and functional equivalents thereof. 

Additionally, it is intended that such equivalents include both currently known . 

30 equivalents as well as equivalents developed in the future, i.e., any elements 

developed that perform the same function, regardless of structure. 

Thus, for example, it will be appreciated by those skilled in the art that the 

block diagrams presented herein represent conceptual views of illustrative circuitry 
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embodying the present principles. Similarly, it will be appreciated that any flow 

charts, flow diagrams, state transition diagrams, pseudocode, and the like represent 

various processes which may be substantially represented in computer readable 

media and so executed by a computer or processor, whether or not such computer 

5 or processor is explicitly shown. 

The functions of the .various elements shown in the figures may be provided 

through the use of dedicated hardware as well as hardware capable of executing 

software in association with appropriate software. When provided by a processor, 

the functions may be provided by a single dedicated processor, by a single shared 

10 processor, or by a plurality of individual processors, some of which may be shared. 

Moreover, explicit use of the term "processor" or "controller" should not be construed 

to refer exclusively to hardware capable of executing software, and may implicitly 

include, without limitation, digital signal processor ("DSP") hardware, read-only 

memory ("ROM") for storing software, random access memory ("RAM"), and 

15 non-volatile storage. 

Other hardware, conventional and/or custom, may also be included. 

Similarly, any switches shown in the figures are conc~ptual only. Their function may 

be carried out through the operation of program logic, through dedicated logic, 

through the interaction of program control and dedicated logic, or even manually, the 

20 particular technique being selectable by the implementer as more specifi9ally 

understood from the context. 

In the claims hereof, any element expressed as a means for performing a 

specified function is intended to encompass any way of performing that function 

including, for example, a) a combination of circuit elements that performs that 

25 function orb) software in any form, including, therefore, firmware, microcode or the 

like, combined with appropriate circuitry for executing that software to perform the 

function. The present principles as defined by such claims reside in the fact that the 

functionalities provided by the various recited mean~ are combined and brought 

together in the manner which the claims call for. It is thus regarded that any means 

30 that can provide those functionalities are equivalent to those shown herein. 

Reference in the specification to "one embodiment" or "an embodiment" of the 

present principles means that a particular feature, structure, characteristic, and so 

forth described in connection with the embodiment is included in at least one 
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embodiment of the present principles. Thus, the appearances of the phrase "in one 

embodiment" or "in an embodiment" appearing in various places throughout the 

specification are not necessarily all referring to the same embodiment. 

As used herein, "high level syntax" refers to syntax present in the bitstream 

5 that resides hierarchically above the macroblock layer. For example, high level 

syntax. as used herein, ·may refer to, but is not limited to, syntax at the slice header 

level, Supplemen!al Enhancement Information (SEI) level, picture parameter set 

level, sequence parameter set level and NAL unit header level. 

Turning to FIG. 1, an exemplary video encoder supporting virtual reference 

lo pictures to which the present principles may be applied is indicated generally by the 

reference numeral 100. 

An input to the video encoder 100 is connected in signal communication with 

a non-inverting input of a combiner 110 and a .first input of a motion estimator (ME) 

180. The output of the combiner 110 is connected in signal communication with an 

15 input of a discrete cosine transformer 120. The output of the discrete cosine 

transformer 120 is connected in signal communication with an input of a quantizer 

130. An output of the quantizer 130 is connected in signal communication with an 

input of a variable length coder (VLC) 140 and an input of an inverse quantizer 150. 

An output of the variable length coder (LVC) 140 is available as an output of the 

20 encoder 100. 

An output of the inverse quantizer 150 is connected in signal communication 

with an input of an inverse discrete cosine transformer 155. An output of the inverse 

cosine transformer 155 is connected in signal communication with a first non

inverting input of a combiner 165. An output of the combiner 165 is connected in 

25 signal communication with an input of a loop filer 160. An output of the loop filer 160 

is connected in signal communication with an input of a decoded picture buffer 175. 

A first output of the decoded picture buffer 175 is connected in signal communication 

with an input of a virtual reference pictures buffer 170. 

An output of switch 195 is connected in signal communication with a second 

30 input of the motion estimator 180 and a second input of a motion compensator 190. 

An input of the switch 195 is connected in signal communication with a second 

output of the decoded picture buffer 175 or an output of the virtual reference pictures 

buffer 170. An output of the motion estimator 180 is connected in signal 
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communication with a first input of the motion compensator 190. An output of the 

motion compensator 190 is connected in signal communication with a second non

inverting input of the combiner 165 and an inverting input of the combiner 110. 

Turning to FIG. 2, an exemplary video decoder supporting virtual reference 

5 pictures to which the present principles may be applied is indicated generally by the 

reference numeral 200. 

The video decoder 200 includes a variable length decoder 210 for receiving a 

bitstream. A first output of the variable length decoder 210 is connected in signal 

communication with a first input of a motion compensator 260. A second output of 

1 O the variable length decoder 210 is connected in signal communication with an input 

of an inverse quantizer 220. An output of the invers.e quantizer 220 is connected in 

signal communication with an input of an inverse discrete cosine transformer 230. 

An output of the discrete cosine transformer is connected in signal communication 

with a first non-inverting input of a combiner 240. An output of the combiner 240 is 

15 connected in signal communication with an input of a loop filter 290. An output of 

the loop filter 290 is connected in signal communication with an input of a decoded 

picture buffer 250. A first output of the decoded picture buffer 250 is connected in 

signal communication.with an input of a virtual reference pictures buffer 255. A 

second output of the decoded picture buffer 250 is available as an output of the 

20 decoder 200. 

An output of a switch 265 is connected in signal communication with a second 

input of the motion compensator 260. An output of the motion compensator 260 is 

connected in signal communication with a second non-inverting input of the 

combiner 240. 

25 An input of the switch 265 is connected in signal communication with an 

30 

output of the virtual reference pictures buffer 255 or the second output of the 

decoded picture buffer 250. 

The decoded picture buffer 250 includes a long-term memory portion 250A 

and a short-term memory portion 250B. 

In accordance with the present principles, methods and apparatus are 

provided for the management of virtual reference pictures (VRP) in a video encoder 

and/or video decoder. In an embodiment, virtual reference pictures are created from 

already decoded pictures, and are not required for display purposes. In an 
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embodiment, virtual reference pictures can be utilized for prediction, but are not 

required for display purposes. In an embodiment, the use of VRP in a video encoder 

and/or decoder involves one or more of the following elem!;3nts for implementation: 

syntax support; a storage/memory model for VRP; and a normative procedure of 

5 including VRP in the prediction loop. 

By way of illustration and not limitation, some potential applications of the 

proposed management methods and apparatus include filtered reference prediction, 

reference warping, view interpolated prediction in Multi-view Video Coding (MVC) 

and other methods involving generated virtual references. Depending on the type of 

to processing applied on decoded pictures, it might be impossible or inconvenient to 

obtain a processed reference signal on a local basis. Infinite Impulse Response 

(IIR) filtering and picture warping are two such examples, where it is better to apply 

the processing on a frame basis instead of on a block basis. Another example is 

view synthesis prediction. In multi-view video coding, the redundancy between 

15 adjacent camera views can be exploited through view synthesis. A view synthesized 

picture can be created by warping and blending neighboring view pictures using 

camera parameters and/or depth information. The synthesized picture can be used 

as a reference picture for the prediction of the current view picture, which could, 

provide better prediction sources comparing to disparity compensated prediction. It 

20 should be noted that the concept of virtual reference pictures (VRP) can also be 

applied to scenarios where the processing can be done locally such as, for example, 

in the cases of sample weighting or Finite Impulse Response (FIR) filtering. 

It is to be appreciated that while the concept of adaptive reference generation 

has been previously proposed and weighted prediction as a special case of filtered 

25 reference picture has been adopted in the MPEG-4 AVC standard, no known prior 

art exists for managing generated virtual reference picture_s. In previously proposed 

methods. the management of generated references can be handled by simply 

processing/filtering the encoded/decoded pictures in the process of compensation. 

In other words, a complete generated reference picture is not needed for previous 

30 approaches. There is no prior art in how to manage fully generated reference 

pictures. 

Embodiments incorporating the present principles may include one or more of 

the following aspects, further described in detail herein below: signaling of virtual 
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reference pictures; memory management for virtual reference pictures; and usage of 

virtually generated frames in prediction 

Signaling of virtual reference pictures 

It is desirable to support a flexible way to signal generated reference pictures 

which subsequently can be used in the management of those pictures in terms of 

storage and references. In order to do so, in one embodiment, we propose the 

following syntaxes. 

In the embodiment, we signal at the sequence level whether VRP is enabled. 

10 This can be implemented, e.g., by introducing a high-level syntax vrp_present_flag. 

In the embodiment, we signal at the picture level how many virtual references 

are present and the method to create them. f=or example, in one implementation of 

the embodiment, the use and the parameters required by generation of virtual 

reference pictures will be present in the syntax for each coded picture. For a 

15 possible MPEG-4 AVC standard based implementation, slice header syntaxes 

num_vrps could be introduced. Each virtual reference picture will be then assigned 

a vrp_id, which corresponds to the order in which virtual reference picture parameter 

syntaxes appear in the slice header. The parameters for the generation of each 

virtual reference picture will depend on the exact method of generation. In the 

20 example of view synthesized prediction in Multi-view Video Coding, camera 

parameters and depth information may be included. In the example of a warped 

reference in regular video coding, warping parameters (such as, for example, 

homograph matrix elements) may be signaled. A more concrete example in the 

case of adaptive reference filtering is to signal FIR filter coefficients, where n2 

25 coefficients will need to be quantized and transmitted if non-separable two

dimensional filters are to be applied. 

Memory management for virtual reference pictures 

Since the virtual reference pictures need to be generated and stored at both 

30 the encoder and decoder, the associated storage memory should be considered. 

There are several approaches to providing a memory management model for virtual 

reference pictures: {1) in a first approach, store generated virtual reference pictures 

in the decoded picture buffer, and (2) in a second approach, store virtually generated 
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frames in a temporary generated picture buffer which is only valid during the 

encoding/decoding of the current frame. 

With respect to providing a memory management model in accordance with 

the first approach mentioned above. since virtual reference pictures are only needed 

5 for the encoding/decoding of the current picture, decoded picture buffer insertion and 

deletion processes should be properly defined. In one possible implementation, 

generated reference pictures will be inserted in the decoded picture buffer before 

reference lists are constructed, and will be removed right after the 

encoding/decoding of the current frame is finished. 

IO When virtual reference pictures are stored in the decoded picture buffer, they 

will need to be differentiated from non-virtual decoded pictures, there are several 

options how this can be done in an MPEG-4 AVG-based implementation. Some 

exemplary options for differentiating virtual reference pictures stored in the decoded 

picture buffer from non-virtual reference pictures including, for example: (1) store 

15 virtual reference pictures as short-term reference pictures and use unused 

frame_num/picture_order_count; (2) store virtual reference pictures as long-term 

reference pictures and use unused longterm_id's in the long term memory; and (3) 

since a virtual reference picture is different from previously decoded pictures in 

nature, dedicated memory slots can be allocated in the decoded picture buffer for 

20 the storage of virtual reference pictures. In that VRP memory, virtual reference 

pictures will be identified by their vrp_id, which is unique for each virtual reference 

picture. 

With respect to providing a memory management model in accordance with 

the second approach mentioned above, by sore virtually generated frames in a 

25 temporary generated picture buffer which is only valid during the encoding/decoding 

of the current frame, this temporary generated picture buffer will be able to store all 

virtually generated pictures. Virtual reference pictures will be identified by their 

vrp_id, which is unique for each virtual reference picture. 

30 Usage of virtually generated frames in prediction 

In order to allow virtually generated pictures to be referable for the prediction 

of the current picture, we need to allow a flexible way of including virtual reference 

pictures in the prediction process. In accordance with the present principles, two 
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exemplary embodiments are proposed for accomplishing this, although it is to be 

appreciated that given the teachings of the present principles provided herein, one of 

ordinary skill in this and related arts will contemplate these and other ways to include 

virtual reference pictures in the prediction process, while maintaining the scope of 

5 the present principles. 

In one embodiment for including virtual reference pictures in the prediction 

process, we refer virtual reference pictures directly. In this method, 

reference_vrp_ id syntax is used to signal which virtual reference picture is used in 

the prediction process. By doing this, the conventional reference lists will stay 

10 untouched, and the syntax reference_vrp_id is only present when VRP is involved in 

the prediction. 

In another embodiment for including virtual reference pictures in the 

prediction process, we refer virtual reference pictures through reference lists. 

Accordingly, the default reference list marking process may be modified to include 

15 virtual reference pictures if they are present, and we can use general RPLR 

commands to support construction of reference lists or VRP-specific Reference 

Picture List Reordering (RPLR) commands can be defined to support construction of 

reference lists. Specifically, if VRP-dedicated slots are allocated in the decoded 

picture buffer or a temporary VRP buffer is used, a VRP-specific RPLR command 

20 will be introduced to place the virtual reference picture indicated by reference_vrp_id 

into the reference list under construction. Moreover, we can introduce additional 

syntax elements in the slice header that will signal for each reference index whether 

it refers to a Virtual Reference Picture or not. If it does, then we can signal the same 

using the associated reference_vrp_id. In this method, we do not need to introduce 

25 a new VRP-specific RPLR command. because a general RPLR command can be 

used to allow a different reference index to refer to the same decoded picture in the 

Decoded Picture Buffer. Then, through the reference_vrp_id, we can signal if this 

reference picture is an original decoded reference picture or if it is a virtual reference 

picture generated from the decoded reference picture. 

30 Turning to FIG. 3, an exemplary method for encoding video content using 

Virtual Reference Picture (VPR) management in a Decoded Picture Buffer (DPB) is 

indicated generally by the reference numeral 300. The method 300 includes a start 

block 305 that passes control to a function block 310. The function block 310 sets 
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vrp_present_flag equal to zero, and passes control to a decision block 315. The 

decision block 315 determines whether or not VRP is enabled. If so, then control is 

passed to a function block 320. Otherwise, control is passed to a function block 370. 

The fu.nction block 320 sets vrp_present_flag equal to one, and passes 

5 control to a function block 325. The function block 325 sets num_ vrps and VRP 

parameter syntaxes, and passes control to a function block 330. The function block 

330 performs VRP generation to generate one or more VRPs (hereinafter "VRP"), 

and passes control to a function block 335. The function block 335 inserts the VRP 

in the decoded picture buffer (DPS), sets frame_num/Picture Order Count or 

10 long_term_frame_idx or vrp_id, and passes control to a function block 340. The 

function block 340 includes the VRP in reference list construction, and passes 

control to a function block 345. The function block 345 includes the VRP in 

reference list reordering, and passes control to a function block 350. The function 

block 350 writes high-level syntaxes into the bitstream, and passes.control to a 

15 function block 355. The function block 355 encodes the current picture, refers to the 

VRP by ref _idx if the V~P is present, and passes control to a function block 360. 

The function block 360 removes the VRP from the DPS, and passes control to a 

function block 365. The function block 365 writes the low-level syntaxes into the 

bitstream, and passes control to an end block 399. 

20 The function block 370 performs reference list construction with the VRP, and 

passes control to the function block 350. 

Turning to FIG. 4, an exemplary method for decoding video content using 

Virtual Reference Picture (VPR) management in a Decoded Picture Buffer (DPB) is 

indicated generally by the reference numeral 400. The method 400 includes a start 

25 block 405 that passes control tp a function block 410. The function block 41 O reads 

high-level syntaxes from the bitstream including, e.g., vrp_present_flag, num_vrps, 

and other VRP parameter syntaxes, and passes control to a decision block 415. 

The decision block 415 determines whether or not vrp_present_flag is equal to one. 

If so, then control is passed to a function block 420. Otherwise. control is passed to 

30 a function block 460. 

The function block 420 decodes the VRP parameters, and passes control to a 

function block 425. The function block 425 performs VRP generation to generate 

one or more VRPs (hereinafter -"VRP). and passes control to a function block 430. 
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The function block 430 inserts the VRP into the DPB, sets frame_num/Picture Order 

Count or long_term_frame_idx or vrp_id, and passes control to a function block 435. 

The function block 435 includes the VRP in the default reference list construction, 

and passes control to a function block 440. The function block 440 includes the 

5 VRP in reference list reordering, and passes control to a function block 445. The 

function block 445 reads the low-level syntaxes from the bitstream, and passes 

control to a function block 450. The function block 450 decodes the current picture, 

refers to the VRP by ref _idx if the VRP is present, and passes control to a function 

block 455. The function block 455 removes the VRP from the DPB, and passes 

IO control to an end block 499. 

The function block 460 performs reference list construction with the VRP, and 

passes control to the function block 445. 

Turning to FIG. 5, an exemplary method for encoding video content using 

Virtual Reference Picture (VPR) management in local memory is indicated generally 

15 by the reference numeral 500. The method 500 includes a start block 505 that 

passes control to a function block 510. The function block 510 sets vrp_present_flag 

equal to zero, and passes control to a decision block 515. The decision block 515 

determines whether or not VRP is enabled. If so, then control is passed to a 

function block 520. Otherwise, control is passed to a function block 540. 

20 The function block 520 sets vrp_present_flag equal to one, and passes 

control to a function block 525. The function block 525 sets num_ vrps and VRP 

parameter syntaxes, and passes control to a function block 530. The function block 

530 performs VRP generation to generate one or more VRPs (hereinafter "VRP"), 

and passes control to a function block 535. The function plock 535 stores the VRP 

25 in local memory, sets vrp_id, and passes control to a function block 540. The 

function block 540 performs reference list construction with the VRP, and passes 

control to a function block 545. The function block 545 writes high-level syntaxes 

into the bitstream, and passes control to a function block 550. The function block 

550 encodes the current picture, refers to the VRP by vrp_id if the VRP is present, 

30 and passes control to a function block 555. The function block 555 releases the 

memory allocated for the VRP, and passes control to a function block 560. The 

function block 560 writes low-level syntaxes Into the bitstream, and passes control to 

an end block 599. 
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Turning to FIG. 6, an exemplary method for decoding video content using 

Virtual Reference Picture (VPR) management in a Decoded Picture Buffer (OPB) is 

indicated generally by the reference numeral 60'0. The method 600 includes a start 

block 605 that passes control to a function block 610. The function block 610 reads 

5 high-level syntaxes from the bitstream including, e.g., vrp_present_flag, num_vrps, 

and other VRP parameter syntaxes, and passes control to a decision block 620. 

The decision block 620 determines whether or not vrp_present_flag is equal to one. 

If so, then control is passed to a function block 625. Otherwise, control is passed to 

a function block 645. 

IO The function block 625 decodes the VRP parameters, and passes control to a 

function block 630. The function block 630 performs VRP generation to generate 

one or more VRPs (hereinafter "VRP), and passes control to a function block 640. 

The function block 640 stores the VRP in the local memory, sets vrp_id, and passes 

control to a function ·block 645. The function block 645 performs reference list 

15 construction without the VRP, and passes control to a function block 650. The 

function block 650 reads the low-level syntaxes from the bitstream, and passes 

control to a function block 660. The function block 660 decodes the current picture, 

refers to the VRP by vrp_id if the VRP is present, and passes control to a function 

block 665. The function block 665 releases the memory allocated for the VRP. and 

20 passes control to a function block 670. The function block 670 removes the VRP 

from the DPB, and passes control to an end block 699. 

A description will now be given of some of the many attendant 

advantages/features of the present invention, some of which have been mentioned 

above. For example, one advantage/feature is an apparatus that includes an 

25 encoder for encoding at least one picture, using at least one virtual reference 

picture, to form a resultant bitstream. The at least one virtual reference picture is 

different than a previously decoded picture. 

Another advantage/feature is the apparatus having the encoder as described 

above, wherein the at least one picture corresponds to at least one of at least two 

30 views of multi-view video content. 

Yet another advantage/feature is the apparatus having the encoder as 

described above, wherein the at least one virtual reference picture is formed from at 

least one reference picture that has undergone.a signal processing transformation. 
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Moreover, another advantage/feature is the apparatus having the encoder 

wherein the at least one virtual reference picture is formed from at least one 

reference picture that has undergone a signal processing transformation as 

described above, wherein the encoder signals warping parameters of the signal 

5 processing transformation in at least one high level syntax included in the resultant 

bitstream. 

Further, another advantage/feature is the apparatus having the encoder as 

described above, wherein the at least one virtual reference picture is formed from at 

least one filtered reference picture. 

10 Also, another advantage/feature is the apparatus having the encoder wherein 

tt"!e at least one virtual reference picture is formed from at least one filtered reference 

picture as described above, wherein the encoder signals filter coefficients used to 

filter the at least one filtered reference picture in at least one high level syntax 

included in the resultant bitstream. 

15 Additionally, another advantage/feature is the apparatus having the encoder 

as described above, wherein the at least one picture corresponds to multi-view video 

content, and the at least one virtual reference picture is formed using at least one 

view interpolated picture. 

Moreover, another advantage/feature is the apparatus having the encoder 

20 wherein the at least one picture corresponds to multi-view video content as 

described above, wherein the encoder signals parameters for the at least one view 

interpolated picture in at least one high level syntax element included in the resultant 

bitstream. 

Further, another advantage/feature is the apparatus having the encoder as 

25 described above, wherein the encoder signals an existence of the at least one virtual 

reference picture in the resultant bitstream. 

Also, another advantage/feature is the apparatus having the encoder as 

described above, wherein the encoder signals an existence of the at least one virtual 

reference picture in a high-level syntax in the resultant bitstream. 

30 Additionally, another advantage/feature is the apparatus having the encoder 

as described above, wherein at least one of a method and a parameter for creating 

the at least one virtual reference picture is signaled in at least one high level syntax 

element included in the resultant bitstream. 
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Moreover, another advantage/feature is the apparatus having the encoder as 

described above, wherein the at least one virtual reference picture is stored in a 

decoded picture buffer. 

Further, another advantage/feature is the apparatus having the encoder 

5 wherein the at least one virtual reference picture is stored in a decoded picture 

buffer as described above, wherein the encoder utilizes pre-specified insertion and 

deletion operations for the at least one virtual reference picture with respect to the 

decoded picture buffer. 

Also, another advantage/feature is the apparatus having the encoder wherein 

1 O the at least one virtual reference picture is stored in a decoded picture buffer as 

described above, wherein the at least one virtual reference picture is stored in a 

short-term memory portion of the decoded picture buffer. 

Additionally, another advantage/feature is the apparatus having the encoder 

wherein the at least one virtual reference picture is stored in a decoded picture 

15 buffer as described above, wherein the at least one virtual reference picture is stored 

in a long-term memory portion of the decoded picture buffer. 

Moreover, another advantage/feature is the apparatus having the encoder as 

described above, wherein the at least one virtual reference picture is stored in a 

dedicated memory for virtual reference pictures. 

20 Further, another advantage/feature is the apparatus having the encoder as 

described above, wherein the at least one virtual -reference picture is stored in a 

temporary picture buffer separate from a decoded picture buffer. 

Also, another advantage/feature is the apparatus having the encoder as 

described above, wherein the encoder directly refers to the at least one virtual 

25 reference picture in a prediction process for the at least one picture, using an index 

of the at least one virtual reference picture. 

Additionally, another advantage/feature is the apparatus having the encoder, 

wherein the encoder directly refers to the at least one virtual reference picture in a 

prediction process for the at least one picture as.described above, wherei_n a default 

30 reference list construction process is performed to include the at least one virtual 

reference picture. 

Moreover, another advantage/feature is the apparatus having the encoder 

wherein a default reference list construction process is performed to include the at 
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least one virtual reference picture as described above. wherein at least one 

reference picture list reordering command is defined to include the at least one 

virtual reference picture in the default reference list construction. 

Further, another advantage/feature is the apparatus having the encoder 

s wherein a default reference list construction process is performed to include the at 

least one virtual reference picture as described above, wherein a pre-specified 

reference list reordering command is combined with a high level syntax to include 

the at least one virtual reference picture in the default reference list construction. 

Also, another advantage/feature is the apparatus having the encoder as 

1 o described above, wherein each of the at least one virtual reference picture is 

respectively referred to by a reference picture index corresponding to a reference 

picture list. 

Another advantage/feature is an apparatus having a decoder for decoding at 

least one picture, using at least one virtual reference picture, from a bitstream. The 

15 at least one virtual reference picture is different than a previously decoded picture. 

Yet another advantage/feature is the apparatus having the decoder as 

described above, wherein the at least one picture corresponds to at least one of at 

least two views of multi-view video content. 

Moreover, another advantage/feature is the apparatus having the decoder as 

20 described above, wherein the at least one virtual reference picture is formed from at 

least one reference picture that has undergone a signal processing transformation. 

Moreover, another advantage/feature is the apparatus having the decoder 

wherein the at least one virtual reference picture is formed from at least one 

reference picture that has undergone a signal processing transformation as 

25 described above, wherein the decoder determines warping parameters of the signal 

processing transformation from at least one high level syntax included in the 

bitstream. 

Further, another advantage/feature is the apparatus having the decoder 

wherein the at least one virtual reference picture is formed from at least one 

30 reference picture that has undergone a signal processing transformation as 

described above, wherein the at least one virtual reference picture is formed from at 

least one filtered reference picture. 
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Also, another advantage/feature is the apparatus having the decoder wherein 

the at least one virtual reference picture is formed from at least one filtered reference 

picture as described above, wherein the decoder determines filter coefficients used 

to filter the at least one filtered reference picture from at least one high level syntax 

5 included in the bitstream. 

Additionally, another advantage/feature is the apparatus having the decoder 

as described above, wherein the at least one picture corresponds to multi-view video 

content, and the at least one virtual reference picture is formed using at least one 

view interpolated picture. 

IO Moreover, another advantage/feature is the apparatus having the decoder 

wherein the at least one picture corresponds to multi-view video content as 

described above, wherein the decoder determines parameters for the at least one 

view interpolated picture from at least one high level syntax element included in the 

resultant bitstream. 

15 Further, another advantage/feature is the apparatus having the decoder as 

described above, wherein the decoder determines an existence of the at least one 

virtual reference picture in the bitstream .. 

Also, another advantage/feature is the apparatus having the decoder as 

described above, wherein the decoder determines an existence of the at least one 

20 virtual reference picture from a high-level syntax in the bitstream. 

25 

Additionally, another advantage/feature is the apparatus having the decoder 

as described above, wherein at least one of a method and a parameter for creating 

the at least one virtual reference picture is determined from at least one t)igh level 

syntax element included in the bitstream. 

Moreover, another advantage/feature is the apparatus having the decoder as 

described above, wherein the at least one virtual reference picture is stored in a 

decoded picture buffer. 

Further, another advantage/feature is the apparatus having the decoder 

wherein the at least one virtual reference picture is stored In a decoded picture 

30 buffer as described above, wherein the decoder utilizes pre-specified insertion and 

deletion operations for the at least one virtual reference picture with respect to the 

decoded picture buffer. 
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Also, another advantage/feature is the apparatus having the decoder wherein 

the at least one virtual reference picture is stored in a decoded picture buffer as 

described above, wherein the at least one virtual reference picture is stored in a 

short-term memory portion of the decoded picture buffer. 

Additionally, another advantage/feature is the apparatus having the decoder 

wherein the at least one virtual reference picture is stored in a decoded picture 

buffer as described above, wherein the,at least one virtual reference picture is stored 

in a long-term memory portion of the decoded picture buffer. 

Moreover, another advantage/feature is the apparatus having the decoder as 

1 o described above, wherein the at least one virtual reference picture is stored in a 

dedicated memory for virtual reference pictures. 

Further, another advantage/feature is the apparatus having the decoder as 

described above, wherein the at least one virtual reference picture is stored in a 

temporary picture buffer separate from a decoded picture buffer. 

15 Also, another advantage/feature is the apparatus having the decoder as 

described above, wherein the decoder directly refers to the at least one virtual 

reference picture in a prediction process for the at least one picture, using an index 

of the at least one virtual reference picture. 

Additionally, another advantage/feature is the apparatus having the decoder 

20 wherein the decoder directly refers to the at least one virtual reference picture in a 

prediction process for the at least one picture as described above, wherein a default 

reference list construction process is performed to include the at least one virtual 

reference picture. 

Moreover, another advantage/feature is the apparat~s having the decoder 

25 wherein a default reference list construction process is performed to include the at 

. least one virtual reference picture as described above, wherein at least one 

reference picture list reordering command is defined to include the at least one 

virtual reference picture in the default reference list construction. 

Further, another advantage/feature is the apparatus having the decoder as . 
30 described above, wherein each of the at least one virtual reference picture is 

respectively ref erred to by a reference picture index corresponding to a reference 

picture list. 
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These and other features and advantages of ttie present principles may be 

readily ascertained by one of ordinary skill in the pertinent art based on the 

teachings herein. It is to be understood that the teachings of the present principles 

may be implemented in various forms of hardware, software, firmware, special 

5 purpose processors, or combinations thereof. 

Most preferably, the teachings of the present principles are implemented as a 

combination of hardware and software. Moreover, the software may be 

implemented as an application program tangibly embodied on a program storage 

unit. The application program may be uploaded to, and executed by, a machine 

10 comprising any suitable architecture. Preferably, the machine is implemented on a 

computer platform having hardware such as one or more central processing units 

("CPU"), a random access memory ("RAM"), and input/output ("1/0") interfaces. The 

computer platform may also include an operating system and microinstruction code. 

The various processes and functions described herein may be either part of the 

15 microinstruction code or part of the application program. or any combination thereof, 

which may be executed by a CPU. In addition, various other peripheral units may be 

connected to the computer platform such as an additional data storage unit and a 

printing unit. 

It is to be further understood that, because some of the constituent system 

20 components and methods depicted in the ·accompanying drawings are preferably 

implemented in software, the actual connections between the system components or 

the process function blocks may differ depending upon the manner in which the 

present principles are programmed. Given the teachings herein, one of ordinary skill 

in the pertinent art will be able to contemplate these and similar implementations or 

25 configurations of the present principles. 

Although the illustrative embodiments have been described herein with 

reference to the accompanying drawings, it is to be understood that the present 

principles is not limited to those precise embodiments, and that various changes and 

modifications may be effected therein by one of ordinary skill in the pertinent art 

30 without departing from the scope or spirit of the present principles. All such changes 

and modifications are intended to be included within the scope of the present 

principles as set forth in the appended claims. 
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CLAIMS: 

1. An apparatus, comprising: 

an encoder (100) for encoding at least one picture, using at least one virtual 

reference picture, to form a resultant bitstream, wherein the at least one virtual 

reference picture is different than a previously decoded picture. 

2. The apparatus of claim 1, wherein the at least one picture corresponds 

1 O to at least one of at least two views of multi-view video content. 

15 

20 

3. The apparatus of claim 1, wherein the at least one virtual reference 

picture is formed from at least one reference picture that has undergone a signal 

processing transformation. 

4. The apparatus of claim 3, wherein said encoder (100) signals warping 

parameters of the signal processing transformation in at least one high level syntax 

included in the resultant bitstream. 

5. The apparatus of claim 1, wherein the at least one virtual reference 

picture is formed from at least one filtered reference picture. 

6. The apparatus of claim 5, wherein said encoder (100) signals filter 

coefficients used to filter the at least one filtered reference picture in at least one 

25 high level syntax included in the resultant bitstream. 

30 

7. The apparatus of claim 1, wherein the at least one picture corresponds 

to multi-view video content, and the at least one virtual reference picture is formed 

using at least one view interpolated picture. 

8. The apparatus of claim 7, wherein said encoder (100) signals 

parameters for the at least one view interpolated picture in at least one high level 

syntax element included in the resultant bitstream. 
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9. The apparatus of claim 1, wherein said encoder (100) signals an 

existence of the at least one virtual reference picture in the resultant bitstream. 

5 10. The apparatus of claim 1, wherein said encoder (100) signals an 

existence of the at least one virtual reference picture in a high-level syntax in the 

resultant bitstream. 

11. The apparatus of claim 1, wherein at least one of a method and a 

1 O parameter for creating the at least one virtual reference picture is signaled in at least 

one high level syntax element included in the resultant bitstream. 

15 

12. The apparatus of claim 1, wherein the at least one virtual reference 

picture is stored in a decoded picture buffer. 

13. The apparatus of claim 12, wherein said encoder (100) utilizes pre-

specified insertion and deletion operations for the at least one virtual reference 

picture with respect to the decoded picture buffer. 

20 14. The apparatus of claim 12, wherein the at least one virtual reference 

picture is stored in a short-term memory portion of the decoded picture buffer. 

15. The apparatus of claim 12, wherein the at least one virtual reference 

picture is stored in a long-term memory portion of the decoded picture buffer. 

25 

16. The apparatus of claim 1, wherein the at least one virtual reference 

picture is stored in a dedicated memory for virtu.al reference pictures . 

. 17. The apparatus of claim 1, wherein the at least one virtual reference 

30 picture is stored in a temporary picture buffer separate from a decoded picture 

buffer. 
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18. The apparatus of claim 1, wherein said encoder (100) directly refers to 

the at least one virtual reference picture in a prediction process for the at least one 

picture. using an index of the at least one virtual reference picture. 

19. The apparatus of claim 18, wherein a default reference list construction 

process is performed to include the at least one virtual reference picture. 

20. The apparatus of claim 19. wherein at least one reference picture list 

reordering command is defined to include the at least one virtual reference picture in 

10 the default reference list construction. 

15 

20 

25 

21 . The apparatus of claim 19, wherein a pre-specified reference list 

reordering command is combined with a high level syntax to include the at least one 

virtual reference picture in the default reference list construction. 

22. The apparatus of claim 1, wherein each of the at least one virtual 

reference picture is respectively referred to by a reference picture index 

corresponding to a reference picture list. 

23. A method, comprising: 

encoding at least one picture, using at least one virtual reference picture, to 

form a resultant bitstream, wherein the at least one virtual reference picture is 

different than a previously decoded picture (300, 500}. 

24. The method of claim 23, wherein the at least one picture corresponds 

to at least one of at least two views of multi-view video content (330, 530). 

25. The method of claim 23, wherein the at least one virtual reference 

picture is formed from at least one reference picture that has undergone a signal 

30 processing transformation (330, 530). 
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26. The method of claim 25, wherein said encoding step comprises 

signaling warping parameters of the signal processing transformation in at least one 

high level syntax included in the resultant bitstream (325,525). 

5 27. The method of claim 23, wherein the at least one virtual reference 

picture is formed from at least one filtered reference picture (330, 530). 

28. The method of claim 27, wherein said encoding step comprises 

signaling filter coefficients used to filter the at least one filtered reference picture in at 

1 o least one high level syntax included in the resultant bitstream (325, 525). 

15 

29. The method of claim 23, wherein the at least one picture corresponds 

to multi-view video content, and the at least one virtual reference picture is formed 

using at least one view interpolated picture (330, 530). 

30. The method of claim 29, wherein said encoding step comprises 

signaling parameters for the at least one view interpolated picture in at least one 

high level syntax element included in the resultant bitstream (325, 525). 

20 31. The method of claim 23, wherein said encoding step comprises 

signaling an existence of the at least one virtual reference picture in the resultant 

bitstream (320, 520). 

32. The method of claim 23, wherein said encoding step comprises 

25 signaling an existence of the at least one virtual reference picture in a high-level 

syntax in the resultant bitstream (320, 520). 

33. The method of claim 23, wherein said encoding step comprises 

signaling at least one of a method and a parameter for creating the at least one 

30 virtual reference picture in at least one high level syntax element included in the 

resultant bitstream (325, 525). 
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34. The method of claim 23, further comprising storing the at least one 

virtual reference picture in a decoded picture buffer (335). 

35. The method of claim 34, further comprising utilizing pre-specified 

5 insertion and deletion operations for the at least one virtual reference picture with 

respect to the decoded picture buffer. 

36. The method of claim 34, further comprising storing the at least one 

virtual. reference picture in a short-term memory portion of the decoded picture 

IO buffer. 

37. The method of claim 34, further comprising storing the at least one 

virtual reference picture in a long-term memory portion of the decoded picture buffer. 

15 38. The method of claim 23, further comprising storing the at least one 

virtual reference picture in a dedicated memory for virtual reference pictures (535). 

39. The method of claim 23, further comprising storing the at least one 

virtual reference picture in a temporary picture buffer separate from a decoded 

20 picture buffer (535). 

25 

40. The method of claim 23, wherein said encoding step directly refers to 

the at least one virtual reference picture in a prediction process for the at least one 

picture, using an index of the at least one virtual reference picture (355, 550). 

41 . The method of claim 40, further comprising performing a default 

reference list construction process that includes the at least one virtual reference 

picture (340). 

30 42. The method of claim 41, further comprising defining at least one 

reference picture list reordering command to include the at least one virtual 

reference picture in the default reference list construction process (345). 
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43. The method of claim 41, wherein said step of performing the default 

reference list construction process comprises combining a pre-specified reference 

list reordering command with a high level syntax to include the at least one virtual 

reference picture in the default reference list construction. 

44. The method of claim 23, wherein each of the at least one virtual 

reference picture is respectively referred to by a reference picture index 

corresponding to a reference picture list (355). 

45. An apparatus, comprising: 

a decoder (200) for decoding at least one picture, using at least one virtual 

reference picture, fro,:n a bitstream, wherein the at least one virtual reference picture 

is different than a previously decoded picture. 

15 46. The apparatus of claim 45, wherein the at least one picture 

corresponds to at least one of at least two views of multi-view video content. 

. 47. The apparatus of claim 45, wherein the at least one virtual reference 

picture is formed from at least one reference picture that has undergone a signal 

20 processing transformation. 

25 

48. The apparatus of claim 47, wherein said decoder (200) determines 

warping parameters of the signal processing transformation from at least one high 

level syntax included in the bitstream. 

49. The apparatus of claim 45, wherein the at least one virtual reference 

picture is formed from at least one filtered reference picture. 

50. The apparatus of claim 49, wherein said decoder (200) determines 

30 filter coefficients used to filter the at least one filtered reference picture from at least 

one high level syntax included in the bitstream. 
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51. The apparatus of claim 45, wherein the at least one picture 

corresponds to multi-view video content, and the at least one virtual reference 

picture is formed using at least one view interpolated picture. 

5 52. The apparatus of claim 51, wherein said decoder (200) determines 

parameters for the at least one view interpolated picture from at least one high level 

syntax element included in the resultant bitstream. 

53. The apparatus of ciaim 45, wherein said decoder (200) determines an 

1 o existence of the at least one virtual reference picture in the bitstream. 

15 

54. The apparatus of claim 45, wherein said decoder (200) determines an 

existence of the at least one virtual reference picture from a high-level syntax in the 

bitstream. 

55. The apparatus of claim 45, wherein at least one of a method and a 

parameter for creating the at least one virtual reference picture is determined from at 

least one high level syntax element included in the bitstream. 

20 56. The apparatus of claim 45, wherein the at least one virtual reference 

picture is stored in a decoded picture buffer. 

57. The apparatus of claim 56, wherein said decoder (200) utilizes pre-

specified insertion and deletion operations for the at least one virtual reference 

25 picture with respect to the decoded picture buffer. 

58. The apparatus of claim 56, wherein the at least one virtual reference 

picture is stored in a short-term memory portion of the decoded picture buffer. 

30 59. The apparatus of claim 56, wherein the at least one virtual reference 

picture is stored in a long-term memory portion of the decoded picture buffer. 
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60. The apparatus of claim 45, wherein the at least one virtual reference 

picture is stored in a dedicated memory for virtual reference pictures. 

61. The apparatus of claim 45, wherein the at least one virtual reference 

5 picture is stored in a temporary picture buffer separate from a decoded picture 

buffer. 

62. The apparatus of claim 45, wherein said decoder (200) directly refers 

to the at least one virtual reference picture in a prediction process for the at least 

10 one picture, using an index of the at least one virtual reference picture. 

63. The apparatus of claim 62, wherein a default reference list construction 

process is performed to include the at least one virtual reference picture. 

15 64. The apparatus of claim 63, wherein at least one reference picture list 

reordering command is defined to include the at least one virtual reference picture in 

the default reference list construction. 

65. The apparatus of claim 45, wherein each of the at least one virtual 

20 reference picture is respectively referred to by a reference picture index 

corresponding to a reference picture list. 

66. A method, comprising: 

decoding at least one picture, using at least one virtual reference picture, from 

25 a bitstream, wherein the at least one virtual reference picture is different than a· 

previously decoded picture (400,600). 

30 

67. The method of claim 66, wherein the at least one picture corresponds 

to at least one of at least two views of multi-view video content (425, 630). 

68. The method of claim 66, wherein the at least one virtual reference 

picture is formed from at least one reference picture that has undergone a signal 

processing transformation (425, 630). 
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69. The method of claim 68, wherein said decoding step comprises 

determining warping parameters of the signal processing transformation from at 

least one high level syntax included in the bitstream (420, 625). 

70. The method of claim 66, wherein the at least one virtual reference 

picture is formed from at least one filtered reference picture (425,630). 

71. The method of claim 70, wherein said decoding step comprises 

10 determining filter coefficients used to filter the at least one filtered reference picture 

from at least one high level syntax included in the bitstream (420,625). 

72. The method of claim 66, wherein the at least one picture corresponds 

to multi-view video content, and the at least one virtual reference picture is fanned 

15 using at least one view interpolated picture (425,630). 

20 

73. The method of claim 72, wherein said decoding step comprises 

detennining parameters for the at least one view interpolated picture from at least 

one high level syntax element included in the resultant bitstream (420,625). 

74. The method of claim 66, wherein said decoding step comprises 

determining an existence of the at least one virtual reference picture in the bitstream 

(410,610). 

25 75. The method of claim 66, wherein said decoding step comprises 

determining an existence. of the at least one virtual reference picture from a high

level syntax in the bitstream. 

76. The method of claim 66, wherein said decoding step comprises 

30 determining at least one of a method and a parameter for creating the at least one 

virtual reference picture from at least one high level syntax element included in the 

bitstream (410,610). 
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77. The method of claim 66, further comprising storing the at least one 

virtual reference picture in a decoded picture buffer (430). 

78. The method of claim 77, further comprising utilizing pre-specified 

5 insertion and deletion operations for the at least one virtual reference picture with 

respect to the decoded picture buffer. 

79. The method of claim 77, further comprising storing the at least one 

virtual reference picture in a short-term memory portion of the decoded picture 

10 buffer. 

80. The method of claim 77, further comprising storing the at least one 

virtual reference picture in a long-term memory portion of the decoded picture buffer. 

15 81 . The method of claim 66, further comprising storing the at least one 

virtual reference picture in a dedicated memory for virtual reference pictures (640). 

82. The method of claim 66, further comprising storing the at least one 

virtual reference picture in a temporary picture buffer separate from a decoded 

20 picture buffer (640). 

25 

83. The method of claim 66, wherein said encoding step directly refers to 

the at least one virtual reference picture in a prediction process for the at least one 

picture, using an index of the at least one virtual reference picture (450,660). 

84. The method of claim 83, further comprising performing a default 

reference list construction process that includes the at least one virtual reference 

picture (435). 

30 85. The method of claim 84, further comprising defining at least one 

reference picture list reordering command to include the at least one virtual 

reference picture in the default reference list construction process (440). 
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86. The method of claim 66, wherein each of the at least one virtual 

reference picture is respectively referred to by a reference picture index 

corresponding to a reference picture list (450). 

87. A video signal structure for video encoding, comprising: 

at least one picture, encoded using at least one virtual reference picture, to 

form a resultant bitstream, wherein the at least one virtual reference picture is 

different than a previously decoded picture. 

10 88. A storage media having video signal data encoded thereupon, 

comprising: 

at least one picture. encoded using at least one virtual reference picture, to 

forrn a resultant bitstream, wherein the at least one virtual reference picture is 

different than a previously decoded picture. 
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METHOD AND APPARATUS FOR USE OF VIRTUAL REFERENCE PICTURES 

BACKGROUND AND SUMMARY OF INVENTION 

In existing video compression systems and standards such as 

5 H .264/MPEG-4 AVC, previously reconstructed/decoded pictures are used as 

references for future pictures, while motion estimation and compensation is 

employed in order to compensate for any motion activity between those p ictures. 

In multi-view coding (MVC), reconstructed/decoded pictures from neighboring 

views can also be used as source of prediction, where disparity estimation and 

10 compensation is involved . 

There are cases where prediction can be enhanced if certain processing is 

applied to the decoded pictures, for example weighted prediction in 

H .264/MPEG-4 AVC and adaptive reference generation as previously proposed 

in U.S . Patent Application No. 10/569, 695 (Atty. Docket No. PU030270), for 

15 example. By processing decoded pictures, the quality of prediction signals could 

be enhanced and therefore the coding efficiency can be improved. In the case of 

weighted prediction, the global illumination mismatch is addressed between the 

current picture and the decoded pictures. In the case of adaptive reference 

generation, different types of noises can be suppressed by adaptive reference 

20 generation in order to provide more related reference signals. 

Depending on the type of processing applied on decoded pictures, it might 

be impossible or inconvenient to obtain the processed reference signal on a local 

basis. Infinite Impulse Response (IIR) filtering and picture warping are two such 

examples, where it is better to apply the processing on a frame basis instead of 

25 .on a block basis. Another example is view synthesis prediction. In multi-view 

video coding, the redundancy between adjacent camera views can be exploited 

through view synthesis (e.g., ISO/IEC JTC1/SC29/WG11 N8019, "Description of 

Core Experiments in Multiview Video Coding"). A view synthesized picture can 

be created by warping and blending neighboring view pictures using camera 

30 parameters and/or depth information. The synthesized picture can be used as a 

reference picture for the prediction of the current view picture. It should be noted 

that the concept of virtual reference pictures (VRP) can also be applied to 
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scenarios where the processing can be done locally, for example sample 

weighting or Finite Impulse Response (FIR) filtering. 

In order to support virtual reference pictures in the video encoder and/or 

decoder (CODEC) design, proper means need to be provided to. 1) signal the 

5 existence and the methods to generate VRP, 2) provide a storage/memory model 

for VRP, and 3) include the VRP in the prediction and compensation process. 

Therefore, in accordance with the principles of the present invention, a solution is 

d isclosed and described for such management functionalities for the video 

encoder/decoder. 

10 In accordance with the principles of the present invention and various 

embodiments incorporating those principles, management of virtual reference 

pictures (VRP) in video encoder/decoder is disclosed and described. Virtual 

reference pictures are created from already decoded pictures, and they are not 

required for display purposes. The integration of VRP in a video codec would 

15 involve one or more of the following elements for implementation: syntax support, 

a memory model for VRP, and a normative procedure of including VRP in the 

prediction loop. By way of illustration and not limitation, some potential 

applications of the proposed management methods include filtered reference 

prediction, reference warping, view interpolated prediction in multi-view v ideo 

20 coding (MVC) and other methods involving generated virtual references. 

Although the concept of adaptive reference generation has been 

previously proposed and weighted prediction as a special case of filtered 

reference picture has been adopted in MPEG-4 AVC standard, we know of no 

known prior art for managing generated virtual reference pictures. In previously 

25 proposed methods, the management of generated references can be handled by 

simply processing/filtering the encoded/decoded pictures in the process of 

compensation. In other words, a complete generated reference picture is not 

needed for those approaches. 

30 DETAILED DESCRIPTION 

In accordance with the principles of the present invention, management of 

virtual reference pictures in video encoder/decoder is disclosed and described, 

where virtual reference pictures can be utilized as reference for prediction but are 

2 
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not required for display purposes. Encoder and decoder diagram with virtual 

reference pictures are shown in Figure 1 and Figure 2 . Embodiments 

incorporating the principles of the present Invention may include one or subparts 

for VRP, each described separately as follows: 

I. Signaling of virtual reference pictures 

It is desirable to support a flexible way to signal generated reference 

pictures which subsequently can be used in the management of those pictures in 

terms of storage and references. In order to do so, in one embodiment of the 

10 invention, we propose to introduce the following syntaxes: 

• Signal at the sequence level whether VRP is enabled. This can be 

implemented by introducing a high-level syntax vrp_present_flag. 

• Signal at the picture level how many virtual references are present 

and the method to create them. More specifically, the use and the 

15 parameters required by generation of virtual reference pictures will 

be present in the syntax for each coded picture. For a possible 

H.264/MPEG-4 AVC based implementation, slice header syntaxes 

num_vrps could be introduced. Each VRP will be then assigned a 

vrp_id, which corresponds to the order VRP parameter syntaxes 

20 

25 

30 

appear in the slice header. The parameters for the generation of 

each VRP will depend on the exact method of generation. In the 

example of view synthesized prediction in MVC, camera 

parameters and depth information will be included. In the example 

of warped reference mn regular video coding, warping parameters 

(such as homograph matrix elements) will be signaled. A more 

concrete example in case of adaptive reference filtering is to_ signal 

FIR filter coefficients, where n2 coefficients will need to be 

quantized and transmitted if non-separable two-dimensional filters 

are to be applied. 

II. Memory management for virtual reference pictures 

Since the virtual reference pictures need to be generated and stored at 

both encoder and decoder sides, the associated storage memory needs to be 

3 
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accounted for. There are several ways of providing a memory management 

model for VRP's: 

1. Store generated virtual reference pictures in the decoded picture buffer. 

Because VRP's are only needed for the encoding/decoding of the current picture, 

5 dpb insertion and deletion processes will need to be properly defined. In one 

possible implementation, generated reference pictures will be inserted in the dpb 

before reference lists are constructed, and will be removed right after the 

encoding/decoding of the current frame is finished. 

When VRP's are stored in the dpb, they will need to be differentiated from 

10 non-virtual decoded pictures, there are several options how this can be done in 

an MPEG-4 AVC-based implementation: 

15 

• Store VRP's as short-term reference pictures and use unused 

frame_num/picture_order_count. 

• Store VRP's as long-term reference pictures and use unused 

longterm_id's in the long term memory. 

• Since a virtual reference picture is different from previously 

decoded pictures in nature, dedicated memory slots can be 

allocated in the dpb for the storage of VRP's. In that VRP memory, 

VRP's will be identified by their vrp_id , which is unique for each 

20 VRP. 

25 

2. Store virtually generated frames in a temporary generated picture buffer 

which is only valid during the encoding/decoding of the current frame. This buffer 

w ill be able to store all virtually generated pictures. VRP's will be identified by 

their vrp_id, which is unique for each VRP. 

Ill. Usage of virtually generated frames in prediction 

In order to allow virtually generated pictures to be referable for the 

prediction of the current picture, we need to allow a flexible way of including 

VRP's in the prediction process. In accordance with the principles of the present 

30 invention, we propose two embodiments for accomplishing this: 

1. Refer VRP's directly. In this method, referrence_ vrp_id syntax is used 

to signal which VRP is used in the prediction process. By doing this the 

4 
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conventional reference lists will stay untouched, and the syntax 

referrence_vrp_id is only present when VRP is involved in the prediction. 

2 . Refer VRP's through reference lists. In order to do that the default 

reference list making process will need to be modified to include VRP's if they are 

5 present and VRP-specific Reference Picture List Reordering (RPLR) commands 

may need to be defined to support construction of reference lists. Specifically, if 

VRP-dedicated slots are allocated in the dpb or temporary VRP buffer is used, a 

VRP-specific RPLR command will be introduced to place the virtual reference 

picture indicated by reference_vrp_id into the reference list under construction. 

10 A flowchart for the management of VRP's is shown in Figure 3. 

5 
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BENEFITS / ADVANTAGES / ADVANCEMENTS 

1. In a video CODEC environment (encoder, decoder, signal 

structure, data structure, and/or medium), management support is provided for 

5 generated pictures, where generated pictures are other than previously 

encoded/decoded pictures. 

2. The benefits/advantages/advancements identified in 1 , wherein 

reference pictures that have undergone a signal processing transformation are 

10 used. 

15 

20 

25 

30 

3. The benefits/advantages/advancements identified in 1, wherein 

filtered reference pictures are used. 

4. The benefits/advantages/advancements identified in 1, wherein the 

view interpolated reference pictures are used for multi-view video coding. 

5. The benefits/advantages/advancements identified in 1, wherein the 

existence of virtual reference pictures exists is signaled in a high-level syntax. 

6. The benefits/advantages/advancements identified in 1, wherein the 

methods and/or parameters for the generation of virtual reference pictures are 

signaled in picture-level syntaxes. 

7. The benefits/advantages/advancements identified in 2, wherein the 

warping parameters are signaled in picture-level syntaxes. 

8. The benefits/advantages/advancements identified in 3, wherein the 

filter coefficients are signaled In picture-level syntaxes. 

9. The benefits/advantages/advancements identified in 4, wherein the 

parameters for view interpolated pictures are signaled in picture-level syntaxes. 

6 
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10. The benefits/advantages/advancements identified in 1, wherein 

virtual reference pictures are stored in a decoded picture buffer. 

11 . The benefits/advantages/advancements identified in 10, wherein 

5 insertion and deletion operations are defined for virtual reference pictures. 

10 

15 

12. The benefits/advantages/advancements identified in 10, wherein 

virtual reference pictures are stored in the short-term memory. 

13. The benefits/advantages/advancements identified in 10, wherein 

virtual reference pictures are stored in the long-term memory. 

14. The benefits/advantages/advancements identified in 10, wherein 

virtual reference pictures are stored in a dedicated memory. 

15. The benefits/advantages/advancements identified in 1, wherein 

virtual reference pictures are stored in temporary picture buffer, which is not part 

of decoded picture buffer. 

20 16. The benefits/advantages/advancements identified in 1 , wherein 

virtual reference pictures are referred to directly by its index in the prediction 

process. 

17. The benefits/advantages/advancements identified in 1, wherein 

25 virtual reference pictures are referred to by reference index through reference 

lists. 

18. The benefits/advantages/advancements identified in 16 wherein 

default reference list construction includes virtual reference pictures if they are 

30 present. 

7 
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19. The benefits/advantages/advancements identified in 16 wherein 

reference picture list reordering commands are defined to include virtual 

reference pictures in the construction of reference lists. 

8 
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Figure 2. Generalized Decoder Diagram with Virtual Reference Pictures 
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Office Action Summary 

Application No. 

12/309,066 

Examiner 

DONALD MILLS 

Applicant(s) 

SU ET AL. 

Art Unit 

2462 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE~ MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available underlhe provisions of 37 CFR 1.136(a). In no event, however, may a reply be l imely filed 
after SIX (6) MONTHS from the mailing date of this communicalion. 
If NO period for reply is specified above, lhe maximum statulory period will apply and will expire SIX (6) MONTHS from lhe mailing date of this communicalion. 
Failure to reply wil hin l he set or exl ended period for reply will, by statul e, cause lhe application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by lhe Office lal er l han l hree months after the mailing dal e of lhis communication, even ii timely filed. may reduce any 
earned patent term adjuslment. See 37 CFR 1.704(b). 

Status 

1 )l:8J Responsive to communication(s) filed on 05 January 2009. 

2a)0 This action is FINAL 2b)[8J This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11 , 453 0.G. 213. 

Disposition of Claims 

5)[8J Claim(s) 1-88 is/are pending in the application. 

Sa) Of the above claim(s) __ is/are withdrawn from consideration. 

6)0 Claim(s) __ is/are allowed. 

7)[8J Claim(s) 1-88 is/are rejected. 

8)0 Claim(s) __ is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

10)0 The specification is objected to by the Examiner. 

11 )[8J The drawing(s) filed on 05 January 2009 is/are: a)[8J accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

12)0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

13)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) [8J Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

3) [8J Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 

6) 0 Other: __ . 

U.S. Paten! and Trademark Office 

PTOL-326 (Rev. 03-11 ) Office Action Summary Part of Paper No./Mail Date 20111002 
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Application/Control Number: 12/309,066 

Art Unit: 2462 

DETAILED ACTION 

Claim Rejections - 35 USC§ 101 

1. 35 U.S.C. 101 reads as follows: 

Page2 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

2. Claims 23-44, 87, and 88 are rejected under 35 U.S.C. 101 because the claimed invention 

is directed to non-statutory subject matter. 

Regarding claim 23, the claims recite a "method" without adequately tying the method to 

a paiiicular machine or transformation. Based upon consideration of all of the relevant factors 

with respect to the claim as a whole, the c1aims 23-44 are held to c1aim an abstract idea, and is 

therefore rejected as ineligible subject matter under 35 U.S.C. § 101. The rationale for this 

finding is explained: 

An example of a method claim that would not qualify as a statutory process would be a 

claim that recited purely mental steps. Thus, to qualify as a§ 101 statutory process, the claim 

should positively recite the particular machine to which it is tied, for example by identifying the 

apparatus that accompbshes the method steps, or positively recite the subject matter that is being 

transformed, for example by identifying the matelial that is being changed to a different state. 

Here, applicant's method steps are not tied to a paiiicular machine and do not perform a 

transformation. Specifically, the forming of "a resultant bitstream" as stated in claim 23. Thus, 

the claims arn non-statutory. 

Regarding claim 87, the claim recites [ a] video signal structure. The c1aim does not 

qualify as a statutory invention because the claim is a mere data structure. Thus, to qualify as a§ 

101 statutory process, the claim should positively recite the paiticular machine to which it is tied, 
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for example by identifying the apparatus that accomplishes the method steps, or positively recite 

the subject matter that is being transformed, for example by identifying the material that is being 

changed to a different state. Here the applicant's invention is mere data. Thus, the claims are 

non-statutory. 

Regarding claim 88, the claim recites [ a] storage media. The claim language is directed 

to a carrier wave; therefore, the claim is directed towards non-statuto1y subject matter. The 

claim should be amended to recite, "a non-transitory computer readable storage media." 

Appropriate clarification and correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a) the invention was known or used by others in this country, or patented or described in a printed publication in 
this or a foreign country, before the invention thereof by the applicant for a patent. 

4. Claims 1-3, 5, 6, 9-11, 16, 17, 23-25, 27, 28, 31-33, 38, 39, 45-47, 49, 50, 53-55, 60, 61, 

66-68, 70, 71, 74-76, 81, 82, 87, and 88 are rejected under 35 U.S.C. 102(a) as being anticipated 

by BUDAGA VIM: "Video Compression using Blur Compensation" IMAGE PROCESSING, 

2005. ICIP 2005. IEEE INTERNATIONAL CONFERENCE ON GENOVA, ITALY 11-14 

SEPT. 2005, ISCA TA WAY, NJ, USA, IEEE, 11 September 2005 (2005-09-11 ), pages 882-

885, XP010851195 ISBN: 0-803- 9134-9. 

Page 167 of 728



Application/Control Number: 12/309,066 

Art Unit: 2462 

Regarding claims 1, 23, 45, 66, 87 and 88, Budagavi discloses a blur compensation 

algorithm that makes use of the blurring information to provide improved compression 

peifonnance, which comprises: 

Page4 

An encoder for encoding at least one picture, using at least one virtual reference picture 

to form a resultant bitstream, wherein the at least one virtual reference picture is different than a 

previously decoded picture (Refening to Figure 2, in the encoder disclosed therein, motion 

estimation and compensation is perfo1med by using reference frames which underwent bluning 

filtering. See pages 883-884, paragraph IL) 

Budagavi further discloses a decoder for decoding at least one picture, using at least one 

virtual reference picture.from a bitstream, wherein the at least one virtual reference picture is 

different than a previously decoded picture (Refening to Figure 2, the decoder con-esponding to 

the encoder disclosed in the same paragraph is disclosed. See pages 883-884, paragraph IL) 

Regarding claims 2, 24, 46, and 67, Budagavi discloses wherein the at least one picture 

corresponds to at least one of at least two views of multi-view video content (Refening to Figure 

2, see pages 883-884, paragraph II. The images may cotTespond to at least one picture of at least 

two views of multi-view video content.) 

Regarding claims 3, 5, 9-11, 16, 17, 25, 27, 38, 39, 47, 49, 60, 61, 68, 70, 31-33, 53-55, 

74-76, 81, and 82, Budagavi discloses wherein the at least one virtual reference picture is 

formed (Refening to Figure 2, see pages 883-884, paragraph II.) 

Regarding claims 6, 28, 50, and 71, Budagavi discloses wherein said encoder signals 

filter coefficients used to filter the at least one filtered reference picture in at least one high level 

Page 168 of 728



Application/Control Number: 12/309,066 

Art Unit: 2462 

Page 5 

syntax included in the resultant bitstream (RefeITing to Figure 2, the filter parameters are sent as 

part of Supplemental Enhancement Information in H.264) 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which fo1ms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject maner sought lo be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 4, 7, 12, 18, 22, 29, 26, 34, 40, 44, 48, 51, 56, 62, 65, 69, 72, 77, 83, and 86 are 

rejected under 35 U.S.C. 103(a) as being unpatentable over Budagavi in view of DUFAUX F ET 

AL: "Background mosaicking for low bit rate video coding" PROCEEDINGS OF THE 

INTERNATIONAL CONFERENCE ON IMAGE PROCESSING (ICIP) LAUSANNE, SEPT. 

16 - 19, 1996, NEW YORK, IEEE, US, vol. VOL. 1, 16 September 1996 (1996-09-16), pages 

673-676, XP010202155 ISBN: 0-7803-3259-8, hereinafter referred to as Dufaux. 

Regarding claim 4, 26, 48, and 69 as explained in the rejection statement of the parent 

claim, Budagavi discloses all of the claim limitations of the parent claim. 

Budagavi does not disclose encoder signals warping parameters of the signal processing 

transformation in at least one high level syntax included in the resultant bitstream. 

Dufaux teaches obtaining a virtual reference picture by warping a reference (Referring to 

Figure 3, see pages 674-675.) 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 

to implement the method of Dufaux in the system of Budagavi. One of ordinary skill in the art at 

the time of the invention would have been motivated to do so to increase filtering flexibility . 

Regarding claim 7, 29, 51, and 72 as explained in the rejection statement of the parent 

claim, Budagavi discloses all of the claim limitations of the parent claim. 

Budagavi does not di sclose 

Dufaux teaches encoding multi-view video content and obtaining a viitual content and 

obtaining a virtual reference picture by interpolation of neighboting view pictures (Referring to 

Figure 3, see pages 674-675.) 

It would have been obvious to one of ordinary skill in the art at the time of the invention 

to implement the method of Dufaux in the system of Budagavi. One of ordinary skill in the art at 

the time of the invention would have been motivated to do so to exploit redundancy between 

camera views. 

Regarding claim 12, 34, 56, and 77 as explained in the rejection statement of the parent 

claim, Budagavi discloses all of the claim limitations of the parent claim. 

Budagavi does not disclose wherein the at least one virtual reference picture is stored in 

a decoded picture buffer. 

Dufaux teaches stoiing a vu·tual reference picture in a decoded picture buff er (Refening 

to Figure 3, see pages 674-675.) 

It would have been obvious to one of ordinary skill in the art at the time of the invention 

to implement the method of Dufaux in the system of Budagavi. One of ordinary ski11 in the a1t at 
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the time of the invention would have been motivated to do so to provide a memory management 

model for virtual reference pictures. 

Regarding claim 18, 40, 62, and 83 as explained in the rejection statement of the parent 

claim, Budagavi discloses all of the claim 1imitations of the parent claim. 

Budagavi does not disclose wherein said encoder directly refers to the at Least one virtual 

reference picture in a prediction process for the at least one picture, using an index of the at 

least one virtual reference picture. 

Dufaux teaches using an index to refer directly to a virtua1 reference picture in a 

prediction process (Refening to Figure 3, see pages 674-675.) 

It would have been obvious to one of ordinary skill in the art at the time of the invention 

to implement the method of Dufaux in the system of Budagavi. One of ordinary skill in the art at 

the time of the invention wou1d have been motivated to do so to avoid modification of standard 

reference lists. 

Regarding claim 22, 44, 65, and 86 as explained in the rejection statement of the parent 

claim, Budagavi discloses all of the claim 1imitations of the parent claim. 

Budagavi does not disclose wherein each of the at least one virtual reference picture is 

respectively referred to by a reference picture index corresponding to a reference picture list. 

Dufaux teaches using a reference picture index coITesponding to a reference picture list 

for refenfog to a virtual reference picture (Refening to Figure 3, see pages 674-675.) 

It would have been obvious to one of ordinary skill in the art at the time of the invention 

to implement the method of Dufaux in the system of Budagavi. One of ordinary ski11 in the art at 
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the time of the invention would have been motivated to do so to avoid the introduction of 

specific reference picture list reordering commands. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DONALD MILLS whose telephone number is (571)272-3094. 

The examiner can no1mally be reached on 9:00 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Seema Rao can be reached on 571-272-3174. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either P1ivate PAIR or Public PAIR. Status info1mation for unpublished 

applications is available through P1ivate PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

info1mation system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Donald L Mills/ 
P1imary Examiner, A1t Unit 2462 
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:i~6 jo j("2008/0031333").URFN. !USPAT /CR ioFF 1201 1/09/25 j 
l l ! ! l i !16:46 1 
;• ' . ) ' ! l : 
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·, ................ r ............... , ............................................................................................................................................................................ ~ .................................. ~ ....................................................... , .................................... . 

:!S27 lO \("2008/0031334").URA'J. !USPAT \OR /OFF !2011/09/25 i 
:! l l l i l 116·46 i 
:: i ; i ! : t . : 
.. ---·-----: ""-'"'" , ........ _ .......... - ....... , .......... _ ..... _ .... "-""'-'"'""-'"""'"-"'""'"""""-"'"-"""-""'-'""'"-""""-~"'""'"""""-"'"-" ,'"-""'-'""'"-"""':""""'""'"i, ""'"-"'"'-""'-'' ' 

[jS28 jO !("2008/0225951").URFN. jUSPAT \OR \OFF !2011/09/25 i 
:: : : : : : !15·47 i :: : : : : : ? • : 

iiS29 i2 j(("20060222075") or ("5400087")).FN. ius-ffiAJB; ioR ioFF !2011/09/25 i 
:i ! l !USPAl um i ! 116:54 l 
:: ; ! ; I ; : } I 

:fffio !5 l(("20060222075") or ("5400087") or ("5594504") or ("7830961") or !US-R:RJB; [OR lOFF '!2011/09/25 l 
:l j \("7876829")).FN. /USPAT: um j j !11:00 j 

\lffi2 !3 jintra with predict$3 same (motion with refinement) and iix:m [US-R:RJB; :OR !OFF !201 1/09/25 l 
:i : i :u00AJ· u= : : !11·02 : ·: ~ ! ~ vft\ I ~ ; : t • I 

:jffi3 j99 i1 ~ !US-R:RJB: jOR lOFF \2011/09/25 ! 
.• • l • • . l • 
:1 : : :uSPAl um 1 1 11?'06 : .! ! ) : I : : i ' : 

\Jffi4 l9 jl ~samepredici$3 !u&R:RJB; \OR !OFF !2011/09/25 l 
ii i ! !uSPAl um ! i 11?'0? i 
:'. ................ '. ................ : ............................................................................................................................................................................ ~ .............. · .................... : .................................. : ................... ~ .... : .............................. ; 
jffi5 j5 11 ~ same threshold jUS-R:RJB; PR jOFF !2011/09/25 ! 
i : i :uSPAl um ! i 111:10 i 
.• • l ' ' . • ' • 
::"'''"''"'" "' '"'"'''""' ~·"""'""'"""""''''"''''" "''"'"'''"'"'"" ""''"'""'"'""'"''"'""'"""""""""'" """"''''"'"'"" """'"""'"'""'"''"'""'"""''' ~ ''""""'""""''''"'"'""'" ;.. ........ , ..... "''"'""'""" ! ' " """""'"'"" . ''''"'"'"""""'"""'''""''' : 

:/ffi6 !2 l"intra pulse code modulation" !US-R:RJB; jOR )OFF !2011/09/25 1 

:1 l l !uSPAl um : : 11?'20 : 
:: : ~ i ' : : ~ ' : 

:/ffi? !2 \I f{M same prediction same macroblod<. /US-R:RJB; )OR [OFF )201 1/09/25 l 
:l l i 1USPAl um i l !22· 17 l 
:; : ? ~ I : : ! ' : 

:lffis j23 jipcm same encod$3 jUS-R:RJB; jOR )OFF !2011/09/25 l 
:: : : :UC'DAJ· UC'IV'O : : 122·31 : :: : i i Jt\ J \M.A1 : : ~ ' : 

• • • • l : • • 

·.,. ................................. ?''''''"'''''''"'"''''''''''''''''''"'''''''""'''''''''''''''''''"'''''''''"''''''''''"''''''''''''''''''"'''''''""'''''''''''''''''''"'''''''''"'''''''''"''·················"'''''''""''''''''"''''''''"'''''''''"''''''''"···················"''''''''"''''''''''''''''''''"'''": 

:lffi9 jo j"sum of aocumulated differences· lUS-R:RJB; ]OR )OFF j201 1/09/25 l 
:: : l :u0DAJ· uC'IV'O : i i23·05 : :~ ; ! i JI'\ I ~ ! ' ; ' ; 
;! : ' : ! : \ : 
,{"'"'""""''{'""''''"'"","'"'"'''""'""'"'"'"'''""""'''"""'"'w''"'"'""""""'""''""'"'"""'"'"'""'" """'''"""'"''' .. """'"""'"'"'""''""''""""''f'""'""""'"''"""'""' .. '' ,'""""""""''"''""''"""'./'-''""""'""""'~'"""'""' .. ""'"""""""", 

:lS40 11537 isum with acx:umulat$3 with difference$1 :US-R:RJB; !OR !OFF !201 1/09/25 l 
:~ ? : i : : \ : 
:j l l !USPAT; um ! ! 123:05 1 
,, ' • ~ . : t . 

;!S41 !24 lsum adj1 acx:umulat$3 adjl difference$1 !US-R:RJB; loR lOFF 12011/09/25 l 
> t \ I , • t , 

'l ! i !USPAl um i i !23:05 ! 
:! ! : ! I : : ~ : 

{S42 !o lsum adj1 acx:u mulat$3 adj1 difference$1 same I~ !US-R:RJB; [OR /OFF !2011/09/25 l 
, , I ' I , ' ~ I 

:: 1 : :uSPAl um : : !23·06 i 
:: ................ ! ................ ! ............................................................................................................................................................................ ~ .............. ' .................... ; .................................. ~ ................... ~ .... : ............................. ; 
\)S43 j3 lsum adj1 acx:umulat$3 adj1 difference$1 and I~ jUS-R:RJB; \CR jOFF j2011/09/25 l 
:l l l lUSPAl UCYY'O ! l 123'06 l .• • ' • ~ ~ . . t ' • 
;• '"''""""".~''"' .. """"'' ~ ............................. "'"'''"''"""""'""''""'"""''"'"' .... , ............................................ "''"""""" ''"""""''"""""''"'"' .. " """"" .. "'"''""'""'"'""' ~ ...................... ""''""""""' · .......................... "''""'""'""': "''""""""""': .................................................. : 
:lS44 l2 i(sum adj1 aocumulat$3 adj1 difference$1).clm. lU&R:RJB; ;Cf\ lOFF 1201 1/09/25 i 
:: : : ~ i : ' : 

:: ! ! !USPAT; um : l !23:06 l 

;iS45 l5 i(375/240.02,240.03,240.12,240.13,240.21 ,240.24,240.25.ocls. or jus-R:RJB: irn ioFF i2011/09/25 j 
ij i j382/233,236,238,239.ocls.) and (video with compression same (horizontal with jUSPAT; um ! ! j23:35 j 
.• ' l $3 . . . ' . 
j ! :Wank I) ! i ! I I 
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Page 181 of 728



EAST Seaitb History 

·,,,..,.,,,,,,..,,,,,..,,,,,, ..... " "'''"'''' ~''""'"" .. '''""'"''"'''""''''''"''''''''''""''""'"''''"'"''''""'"" .. '''""'"''""''""'''''"''''''''''''"'''"""''''"''"'''""'""'-'''""' W'"'"''""''''''"'''''''''''"'''' ... ,, .... ,,,,.,.,,,..,,,, ........ , ...... .,_,,,,, ''"'-'"''''"'''-'"f"'''''''''''""''"'""'''"''''''" • 

:j&16 i7398 1(375/240.02,240.03,240.12,240. 13,240.21,240.24,240.25.ccls. or !US-ffif1J8; !OR !OFF 12011/09/25 i •• \ i \ ' • \ I 

)i i :382/233,236,238,239.ccls.) and (motion with vector$1 ) !USPAT; um : 1 !23:36 j 
• \ ? \ I • ? I 

:)S17 !14 j(375/240.02.240.03,240. 12,240. 13,240.21,240.24,240.25.ccls. or !US.R3f1J8; (OR /OFF ~011/09/25 i 
:) 1 j382/233,236,238,239.o::ls.) and (IF(M) jUSPAT; uocrn [ l /23:36 l 

:j&18 !27 j("375"/$.ocls.) and (IF(M) !US.ffif1JB; ]OR ioFF \2011/09/25 j 
:i ! l !USPAT' um i ! 1123'36 l 
• I ' ; ' ' • • ' I 
. ~ ...................... ' '"'''"'' : ...................................................................................... ,_ .. ,,,, ................................................................................................ ,_ .. ,,,, .............................. ,, ..... ,,,. ~ ''''''''""''''"''""'"''''"''' '"'"'''""'"""'''"""'"' ! ""'"''''""''" : ""'""'""''"""""""""'"' : 

'.\S19 iJ 26 i(ZHAO-XUZHAO-XUANZHAO-XUAN-SZHAO-XUDONGZHAO-XUEBINGZHAO- !US-~8; /OR lOFF !201 1/09/25 i 
:l l 1XUE01AN LI -XINGYAI LI -XINGYAI-BILLY JIN-JEFFREY-FU).in. \USPAT; um ! l /23:40 ! 
fjS50 i2 !(ZHAO-XUZHAO-XUANZHAO-XUAN-SZHAO-XUDONGZHAO-XUEBINGZHAO- jUS.~B; [OR jOFF (201 1/09/25 1 

!1 I jXUEQ1AN U-XINGYAI LI-XINGYAI-BILLY JIN-JEFFREY-FU).in. and IFCM jUSPAT; um i l !23:40 i 
,"'""'"'''"" "'"'''"''""'•'''"""'""''""''""""'""'"'"'""''"'"""'""'""''""'''""""'"""""'"""""""'"'"'""'"'''"""'"'"""""""'"""""'""""'""""""'"'"'""'"'''""'' ."'"'"'"""""'""""'"'" ""'"""""'""·i ""''"''"""'"'"'"'"""'" I 

jS51 j11 i(HONG-EDWARD MITIAL-NEIL).in. \U&~B; \OR )OFF j2011/09/26 i 
:! l l lUSPAl um 1 l 100·45 l 
:: ; ? ; ~ : ; ! ' : 
;., '"""'""'''•( "'"""'""' ' ""'"""""'"'""""'""'"'"""""'"""'"""'"""""'"'""'"""""'"'"""'"""'""""""'""'"'"""""'""""""""'""""'"'"' \'""""'""""""""""'"'' I """"'"'"'"""'"""""'' """""'"'""" \""""'"''"""""""""'"''I 

1/S52 i2 j"comerica bank".as. iUS.~B; )OR !OFF j201 1/09/26 j 
:l i 1 luSPAl um ! l 100·47 1 :: : ; ! j : : t ' : 
,{ " ........... f """'"'"" ...................................................................................................................................................................... ~ ................................ ~ ................................. ' .................. t " '"'"'""'"""'"""""""• 

:)S53 j103 j"ViXS systems".as. ius.~B; :OR \OFF !2011/09/26 i 
l : l :USPAl um i : t00'47 i 
} ; : ; J : ! ~ . : 

;\S54 jo j"375"/$.ccls. and (DVI same "8-bit" same ·12-bit") jus-~s; \OR )OFF f201 1/09/29 j 
l ! i !USPAT; um i : !13:28 i 
:: : ! ! : : > : 

{S5s !29 )"375"/$.ccls. and (DVI and ("8-bit" same "12-bit")) · · · · jus-~B; joR · · /OFF · j2011/09/29 · l 
:j ! i !USPAT; um j i !13:28 i 
'.iS56 j6o !(DVI and ("8-bit" same "12-bit")) jus-~s; ioR [oFF j2011/09/29 i 
:1 ! i !USPAT; um i j !13:29 i 
.~ ................ ~ ............... , ............................................................................................................................................................................. ~ ................................... : ................................. : ................... ~ .................................... : 
JS57 jo j(DVI and ("8-bit" same ''12-bit")) .clm. jus-~s; \OR \OFF 12011/09/29 1 
" ' l 'USPAT um' . . . :i i : i ; i i !13:29 i .. ' , . . . \ . ,, ............... ............................................................................................ .......................................................................... ...................... ~ .................................. ' .............. ...................................... , \ ................................. .. : 
:\S58 15 1("2002/0181608").URFN. :USPAT !OR !OFF !2011/09/29 l 
:: ? : i : • ~ : 
.: : l : : : l13'33 : 
Ii ! : ; : j I ' l 
'""'"""'"""'"""'""""•"""""''""""'"""'"""'""'"""""'"""'"""''""""'"""""''""""'"""'"""""""""""'"""'"""''""""'"""""''""""""""""""""""""'""'"'"'"''""""'"""""''"""' """"""""""(""""'""""""''""""'"'' 

:/S59 !44 1("5325126").URFN. jUSPAT )OR )OFF !2011/09/29 i 
'l l l l i l !13:34 ! 
:~ ; : ; : ; ) : 
·, ................ , ......... ""'''i'''""'"''''"""'''"'"'""''"'"'"'''""'""''''"'""'""'"'"''""'"''''"""'''"'"'""'"""'"''""'""''''"'""'""'"'"''""'"''''""'".\'''"'""'"'"""''""'""'''' f''"' '""'"'"''""'"'''''"''"''"'"'""'"'"'"''""'"""''"""''""'""'' • 

:\&JO j1 j(DVI same ("8-bit" same "12-bit")) jUS-~B; )OR )OFF !2011/09/29 j 
:1 1 1 iuSPAT' um : 1 113·54 i 
:: : ; ~ t ; : ~ ' : 

\\$1 lo !DVI and (adapt$3 same ("8-bit" same "12-bir)) jUS.~B; )OR [OFF f2011/09/29 l 
il l l iUSPAl um ! : 113:55 l 
:; ''''""''''''""' ~ ....................... ~ .... ,,,, ... , .... ,"'""""'''""'''"'''""'"'''""" ........................... , ... , .... ,"'"""'"'''""'''"'''""'"''''"'''"""'"'"''"""'"'"'''"'""'"" ~ ............... ~ '''""'"'''"'"': ............................ , ... , .... , ..................... ~ ........................................... : 
/)&l2 j94 jDVI same ((first and second) with (lormat$3 or standard)) jUS-~8; \OR \OFF j2011/09/29 j 
:: : l :USP'AT· UCY'V'D : : !13·56 : 
:: : l : 1\Al'Vfl: : ~ · i 

;j&i3 i10 \"375"/$.a:ls. and (DVI same ((first and second) with (format$3 or standard))) ius.~S; joo lOFF j2011/09/29 j 
,: : 1 :USP'AT· UCY'V'D : : ·13·56 : :! : ! : I \AMl: : I . i 

j&i4 j4 j"conver~on shader" \us.~S; \oo joFF !201 1/09/29 j 
l l l !USPAT; um l ! !14: 14 l 
:· ' . ' . ! l : 
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j&,5 it 1("20070076123").PN. !US-R3RJB; \OR /OFF !2011/09/29 \ 
:! i l iUSPAT" U&XR i 1 !14·18 i :: i ; i , ! : t . : 
,,"-"'"-1 ""-'"'",""""-"""""-"'""'""'""'-""'-"""-""'-''"""-'"""'"-'"""'""'""'-"'"-"""-'""-'""'"-""""-~"'""'"""""-'""-" ,"'-""'-'"'""-"""" ' """"'""""i, ""'"-"""-""'-'' ' 

[j&>6 12 j"375"/$.ccls. and (DVI same grayscale) jUS-ffiRJB; \OR /OFF 12011/09/29 l 
:i i j iUSPAT; U&XR i 1 114:22 i 
ii&>? i13 j(OVI same grayscale) ius.RJRJB; ioR ioFF !201 1/09/29 i 
:i ! l !USPAT" um i ! 114:23 l 
:: ; ! ; I ; : } I 

:[&>8 !40 l("8-bit" same "12-bit" same grayscale) !U&R:RJB; [OR lOFF '!201 1/09/29 l 
:i l l luSPAT" um i i !14·26 i :: i l : I : : t ' : 

\l&>9 jg !"375"/$.ccls. and (("8-bit" same ·12-bit" same grayscale)) [US-R:RJB; :OR !OFF !201 1/09/29 l 
:i 1 i :u00AJ· u= : : !14·31 1 
·: ~ ! ~ vft\ I ~ ; : t • I 

:jS?o l1035 iconvert$3 same "8-bit" same "12-bit" lU&R:RJB; jOR lOFF \201 1/09/29 ! 
.• • l • • . l • 
:1 : : :uSPAT" um 1 1 114·38 1 .! ! ) : I : : i ' : 

\JS71 l9 lconvert$3 same "8-bit" same "12-bit" same grayscale !u&R:RJB; \OR !OFF !201 1/09/29 l 
ii i ! !u00AJ· u= ! i 114·38 i '" " . " vfl'\ ' v..J\..,(1 . • ~ . • 

:jS?2 ........ i1 ............. !("7580081").PN ........................................................................................................................................... [US-R:RJB; ............ ;OR ........................... ;OFF .......... [201 1/09/29 ............ ! 
.• l ' • • • \ • 

i : 1 1USPAT" um ! i !14:47 i ,, ' l I I • ' ' ' 

:: ...... '"''"'" "' '"'"'''""' ~'"""'""'"""""''''"''''" "''"'"'''"''"'"" '""'''"" ''''"'"'"""'""'"""""''''"''''" "''"'"'''"''"'"" '""'''"" ''''"'"'"""'""'"""''' ~ '"""'''""''"'"'''"''"'""'" ;.... .................. """'""'""" ! '"''""'''" "'" . ''''"''"'""'""'''"" ''"""''' : 

:jS73 !O i12-bit with grayscale same dvi iUS-R:RJB; jOR )OFF !201 1/09/29 1 

:1 l l !uSPAl um : : 114·54 : 
:: : ~ i ' : : ~ . : 

:/S74 jO )("12-bir with grayscale) same dvi /U&R:RJB; )OR [OFF )201 1/09/29 l 
:l l l lUSPAl Um:l. i l !14·55 l 
:; : ? ~ I : : ~ ' : 

:lS75 jO !("12-bit" same grayscale) same dvi jUS-~B; jOR )OFF !201 1/09/29 l 
:: : ' :UC'DAJ· UC'IV'O : : 114·55 : :: : i i Jt\ J \M.A1 : : ! . : 

JS76 !9 /r12-bit" same dvi) ius.R:RJB; joR ioFF j2011/09/29 i 
.. . ' 'UC'DAJ UC'IV'O . . . . :: i : i JI'\ ; ~ : : !14:55 : 
:~ .................. f ............... , : ......................................................... w ............................................................................ w ........................................... . } , .................................. : .................................... ~ ................... ~ ..................................... : 
:lS77 :2 iduallink with dvi :US-R:RJB; !OR !OFF !201 1/09/29 l 
:~ t : i : : \ : 

:l l l lUSPAT; um ! ! l15:05 l 
,\ ' • ~ . : t • 

;!S78 i122 !"dual link" with dvi !US-R:RJB; loR loFF 12011/09/29 l 
,! ! ? : : : t : 
.l : l :USPAT; um ! : : 15:05 i 
.. • • • . • l • 

fo79 jo l"dual link" with dvi same grayscale !U&R:RJB; [OR /OFF !201 1/09/29 l 
,, . ' ' ' . ' . 
il l l !USPAT; um ! l !15:05 i 
:: ................ ! ................ ! ............................................................................................................................................................................ ~ ................................... ! .................................. ~ ................... ! ................................... ; 
\jsao \o !"dual link" with dvi same gray-scale jU&~B; \CR jOFF j201 1/09/29 l 
il l l lUSPAl um ! 1 115:05 l 
;; ................... ; ..................... ~ ...................................................................................................................................................................................................................... ~ .................. ~ ........................ : ........................................... ......................... : ........................................... : 
:lS81 io !"dual link" with dvi same gray?scale iU&R:RJB; ;CR lOFF 12011/09/29 i 
:: : ! : i : • : 

:: ! ! !USPAT; um : l !15:05 l 

;isa2 io i"dual link" with dvi same gray lU&R:RJB; iCR ioFF j201 1/09/29 j 
:: ' ' :11C'DAJ• uc.YV'O : : ,15·06 ; :! : ! P.JVft\ I \AM"\ : : ' ' i 

:lS83 \2 !"dual link" with dvi same ·a-bit" iU&R:RJB; !CR ioFF /2011/09/29 l 
:: ~ : : : : t : 
i ! l !USPAT; um i i !15:06 l 
:· ' . ) . ! l : 
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j&34 Ho l"dual-link HO-SOI" !US-R3RJB; !OR loFF !2011/09/29 \ 
:! i l iuSPAT" U&XR i l l1s·12 i :: i ; i , ! : t . : 
.. ---·-----i--"-'"'",""""-"""""-"'""'"""'"·---·-------"-""'-'""'"-'"""'"-"'""'"""""-"'"-"""-""'-'""'"-""""-~"'""'""""" _________ ,'"-""'-'""'"-"""":""""'""' .. i , ""'"-"'"'-""'-'' ' 

[j&35 i1 !("20060227064").fN. jUS-ffiRJB; \OR iOFF !2011/09/29 i 
:i i j iUSPAT; U&XR i l 116:32 i 
il&36 l82 lconvert$3 same "8-bit" same "12-bit" !FPRS; EFD; ioR loFF !201 1/09/29 j 
:: i : ~ : : ~ : : , : :Jpo : : ·1?"01 : :~ ! ; ! I : : t • i 
:i : ! :oITllA/ENT· i ! i ·: : . : cnvv 1 ; t , 

ti i j il BM TDB i I l 
.: ................ : ................ : ............................................................................................................................................................................ : ........ - ........................................................... : ................... ~ .................................. ,,: 
]&37 !2 /(375/240.02,240.03,240.12,240.13,240.21 ,240.25.a:ls. or 382/233,236,238,239. !US-~B; /OR iOFF !201 1/09/29 i 
!) ! /eels.) and (DVI same ("8-bit" or "12-bit")) lUSPAT; um ! l 117:03 l 
:· ................ ~ ................ ~ ............................................................................................................................................................................ ~ ................................... : ................................. ', ,,, ............... ~ .................................... ' 
:j&38 114 j(375/240.02,240.03,240.12,240.13,240.21 ,240.25.a:ls. or 382/233,236,238,239. !US-~B; /OR )OFF l201 1/09/29 / 
\l j jccls.) and (DVI and ("8-bit" or ·12-bil")) /USPAT; um f j j17:03 \ 
,,"" " ''""'"' , """" "'"''l " '" ""'"''""" ''"'"""'" .. ""'''"""""'"""" "'""'""' '"" ' ""'""" ''""""'' " ·H" ''"""""'"""" "'""'""' '"" " "''""" , '"'"""' " .. W"'''""""' , '°""'""'""' '"" " "'' '"•"'"'"""'"" t '"'''"""""'"'""'"'"" , 

:i&19 j4 jSllWABZER-MARTIN.in. jUS-AAJB; jOR \OFF \201 1/09/29 j 
:l l i iUSPAl um i l 117'11 i 
:: "''''""'""" ~ ''"""'''"'""' ~""'"""""'''""'""""'""'''"'""""''"""'""""'''""'"""""'""'""'""'''""'""""'""'-'"'""""'-'"""'""""'''""'-""""'""'""'""''""" '~"'"'""""'I"'"'"""'"""" :""""'-"""'"""""""""""'"":" '-''"""""'-'"'"~" '-': " ."""'"'""""'-"""""" ~ 
:jS'9o j61 jnvidia.as. and DVI ju&~B; jOR )OFF !201 1/09/29 j 
:1 1 1 1uSPAT" um : : i1?" 12 : :: ! J ~ ~ : : 1 . : 

\!S'91 j2 j"ge inspection technologies".as. and DVI jU&~B; \OR )OFF !201 1/09/29 j 
:l i ! iUSPAT; um 1 l !17:12 l 

(js-93 j220 !video with inspect$3 with stream$3 lus.~B; !OR ;OFF · bo1 1/09/29 l 
,i i i iuSPAT" um 1 l !17:13 l 
.• \ \ : t • : \ • 

;~"'''''"""" ~ "'"''''" ""'"' : '""""'"''"""""'""""'"'"''"" '''"'"""''""'"'""' ...... \" ''""""''''' """'"""""'"'"'""'''"""""''""'"'""' ...... \" ''"""'"''""''''' ''""""'"'"'""''''"'"""" ~ ................. \ ................................. . " '"""""'" "'i'" ''"'"""''"'"'"'""' ...... " '' : 

:]S'94 j21 (375"/$.ccls. and (video with inspect$3 with stream$3) jUS-~B; \OR \OFF !201 1/09/29 l 
1 1 1 :uSPAT" um : 1 :17'13 1 
:! ...................... , .... ,: "'"'"""'"''';"'"'"""""'""'""''"' ...... '"""'"""'"'"''"'''" ...... '""""''"''"""""'"'"""""'-'"''""""'""'"'"''"'''" ...... '""""''"'""""""'""'; ....................... ' ................................... = .............................................................. : ................................ ~ ........ ' ..................................................... i 
:JS95 ;38 \("2004/0081333").URfN. !US.OAT [OR jOFF !201 1/09/30 i 
:: 1 ! : : 1 115·48 l 
:i ................ i ................ ~ ........... m .... , ... , .... ............ ....................................... ........ m ... .......... ...................... ............................. ........ m .... , ... i, .................................. 1 ........................... m .... L ................ ~ ..... · .............................. i 
1/S96 !6113 j"375"/$.ccls. and (video with compress$3 with stream$3) !US.AAJB; 10R jOFF !201 1/09/30 j 
:j ! i iUSPAT; um I ! h7:00 l 
:: ; : ; : : i ! 
:,, ................ , ................. / ......................................................................................................................................................................... ,,.1,,, ................................ , ...................................................... \ '''' ''""'''' '''''"'''' ''''"'''''• 

:jS97 !146 i"375"/$.a:ls. and (video with compress$3 with stream$3 same selectiv$3) !US-~B; jOR ]OFF !201 1/09/30 i 
> \ ? \ I ! \ I 

·l i ! !USPAT; US<X.R ! l !17:01 i 
: : ' ~ ! : ' : ., ............... ' ............... ' ........................................................................................................................................................................... ; ...................................................................... .................... ! .................................... . 
JS98 j41 j"375"/$.a:ls. and (video with compress.$3 with stream$3 same selectiv$3).dm. iUS.~B; /OR iOFF 1201 1/09/30 l 
:i : i ius.oAT um ! l 11?"01 1 
, \ : 1 ' } ' • l I 

I 

:iS99 io !(video adj2 endoscop$3) and (video with compress.$3 with stream$3 same ius.~B; ioR ioFF i201 1/09/30 ! 
:~ : ; . : : : t : 
:j j 1selec11v$.3} jUSf>AT; um j j p7:24 j 

:[s100 j1837 ((video adj2 endoscop$3) /US-~B; \oo )OFF j201 1/09/30 j 

:: : ! :USPAl U&XR : : lff 24 ! 
:: ................ i ................ ! ............................................................................................................................................................................ ~ .............. 1 .................... ~ ....... ..... ...................... ~ ................... ! .... : .............................. l 
:JS101 12 !(video adj2 endoscop$3) and (embed$4 with compress.$3) \us.~B: [00 jOFF \201 1/09/30 l 
'.l l ! iUSPAl um ! ! 117'24 ! ;: ; ! ' I : : } ' ! 

;iS102 j40 Hvideo adj2 endosco~3) and (select$5 with compress$3) ilJS.~B; jOO )OFF i201 1/09/30 j 
,, ' . ' . : ~ . 
:! 1 1 iUSPAT" um ! : 117:2s 1 
,t I : \ ~ ' ' \ I !' • . • . . • i 
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EAST Seaitb History 

•''"'''"''''''''"''''"""'''"'''' <f''""'""'-'''"'''""'"'''""''''''"'''-'''"'''""''"'""''''"'''"'''""'""'-'''"'"'"''"''''"'"'''''"'''''"''''"'''''"""''''"'''"'''""'""'-'''"'""'W'W"''""''''''"'''''''''''"'''' ... ''"''''"''"'''""'""'-''''' ''"'-'"''''"'"'-'"f"'''''''''''""''"'''"'''"'''''""' 
:jS103 j4 l(video adj2 endoscop$3) and (select$5 with compress$3).clm. iUS-ffif1J8; !OR !OFF 12011/09/30 ! 
:: : i ~ : : ' : 
:: ! : !USPAT; U9XR : ! !17:25 1 

·: '"''''"'"'"'; '''''"'"'''" !"'"'"'"'''''""""'''"'""'''''""''''"''"""'"""'"'"''''"'''''""'"'''''""""'''"'""'''''""''''"''"""'"""'"'"''''"'''''""'"'''''"'"'; ,,,,u,u,,,,,, .... ,,,, .. ,, .. .._,,,: "'"'"''''"'''''""'"'''''". :" "'''"""''''"' i "''''"'""'"'"""'"'"~"'"''' i 
ilS104 !38 !("5111306").URFN. iUSPAT (OR iOFF !2011/09/30 i 
:l l l ! i l !17'27 l 
:? ; : ; ! : ~ ' 1 

:is105 !O 1("2009/0158315'').URFN. !USPAT jOR )OFF 1201 1/09/30 l 
:i ! l ! i ! :17'28 l 
::"""""""" ;"'""'""'"': "'"""""""""""'"'"'""'"""""""'"-"""'""''"'"""""""""""""'"'"'""'"""""""'"-"""'""''"'""""""""'""' 1 ..... , ........................... ; """"''"'""""""""'": """"'"'""'"i "'"· ....... - ............... ..1 
'.lS106 l1 j(video adj2 endoscop$3) and (select$5 with compress$3 same stream$3) iUS-~8; !OR lOFF :201 1/09/30 i .. . . . ' . ! ' 
:: : : 1USPAT' Uro:R : : '17'29 ! :: : ! : ! ! : t ' : 
/\S107 !25 !(video adj2 endoscop$3) and (compress$3 same stream$3) /us-~B; ]OR jOFF !201 1/09/30 l 
:j i j iUSPAT; Uro:R l l !17:29 l 
'.[s108 ;24 l(video adj 1 endoscop$3) and (compress$3 same stream$3) lUS-~B; ioR ;OFF j2011/09/30 ! 
i ! ! :USP'AJ· UCVV>O l : l 7'29 i ·: : : : ,... ..:A.A,f"1 : : ·1 : :: ; : ; • : ; ! . : 

·, ...... ; .... .... ,., ............ '' ' """'''"-'"" · ....................... ......... u ,, ..... , ............ ........ ,, ........... . ................................ u ,, ..... ,, ........... " '""'"""'-'"" · .... ~ ............... " '"" ; .. u , ...... ; ........... " '""'"""'-'"" "' ''"'· .............. , .... ; ... ....... , ............ ...... : 

jS109 l1240 jembed$4 same video same stream$3 same compress$3 !US-~B: \OR !OFF 12011/09/30 i 
:: : ? ~ : : \ : 
:: : : :USPAl Uro:R : : !17'31 : 
:: : i ~ I : ! ~ ' : 
., ............................. ; ....................................................................................................................................................................................................... , .... , ... ' ................................. : "''"""""'" f "'""""''"'"'""'"'"""'. 

jS1 10 j477 j"375"/$.ccls. and (embed$4 same video same stream$3 same compress$3) jUS-~ B; /OR /OFF \2011/09/30 ! 
j ! j !USPAT; um j l l17:32 i 
.~ ................ ~ ................ ; ............................................................................................................................................................................ ~ ...................................................................... ! ................... : .................................... : 

;1S111 j26 j"375"/$.ccls. and (embed$4 same video same stream$3 same compress$3).clm. jUS-~8; jOR )OFF !2011/09/30 j 
:: ! : !USP'AJ· ucvv,o : . 117'32 : :: : ~ ~ I'\ I~: : l , : 
:: • ! ~ : I ) : 

;jS1 12 !3 j("2006/0050785").URFN. jUSPAT [OR /OFF )2011/09/30 j 
:: : : ~ : : ~ : : : : : : : ·17'34 : 
:: ! ; : 1 : i . l .... _ .... ,...... ................ ""'"'"'""'"'"'""""'"""''-"""""'""''""'""''""""'"'"''"'''"-"'""'"""''-"""""'""''""'""''""""'"'"''"'''" , ................ ,-........ _. ''''""'""''""""'"'"''"'' •-""""'"""f: """""'"""""'""""'. 
:jS113 jO j("7792190").URFN. jUSPAT jOR /OFF .201 1/09/30 j 
:: : : : : : !17' 37 : 
:i ............... ~ '""'""""" 1 ............................................................................................................................................................................ i .................................. i ................................. l ................... } ..... · .............................. 1 
]S114 j35 j(375/240.02,240.03,240.12,240.13,240.18240.21,240.25.ccls. or jUS.~8; 10R \OFF j2011/09/30 l 
:l ! j382/233,236,238,239.a:ls.) and (calibrat$3 with data) jUSPAT; um. l i j17:46 1 
:l'""'"''''"''•'"''"""''"";'"""'""'"'"'""'""''"""""'""'""''""'"""""''"'"""""''"''"""""'"'"'"'"'""'""'""'"'"'"""""''"""""'"''"''""""' ''''""""'""'""'""'"'"",''""'''"""""'"''"''""¥''"'"'""""'"Y{"'"""'"'"'"""""''""""• 

]S115 j6 j!375/240.02,240.03,240. 12,240. 13,240. 18240.21,240.25.ccls. or \US-~B; (OR !OFF !201 1/09/30 l 
1\ i j382/233,236,238,239.a:ls.) and ((calibrat$3 with data) same stream$3) jUSPAT; um. j ( j17:46 l 
:: ............... . ~ ............................................................................................................................................................................................. ~ ................................... : .................................. : ................... t'"'""'""'"""""'""'""" : 

]S116 j38 !"375"/240.03.ocls. and (embed$4 same video same stream$3 same compress$3) \US-~8; jOR !OFF !201 1/09/30 1 
': ! : :uSP1AJ· u!YV'll : : 117· 51 : :~ ; j ; M , ·Clv'\.Al; ; } , l 

fom i1 !382/298,299.ocls. and (embed$4 same video same stream$3 same compre~) iUS-~B; jOR )OFF !201 1/09/30 i 
.• ' ? • ' • ~ • 
:: 1 1 iuSPAl um : : 117'56 i 
:: : ; ~ J : : i ' : 

:\S118 !J 24 j382/298,299.cds. and calibrat$3 jus-~B; /00 [OFF j201 1/09/30 l 
:l l l lUSf>AT· U9XR ! 1 !17·57 l 
:; ! ? ; I : : i ' : 
' '''''''""""" '"'" '"'""'' ' ~ "'"'''''''"'""'"''""'""~""'""""'""''"'"" '"'"'''''"'"'"''"'""'""'"''""'""~""'""'"""""""'" '"'""'''"'"'"''"'""'"'''' -~·""""'~""'""'"""""'" .................................. , ............... ~ .... ·i '""'""""""'" ''''""'''" ¥ . 

]S119 j1 j382/298,299.cds. and (calibrat$3 with stream$3) jus-~B; /00 \OFF !201 1/09/30 l 
:: : l :USP'AT· uc'IY'O : : 117·57 : 
:: : ? ~ i vJ\.Al: : t · i 

}s120 j21 j382/298,299.cds. and calibrat$3.clm. ius-~s; ioo joFF j201 1/09/30 j 
:: : : 'LJSP'AJ· UCVV'O : · ·17· 57 • ] ! ! ! M, ,Jl.AK"\ j j t · ! 
... ;: • . . ... • f i : 
iiS121 j1 !("7792190").FN. /US-~B; jOO iOFF 12011/09/30 l 
:i ! ·1· iUSPAl um i i 118·04 l 
:: ; ' ; I ~ ! l ' : 
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EAST Seaitb History 

Js122 lg ho/068 995" "11/999 337" "11/249 897" "10/670 933" "11/666 291" 1US-R3RJB· 'ioR loFF 12011/09/30 ! 
,1 1 , I I I I 1 • I , ! ~ , 

:) ! !"11/661,277" "10/670,934" "11/958,408" !USPAT; U&XR \ / j18:05 l 
" . ) . . . . .......................... , ....... _ ................. - ....................................................................... _ ..... _ ......... - ......................................................................... _ ..... _ ......... _., ........... ,.. ................................. _ .• ...... _ ..... _ ......... - ........ t· ..................... [ .............................. _ ..... _ ... . 

'lS123 ig !"10/068 995""11/999 377" "11/249 897""10/670 933· "11/666 291" iUS-ffiRJB· !OR :OFF '2011/09/30 l 
,, ~ 1 l f I I 1 t ~ 1 • l , 
:l l 1"11/661277'"'10/670934""11/958408" lUSPAT' U&XR i l !1 8·08 l :; ; : ' ) ' ~ • : ! ~ . : 

i)S124 \1 !("7512283").FN. \US-ffiRJB; [OR jOFF !2011/09/30 i 
:i ! l !USPAT' um i ! 118:12 l 
:: ; ! ; I ; : } I 

:fs125 !42 l"ge inspection technologies· .as. !US-~B; [OR lOFF '!2011/ 09/30 l 
:! l l luSPAT" um i l !18·14 i :: i l : I : : t ' : 

:iS126 143 l"ge inspection" .as. fus.~B; !OR loFF !2011/09/30 i 
:l l 1 lu0DAJ· u= ! l ! . 1 
·: ; l ; vf"/'I 1 ~ ; : :18,16 I 

:ism i1 i"11/958,408" ius.~B; jOR lOFF i2011/09/30 ! 
.• • l • • . l • 
:1 1 : :uSPAT" um 1 1 118·17 1 .! ! ) : I : : i ' : 
;, , ...... , ....... ~ ........... , ..................................................... , ..................... , ............................................ "''"""'""'""'"'"""'""''"""" '"""""'" ~""''"""""'"'""""'""' '"'""""" '""'"''""'""~ .................... \""""'"""""'"""""""" ' 
[jS128 1387 j(KANG-KYUNGWON KW.AK-KOOK-WHEE KWM-KOOK-Y KWM-KOOK-YEON !US-~B; jOR iOFF j2011/09/30 j 
[j i !SHIN-KYUNGSHIN-KYUNG-IOSHIN-KYUNG-Q-lULSHIN-KYUNG-FAN SHIN- !USPAT; Uro:R ! i 119:22 i 
:j l lKYUNG-H SHIN-KYUNG-HA SUH· YONOOVEON SUH-YONG.9JG SUH-YONG-BUM ! i ! j 1 

:l ! !SUH-YONG-HM SUH-Ya.JG-JAE SUH-Ya.JG-JIN HONG-YOUNG HONG-YOUNGER ! l I ! 
: • ; : • t : 

j j jHOO YOUNGiO Ha-JG-YOUNG.JIN HONG-YOUNCillO HONG-YOUNG.JUN HONG- j i I j 
:j ! lSUNG HOOSUNGBAO< HONG-SUNoo-lECl HONG-SUNCD-ll N Ha.JG- ! i l j 
;j l !SUNoo-lUL HONG-SUNGOEa<).in. and MPEG ! l l i 
:: • ! ~ : • } : 

/)S129 !169 l"375"/$.ccls. and (transformation adj1 parameter$1) jUS-~B; /OR iOFF 1201 1/09/30 j 
:: : : ~ : : ! : 
:: l l :USPAT; um : l !19:43 l 
:: I • I ! : , ; 

................................... !"'"'""""'""'""'"''""""'"""'"""'""'"'""'"""'""""'""""'""'""'"''""""'"""'"""'""'"'""'"""'""""'""""'""'"""''""""'"""'"""'"""''""'"""'""""'""""'""""'"''""""'" ' '""""'""'"'""'"""'""'' 
JS130 !55 (375"/$.ccls. and (transformation adj1 parameter$1) same vector \US-~B; /OR )OFF !2011/09/30 i 
:l ! l lUSPAl um ! i !19·43 l .: ; : ; ~ : ; ! ' : 

;!S131 !1 !"375"/$.a:ls. and (transformation adj1 parameter$1) same (vector with field$1) !US-~B; jOR iOFF 12011/09/30 j 
:i l l !uSPAl Uro:Jl l ! 119'44 l '.: i J ~ t ! : ~ . : 
.• - ~ • - ' - ' - \ ' , """' - • ' l .... : 

[jS132 jO j("2008/0205525").URR-J. jUSPAT !OR !OFF /201 1/09/30 j 
'1 l l l ! ! t19'44 1 
:; ; : ; ; ! ! . : 
·• ' ; . . . . • . : . • . l I 

:iS133 !O !("2002186771").FN. !US-~B; !OR jOFF !2011/09/30 i 
·~ ! ~ ! : : t : 
,! l j 1USPAT; um j j p9:46 j 

]S134 l1 jr20020186771.).FN. !US-~B; )OR )OFF '\2011/09/30 j 
11 1 l luSPAl um : : !19'46 i ;: : : ! I : : ! • : 

jS135 !48 jr2002/0186771'').URR-J. juSPAT \OR jOFF 12011/ 09/30 l 
·: : : : : : '19·50 1 
:; ! : : : ; i ' : 

:/S136 j73 j"375"/$.ccls. and ·non-rigid" \us.~B; jOR !OFF !201 1/09/30 1 

:l l ! luSPAl um i : i20·43 1 
:: ~ i ~ } i ; t ' ! 
iS137 jo j"375"/$.ccls. and ("non-rigid" with block with match) jUS-~B; /oo )OFF !2011/09/30 l 
:: : l !USPAl Uro:R : : !20'44 : 
'.! i ~ ; I J ! ~ ' ~ 

1 

file:///CVDocuments%20and%200ettingi/dmi!ls?/My%2.0Docul1l(t1is/e-Re.i%2/;l''Older/12300066'EASTSearcbHistixy. l1300('66 ..AccessibleVec:sion.btm (6 of 13llr:J1J201 l 2:00: 19 A.\l 

Page 186 of 728



EAST Seaitb History 

. . 
''""''''''""'"''"'"'"\\\\\\\' •'"'"''"''"\\\\\\\\\\\»\\U\\\\\ .. \\U\\\\\\\\\\\\\U .. \\»>»>>»\\\\UU\\\\\\U\\\,,\\\\\\\\\»\\U\\\\\\\\\U\\\\\\\\UU\Un\\U\ .. \\\\\\\\\\U\"''"''''''''''W\\\\\\ .. \\\\\\\\\UU\\\\\\UU\\\",\U\»\\\\\\\\\\U'"''"''''''\\\ \\\\\U\\U\\\\\\\" ·' U\\\\\\UU\U»\\U\n\\\\\\\\\\\• , 

[jS138 j5 !"375"/$.ccls. and ("non-rigid'' with block) jUS.ffiPuB; \OR )OFF j2011/09/30 j 
:: 1 : :USPAT- USCCR : ! l20:44 1 
·: ; 2 ; I ! ' ~ : 

()S139 !13 /"375"/$.ccls. and ("non-rigid" same block) · \US.ffiPuB; [OR /OFF !2011/09/30 l 
,: 1 : 1USP'AJ· ucv·Y'n 1 1 120·44 1 
:: : : i } ~: ! \ ' : 

ib 40 jO j''375"/$.ccls. and (''non-rigid" with detect$3) ius.ffiPuB; JoR jOFF !2011/09/30 i 
:: 1 : :USP'AJ· U('I'\/'(') : 1 121 ·01 : jj : i i } ~i : ! · l 
. '"""""'"'"'. "'"'"""'"' ' "'""'"'"""'"'"'""""""""'"""""'""" "'"""'""""""""""""'""""""""""""''""""""""'"""'""""""""""""". "'"""""""""''""'"'"· •"""""'"""""""""""'. "'"'"""""'" l ""'""""""""'"""'"""'' 
:lS141 !7 j"375"/$.ccls. and ("non-r~id" same detect$3) !US.FG\JB; jOR lOFF :2011/09/30 ! .. . . . . . ! . 
:1 : : iUSPAT' Uro:R : 1 ,21 ·01 ! :: ; ! ; I ; : I . : 

i\S142 !2 !(("7120276") or ("7043063")).PN. !US.FG\JB; )OR jOFF 12011/09/30 j 
:j 1 j !USPAT; USCCR l j !21 :09 l 

:is143 j5 !("7120276").URPN. iuSPAT iOR jOFF l2011/09/30 i 
:: ~ ! ~ ~ : \ : .. . . . ' ' 121·10 . 
:: , ...... ,.,. ,,.,.;,,,,.,.,,,,,,. ,,~. '"''' ''""" · " ''"'"'" '''"''''"'""'''''· '"""''"""'''""' '"''" ' " "-'"'"'"'''""'" ''"""'"'""''''u'"""" """''''· " ' '""" ' " "-'"" · ..... i ...... ,,,.,.,.,"'""; ••u•• .. •••: """''''· " ' '""" ' " "-'"" · "'; ' '"· ''"'''"'''" ! "" ·'''· '"""''"""''''· " ' '" ~ 
iS144 16 j"375"/$.ccls. and "non-rigid" and (block with averag$3) lUS.FG\JB; \OR !OFF 12011/09/30 i 
il l l luSPAl USCCR ! i !21 ·12 l 
:: : i ~ I : ! ~ ' : 
·'"'""'""'•""'"'""'"',·""'""""""""""""""'"'"'"""'"'"""""'"'""""'"""'""""""""""""""'"'"'"""'"'"""""'"'""""'"""'""""""""•""'"""'"'"'"""'"'"""',""'""""'"""'""""""',""'""""'""f"'""'"""""'"'""""'"', 
jS145 16443 j"375"/$.ccls. and (block with averag$3) jUS-FG\JB; /OR !OFF !2011/09/30 ! ., : . . . . l ' 
l l l !USPAT; um l l 121 :16 i 
} ' ' ~ • ! ' : 

;\S146 j564 j"375"/$.ccls. and (block with averag$3 with threshold$3) jUS.FG\JB; [OR jOFF !2011/09/30 j 
l l : lUSPAl USCCR i : 121:16 i 

'.! ; ! ; I : ! i : 

;jS147 !o j"375"/$.ccls. and (block with averag$3 with threshokl$3 same rigid) iUS.FG\JB; [OR \OFF )2011/09/30 j 
:: : : : : : ? : 
: : 1 :USPAT; USXR : : i21:16 : 
:: ! ! ! ~ : ) : 
.• """""""". "'"'"'"'"'. ""'"'"'""'"'"""'"""""''""'""'"-'""'""'""''""""'"'"'""''"""'"""'"""''""""'""'"""'"'"'""''""""'"'"'""'"' < ""'"""""'""'""""""'' ''''""'""''""""'"'"'""' '"""" '"""""l. .. ............................. . 

:jS148 iO (375"/$.ccls. and (block with averag$3 with threshold$3 same $4rigid) jUS-FG\JB; jOR jOFF 1201 1/09/30 j 
:j l : lumAT· ucw'O ! l !21 · 16 l 
' • ? • vft\ I vJ\Jll ' ' ! ' i 

.• ............. w: ................ ............................ " .................................................................... " ... " ................................................................... : .... " ............................ ................................ ": """'" .......... r .................................... i 
:jS149 )o !"375"/$.<rls. and (block with averag$3 same threshold$3 same $4rigid) jUS-FG\JB; 10R jOFF j2011/09/30 l 
:i : l lUSPAl um : ! 121·16 : :! ! i ; ~ : : i . : 

[(S150 j1278 !"375"/$.o::ls. and (block with averag$3 same threshold$3 (MV with position)) !US.FG\JB; \OR /OFF !2011/09/30 i 
:! : l lUSPAl um: : 121·17 : 
:~ ............... . ~ ................ ~ ............................... " ......................................................................... " ................................................................ ~·······""''' J .................... : .................................. : .......... ""'''' ' ~ ..... • ............................. : 
]S151 !7 j"375"/$.o::ls. and (block with averag$3 same threshold$3 and (MV with \US-FG\JB; lQR jOFF !2011/09/30 1 
·: • • " )) 1USP1AJ UCl/'V'O . : \ . :! i jpos1t1on l ,., ; IMA1 j i i21:17 ! 
{$152 i1 91 fnon adj 1 rigid adj 1 body !US.FG\JB; jOR iOFF !2011/09/30 i 
.• ' ? • ' • ~ ' 

Ii i l lUSPAT; um i l !21 :29 i 
:: : : ~ : : ~ : 

:\S153 !3 j"375"/$.o::ls. and (non adj1 rigid adj1 body) !US.FG\JB; /00 [OFF j2011/09/30 l 
:l l l iuSPAl um ! : !21·30 l :; ! ? ; I : ~ ' : 

:jS154 j41 i("5768438").URPN. jUSPAT !OO )OFF 12011/09/30 1 
:i i l : : l21·31 l 
:: ~ ! ; ' ; ~ . : 

Js155 j6o j"375"/$.o::ls. and (rigid adj1 body) !IBR?RJB; 
1
00 \OFF j2011/09/30 

1 
·· · • 'USP'AT· u= · · ·21 · 32 · '.! : ! : ,~: : t • i .. . . . . . ' . ... ;: . . .... . . i ! 

iiS156 j75 j"375"/$.ccis. and (non adj1 rigid) jIBR?RJB: jOO iOFF 12011/09/30 j 
:i i i !USPAT; um; ! 121:32 l 
:· ' \ ' ' ! t : 
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IN THE UNITED STATES PA TENT AND TRADEMARK OFFICE 

In re Application of: Y eping Su et al. 

Serial No.: 

Filed: 

12/309,066 

January 5, 2009 

For: METHOD AND APPARATUS USING 
VIRTUAL REFERENCE PICTURES 

I Examiner: Mills, D. 

I Group Art: 2462 

-----------------------' 

AMENDMENT UNDER 37 C.F.R. §1.111 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Please enter and consider the following amendments and remarks. 

Amendments to, and Listing of, the Claims begins on page J of this paper. 

Remarks/Arguments begin on page 15 of this paper. 
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Amendments to, and Listing of, the Claims 

This listing of claims will replace all p1·ior versions, and listings, of claims in the application: 

1. (CuITently Amended) An apparatus, comprising: 

an encoder for encoding at least one picture, using at least one virtual reference picture, 

to form a resultant bitstream, wherein the at least one virtual reference picture is different than a 

previously decoded picture, and the at least one virtual reference pictme is stored in a decoded 

picture buffer that also stores non-virtual reference pictures. 

2. (Original) The apparatus of claim 1, wherein the at least one picture corresponds to at 

least one of at least two views of multi-view video content. 

3. (Original) The apparatus of claim 1, wherein the at least one virtual reference picture 

is formed from at least one reference picture that has undergone a signal processing 

transformation. 

4. (Previously presented) The apparatus of claim 3, wherein said encoder signals warping 

parameters of the signal processing transformation in at least one high level syntax included in 

the resultant bitstream. 

5. (Original) The apparatus of claim 1, wherein the at least one virtual reference picture 

is formed from at least one filtered reference picture. 

6. (Previously presented) The apparatus of claim 5, wherein said encoder signals filter 

coefficients used to filter the at least one filtered reference picture in at least one high level 

syntax included in the resultant bitstream. 
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7. (Original) The apparatus of claim 1, wherein the at least one picture corresponds to 

multi-view video content, and the at least one virtual reference picture is formed using at least 

one view interpolated picture. 

8. (Previously presented) The apparatus of claim 7, wherein said encoder signals 

parameters for the at least one view interpolated picture in at least one high level syntax element 

included in the resultant bitstream. 

9. (Previously presented) The apparatus of claim 1, wherein said encoder signals an 

existence of the at least one virtual reference picture in the resultant bitstream. 

10. (Previously presented) The apparatus of claim 1, wherein said encoder signals an 

existence of the at least one virtual reference picture in a high-level syntax in the resultant 

bitstream. 

11. (Oiiginal) The apparatus of claim 1, wherein at least one of a method and a 

parameter for creating the at least one virtual reference picture is signaled in at least one high 

level syntax element included in the resultant bitstream. 

12. (Cancelled) 

13. (CmTently Amended) The apparatus of claim 12 claim 1, wherein said encoder 

utilizes pre-specified insertion and deletion operations for the at least one virtual reference 

picture with respect to the decoded picture buffer. 

14. (Currently Amended) The apparatus of claim 12 claim 1, wherein the at least one 

virtual reference picture is stored in a sho1t-term memory po1tion of the decoded pictme buffer. 
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The apparatus of claim 12 claim 1, wherein the at least one 

virtual reference picture is stored in a long-term memory po1tion of the decoded picture buffer. 

16-17. ( Cancelled) 

18. (Previously presented) The apparatus of claim 1, wherein said encoder directly refers 

to the at least one vutual reference picture in a prediction process for the at least one picture, 

using an index of the at least one virtual reference picture. 

19. (Original) The apparatus of claim 18, wherein a default reference list construction 

process is performed to include the at least one virtual reference picture. 

20. (01iginal) The apparatus of claim 19, wherein at least one reference picture list 

reorde1ing command is defined to include the at least one vutual reference picture in the default 

reference list construction. 

21. (Original) The apparatus of claim 19, wherein a pre-specified reference list 

reordering command is combined with a high level syntax to include the at least one virtual 

reference pictme in the default reference list constrnction. 

22. (Original) The apparatus of claim 1, wherein each of the at least one virtual reference 

picture is respectively referred to by a reference picture index corresponding to a reference 

picture list. 

23. (CmTently amended) [[A]] In a video encoder, a method, comprising: 

encoding at least one picture, using at least one virtual reference picture, to form a 

resultant bitstream, wherein the at least one virtual reference picture is different than a previously 

decoded picture, and the at least one virtual reference pictme is stored in a decoded picture 

buffer that also stores non-virtual reference pictures. 
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24. (Previously presented) The method of claim 23, wherein the at least one picture 

coITesponds to at least one of at least two views of multi-view video content. 

25. (Previously presented) The method of claim 23, wherein the at least one virtual 

reference picture is formed from at least one reference picture that has undergone a signal 

processing transformation. 

26. (Previously presented) The method of claim 25, wherein said encoding step 

comprises signaling warping parameters of the signal processing transformation in at least one 

high level syntax included in the resultant bitstream. 

27. (Previously presented) The method of claim 23, wherein the at least one virtual 

reference pictw·e is formed from at least one filtered reference picture. 

28. (CuITently Amended) The method of claim 27, wherein said encoding step comprises 

signaling filter coefficients used to filter the at least one filtered reference picture in at least one 

high level syntax included in the resultant bitstream bitstream. 

29. (Previously presented) The method of claim 23, wherein the at least one picture 

coITesponds to multi-view video content, and the at least one virtual reference picture is formed 

using at least one view interpolated picture. 

30. (Previously presented) The method of claim 29, wherein said encoding step 

comprises signaling parameters for the at least one view interpolated picture in at least one high 

level syntax element included in the resultant bitstream. 
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31. (Previously presented) The method of claim 23, wherein said encoding step 

comprises signaling an existence of the at least one virtual reference picture in the resultant 

bitstream. 

32. (Previously presented) The method of claim 23, wherein said encoding step 

comprises signaling an existence of the at least one virtual reference picture in a high-level 

syntax in the resultant bitstream. 

33. (Previously presented) The method of claim 23, wherein said encoding step 

comprises signaling at least one of a method and a parameter for creating the at least one virtual 

reference picture in at least one high level syntax element included in the resultant bitstream. 

34. (Cancelled) 

35. (Currently Amended) The method of claim 34 claim 23, further comprising 

utilizing pre-specified inse1iion and deletion operations for the at least one virtual reference 

picture with respect to the decoded picture buffer. 

36. (Currently Amended) The method of claim 34 claim 23, further comprising 

storing the at least one virtual reference picture in a short-term memory po1tion of the decoded 

picture buffer. 

37. (Currently Amended) The method of claim 34 claim 23, fuiiher comprising 

storing the at least one virtual reference picture in a long-te1m memory portion of the decoded 

picture buffer. 

38-39. (Cancelled) 
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40. (Previously presented) The method of claim 23, wherein said encoding step directly 

refers to the at least one virtual reference picture in a prediction process for the at least one 

picture, using an index of the at least one virtual reference picture. 

41. (Previously presented) The method of claim 40, further comprising performing a 

default reference list construction process that includes the at least one virtual reference picture. 

42. (Previously presented) The method of claim 41, further comprising defining at least 

one reference picture list reordering command to include the at least one virtual reference picture 

in the default reference list construction process. 

43. (Original) The method of claim 41, wherein said step of performing the default 

reference list construction process comprises combining a pre-specified reference list reordeiing 

command with a high level syntax to include the at least one virtual reference picture in the 

default reference list construction. 

44. (Previously presented) The method of claim 23, wherein each of the at least one 

virtual reference picture is respectively referred to by a reference picture index corresponding to 

a reference picture list. 

45. (Currently amended) An apparatus, comptising: 

a decoder for decoding at least one picture, using at least one virtual reference picture, 

from a bitstream, wherein the at least one virtual reference picture is different than a previously 

decoded picture, and the at least one virtual reference picture is stored in a decoded picture 

buffer that also stores non-virtual reference pictures. 

46. (Original) The apparatus of claim 45, wherein the at least one picture corresponds to 

at least one of at least two views of multi-view video content. 
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47. (Original) The apparatus of claim 45, wherein the at least one virtual reference 

picture is formed from at least one reference picture that has undergone a signal processing 

transformation. 

48. (Previously presented) The apparatus of claim 47, wherein said decoder determines 

warping parameters of the signal processing transformation from at least one high level syntax 

included in the bitstream. 

49. (Original) The apparatus of claim 45, wherein the at least one virtual reference 

picture is formed from at least one filtered reference picture. 

50. (Previously presented) The apparatus of claim 49, wherein said decoder determines 

filter coefficients used to filter the at least one filtered reference picture from at least one high 

level syntax included in the bitstream. 

51. (Oiiginal) The apparatus of claim 45, wherein the at least one picture co1Tesponds to 

multi-view video content, and the at least one virtual reference picture is fo1med using at least 

one view interpolated picture. 

52. (Previously presented) The apparatus of claim 51, wherein said decoder determines 

parameters for the at least one view interpolated picture from at least one high level syntax 

element included in the resultant bitstream. 

53. (Previously presented) The apparatus of claim 45, wherein said decoder determines 

an existence of the at least one virtual reference picture in the bitstream. 

54. (Previously presented) The apparatus of claim 45, wherein said decoder determines 

an existence of the at least one virtual reference picture from a high-level syntax in the bitstream. 

8 

Page 199 of 728



CUSTOMER NO.: 24498 
Serial No.: 12/309,066 
Office Action dated: October 7, 2011 
Response: November 30, 2011 

Attorney Docket: PU060137 

55. (Original) The apparatus of claim 45, wherein at least one of a method and a 

parameter for creating the at least one virtual reference picture is determined from at least one 

high level syntax element included in the bitstream. 

56. (Cancelled) 

57. (CmTently amended) The apparatus of claim 56 claim 45, wherein said decoder 

utilizes pre-specified insertion and deletion operations for the at least one virtual reference 

picture with respect to the decoded pictme buffer. 

58. (Currently amended) The apparatus of claim 56 claim 45, wherein the at least 

one virtual reference picture is stored in a short-term memory portion of the decoded picture 

buffer. 

59. (Currently amended) The apparatus of claim 56 claim 45, wherein the at least 

one virtual reference picture is stored in a long-te1m memory portion of the decoded picture 

buffer. 

60-61. (Cancelled) 

62. (Previously presented) The apparatus of claim 45, wherein said decoder directly 

refers to the at least one virtual reference picture in a prediction process for the at least one 

picture, using an index of the at least one virtual reference picture. 

63. (Otiginal) The apparatus of claim 62, wherein a default reference list construction 

process is performed to include the at least one virtual reference picture. 
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64. (Original) The apparatus of claim 63, wherein at least one reference pictme list 

reordering command is defined to include the at least one virtual reference picture in the default 

reference list construction. 

65. (01iginal) The apparatus of claim 45, wherein each of the at least one virtual 

reference picture is respectively refeITed to by a reference picture index corresponding to a 

reference picture list. 

66. (Currently amended) [[A]] In a video decoder. a method, comprising: 

decoding at least one picture, using at least one virtual reference picture, from a 

bitstream, wherein the at least one virtual reference picture is different than a previously decoded 

picture, and the at least one virtual reference pictme is stored in a decoded picture buffer that 

also stores non-virtual reference pictures. 

67. (Previously presented) The method of claim 66, wherein the at least one picture 

con-esponds to at least one of at least two views of multi-view video content. 

68. (Previously presented) The method of claim 66, wherein the at least one virtual 

reference pictme is formed from at least one reference picture that has undergone a signal 

processing transformation. 

69. (Previously presented) The method of claim 68, wherein said decoding step 

comprises determining warping parameters of the signal processing transformation from at least 

one high level syntax included in the bitstream. 

70. (Previously presented) The method of claim 66, wherein the at least one virtual 

reference picture is formed from at least one filtered reference pictme. 
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71. (Previously presented) The method of claim 70, wherein said decoding step 

comprises determining filter coefficients used to filter the at least one filtered reference picture 

from at least one high level syntax included in the bitstream. 

72. (Previously presented) The method of claim 66, wherein the at least one picture 

con-esponds to multi-view video content, and the at least one virtual reference picture is formed 

using at least one view interpolated pictme. 

73. (Previously presented) The method of claim 72, wherein said decoding step 

comprises determining parameters fo r the at least one view interpolated pictme from at least one 

high level syntax element included in the resultant bitstream. 

74. (Previously presented) The method of claim 66, wherein said decoding step 

comprises determining an existence of the at least one vi.tiual reference picture in the bitstream. 

75. (Oiiginal) The method of claim 66, wherein said decoding step comprises 

determining an existence of the at least one virtual reference picture from a high-level syntax in 

the bitstream. 

76. (Currently amended) The method of claim 66, wherein said decoding step comprises 

determining at least one of a method and a parameter for creating the at least one virtual 

reference picture from at least one high level syntax element included in the bitstream [[(]]. 

77. (Cancelled) 

78. (Currently amended) The method of claim 77 claim 66, further comprising 

utilizing pre-specified insertion and deletion operations for the at least one virtual reference 

picture with respect to the decoded picture buffer. 
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The method of claim 77 claim 66, further comprising 

storing the at least one virtual reference picture in a short-term memory po1tion of the decoded 

picture buffer. 

80. (CuiTently amended) The method of claim 77 claim 66, fu1ther comprising 

storing the at least one virtual reference picture in a long-te1m memory portion of the decoded 

picture buffer. 

81-82. (Cancelled) 

83. (Previously presented) The method of claim 66, wherein said encoding step directly 

refers to the at least one virtual reference picture in a prediction process for the at least one 

picture, using an index of the at least one virtual reference picture. 

84. (Previously presented) The method of claim 83, further comprising pelforming a 

default reference list construction process that includes the at least one virtual reference picture. 

85. (Previously presented) The method of claim 84, further comprising defining at 

least one reference picture list reorde1ing command to include the at least one virtual reference 

picture in the default reference list constrnction process. 

86. (Previously presented) The method of claim 66, wherein each of the at least one 

viltual reference picture is respectively referred to by a reference picture index corresponding to 

a reference picture list. 

87. (Cancelled) 
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88. (Currently amended) A non-transitory computer readable storage media having video 

signal data encoded thereupon, comprising: 

at least one picture, encoded using at least one virtual reference picture, to form a 

resultant bitstrearn, wherein the at least one virtual reference picture is different than a previously 

decoded picture, and the at least one viliual reference picture is stored in a decoded picture 

buffer that also stores non-virtual reference pictures. 

89. (New) The apparatus of claim 1, wherein dedicated memory slots are used in the 

decoded picture buffer to store virtual reference pictures including the virtual picture, and 

wherein each of the virtual reference pictures are identified by a virtual reference picture 

identifier that is unique for each of the virtual reference pictures. 

90. (New) The method of claim 23, wherein dedicated memory slots are used in the 

decoded picture buffer to store viliual reference pictures including the viliual picture, and 

wherein each of the virtual reference pictures are identified by a vi.J.iual reference picture 

identifier that is unique for each of the virtual reference pictures. 

91. (New) The apparatus of claim 45, wherein dedicated memory slots are used in the 

decoded picture buffer to store virtual reference pictures including the virtual picture, and 

wherein each of the virtual reference pictures are identified by a virtual reference picture 

identifier that is unique for each of the vittual reference pictures. 

92. (New) The method of claim 66, wherein dedicated memory slots are used in the 

decoded picture buffer to store viiiual reference pictures including the viiiual picture, and 

wherein each of the virtual reference pictures are identified by a vi.J.iual reference picture 

identifier that is unique for each of the vittual reference pictures. 
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93. (New) The apparatus of claim 14, wherein the at least one virtual reference 

picture and any other virtual reference pictures are stored in the short-term memory portion of 

the decoded picture buffer using unused frame numbers and unused picture order counts to 

differentiate the virtua1 reference pictures from the non-virtual reference pictures. 

94. (New) The method of claim 36, wherein the at least one virtual reference picture 

and any other viitual reference pictures are stored in the sho1t-term memory po1tion of the 

decoded picture buffer using unused frame numbers and unused picture order counts to 

differentiate the virtua1 reference pictures from the non-virtual reference pictures. 

95. (New) The apparatus of claim 58, wherein the at least one virtual reference 

picture and any other virtual reference pictures are stored in the short-term memory portion of 

the decoded picture buffer using unused frame numbers and unused picture order counts to 

differentiate the viitual reference pictures from the non-virtual reference pictures. 

96. (New) The method of claim 79, wherein the at least one vittual reference picture 

and any other virtual reference pictures are stored in the sho1t-term memory po1tion of the 

decoded picture buffer using unused frame numbers and unused picture order counts to 

differentiate the virtual reference pictures from the non-virtual reference pictures. 

97. (New) The apparatus of claim 15, wherein the at least one virtual reference 

picture and any other viitual reference pictures are stored in the long-te1m memory po1tion of the 

decoded picture buffer using unused long te1m identifiers to differentiate the vfrtual reference 

pictures from the non-vn·tual reference pictures. 

98. (New) The method of claim 37, wherein the at least one virtual reference picture 

and any other virtual reference pictures are stored in the long-term memory po1tion of the 

decoded picture buffer using unused long term identifiers to differentiate the virtual reference 

pictures from the non-virtual reference pictures. 
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99. (New) The apparatus of claim 59, wherein the at least one virtual reference 

picture and any other virtual reference pictures are stored in the long-te1m memory portion of the 

decoded picture buffer using unused long term identifiers to differentiate the virtual reference 

pictures from the non-virtual reference pictures. 

100. (New) The method of claim 80, wherein the at least one virtual reference picture 

and any other virtual reference pictures are stored in the long-te1m memory po1tion of the 

decoded picture buffer using unused long term identifiers to differentiate the virtual reference 

pictures from the non-virtual reference pictures. 
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REMARKS 

The Office Action mailed October 7, 2011 has been reviewed and carefully considered. No 

new matter has been added. Reconsideration of the prior rejections in light of the instant 

amendments and remarks is respectfully requested. 

Claims 12, 16-17, 34, 38-39, 56, 60-61, 77, 81-82, and 87 have been cancelled. New 

Claims 89-100 have been added. Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-

86, and 88-100 are pending. 

Claims 23-44, 87, and 88 stand rejected under 35 U.S.C. 101. Of Claims 23-44, 87, and 88, 

Claims 23, 87, and 88 are independent Claims. Claims 23-44 are directed to respective methods. 

ln Bilski v. Kappos, 130 S. Ct. 3218, 561 US _ , 177 L. Ed. 2d 792 (2010), the United 

States Supreme Comt stated that the machine-or-transformation text is a "useful and impo1tant 

clue" and "investigative tool" for determining whether some claimed methods are statutory 

processes. According to the machine or transfo1mation text, a process may be deemed statutory 

under 35 U.S.C. 101 if the process is (1) tied to another statutory category, or (2) transforms 

underlying subject matter to a different state or thing. 

Accordingly, Claim 23 has been amended to now respectively recite, inter alia, "In a 

video encoder, a method" (emphasis added). To that end, we fi:uther note that as per MPEP 

2111.02(1), "[a]ny terminology in the preamble that limits the strncture of the claimed invention 

must be treated as a claim limitation". Further to that end, we respectfully point out that one of 

ordinary skill in this and related aits would readily recognize that a video encoder would 

necessarily involve hai·dware, essentially a machine having, e.g., a processor or similar 

processing element and coITesponding memory. As such, we note that page 4, lines 6-15 of the 

instant application disclose the following: 

The functions of the various elements shown in the figures may be 

provided through the use of dedicated hai·dware as well as hardware capable of 

executing software in association with appropriate softwai·e. When provided by a 
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processor, the functions may be provided by a single dedicated processor, by a 

single shared processor, or by a plurality of individual processors, some of which 

may be shared. Moreover, explicit use of the te1m "processor" or "controller" 

should not be construed to refer exclusively to hardware capable of executing 

software, and may implicitly include, without limitation, digital signal processor 

("DSP") hardware, read-only memory ("ROM") for storing software, random 

access memory ("RAM"), and non-volatile storage. Other hardware, 

conventional and/or custom, may also be included. 

Thus, one of ordinary skill in the rut would readily recognize that a video encoder must 

include a processing element and a memory element, both being hardware elements (see, e.g., 

instant application, p. 4, lines 6-15). Moreover, in view of the aforementioned reproduced po1tion 

of the specification (i.e., instant application, p. 4, lines 6-15), this interpretation is only fmther 

bolstered and made more readily apparent. Additionally, Claim 23 has been amended to now recite, 

inter alia, "wherein the at least one virtual reference picture is stored in a decoded picture buffer 

that also stores non-virtual reference pictures". As such, the buffer (i.e., memory element) is 

now explicitly recited in the body of Claim 23. Thus, Claim 23 is tied to the statutory class of 

appru·atus. Hence, Claim 23 is believed to satisfy 35 U.S.C. 101 for at least the reasons set forth 

above. Since Claims 24-44 directly or indirectly depend from Claim 23 and, thus, include all the 

limitations of Claim 23, Claims 24-44 are believed to satisfy 35 U.S.C. 101 for at least the same 

reasons set forth above regarding Claim 23. 

While not rejected, Claim 66 was similru·ly amended, but reciting a "video decoder" instead 

of a "video encoder" . In particular, Claim 66 was amended to now recite, inter alia, ''In a video 

decoder, a method". Hence, Claim 66 is believed to satisfy 35 U.S.C. 101 for at least the reasons set 

fo1th above regru·ding Claim 23. Since Claims 67-86 directly or indirectly depend from Claim 66 

and, thus, include all the limitations of Claim 66, Claims 67-86 ru·e believed to satisfy 35 U.S.C. 101 

for at least the same reasons set fo1th above regru·ding Claim 66. 

Regarding Claim 87, the same has been cancelled. As such, the rejection there against is 

rendered moot. 
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Regarding Claim 88, the same has been amended to now recite, inter alia, "A non

transitory computer readable storage media" (emphasis added). As noted in a memo (hereinafter 

also referred to as the "Kappos' memo", a copy of which is enclosed herewith for the Examiner's 

convenience) dated January 26, 2010 from David J. Kappos, Under Secretary of Commerce for 

Intellectual Prope1ty and Director of the United States Patent and Trademark Office, "[a] claim 

drawn to such a computer readable medium that covers both transitory and non-transitory 

embodiments may be amended to narrow the claim to cover only statutory embodiments to avoid 

a rejection under 35 U.S.C. 101 by adding the limitation 'non-transitory' to the claim." The 

memo further statutes that "[s]uch an amendment would typically not raise the issue of new 

matter, even the specification is silent because the broadest reasonable interpretation relies on the 

ordinary and customary meaning that includes signals per se." Hence, Claim 88 is believed to 

satisfy 35 U.S.C. 101 for at least the reasons set fo1th above. 

Claims 1-3, 5, 6, 9-11, 16, 17, 23-25, 27, 28, 31-33, 38, 39, 45-47, 49, 50, 53-55, 60, 61, 66-

68, 70, 71, 74-76, 81, 82, 87, and 88 stand rejected under 35 U.S.C. 102(a) as being anticipated by 

"Video Compression using Blur Compensation", by Budagavi Madhukar, lmage Processing, 2005, 

Proceedings of the International Conference on lmage Processing (ICJP) 2005, pp. 882-85 

(hereinafter "Budagavi"). Claims 4, 7, 12, 18, 22, 29, 26, 34, 40, 44, 48, 51, 56, 62, 65, 69, 72, 77, 

83, and 86 stand rejected as being unpatentable over Budagavi in view of "Background mosaicking 

for low bit rate video coding", by F. Dufaux et al., ICIP 1996, pp. 673-76 (hereinafter "Dufaux"). 

Right at the onset, we note that many claims were not addressed but rather ignored by the 

present Office Action. That is, while page 2 of the Office Action mentions all (previously) pending 

Claims 1-88 as rejected, Claims 8, 13-15, 19-21, 30, 35-37, 41-43, 52, 57-59, 63-64, 73, 78-80, 84-

85 were not at all specifically addressed in the Office Action. It is our position that the same are 

allowable over the cited prior rut. In any event, the Examiner dearly has not set fo1th a prima facie 

rejection, or any specific rejection for that matter, against Claims 8, 13-15, 19-21. 30, 35-37. 41-43, 

52. 57-59, 63-64. 73, 78-80, 84-85. As such, it is respectfully requested that the status of these 
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claims be co1Tected as allowable in accordance with our evaluation of the same against the prior rut 

and in view of the absence of any ru·gu ment by the Examiner to the contrru·y. 

The independent claims cmrently pending are Claims 1, 23, 45, 66, and 88. As noted 

above, Claims 1, 23, 45, 66, and 88 have been amended. Suppo1t for the amendments may be found 

at least at Claim 12 and page 9, lines 3-22 of the instant application as filed. 

It is respectfully asse1ted that none of the cited references, either taken singly or in any 

combination, teach or suggest the following limitations recited in Claims 1, 23, 45, 66, and 88: 

"the at least one virtual reference picture is stored in a decoded picture buffer that also stores 

non-virtual reference pictures." 

For example, while Claims 1, 23, 45, 66, and 88 each explicitly recite that "the at least 

one virtual reference picture is stored in a decoded picture buffer that also stores non-virtual 

reference pictures", Budagavi discloses "we ... introduce an additional frame buffer called the 

blur frame buffer (MFB) .... This frame buffer consists of a blurred version of the previous 

frame. In our video coder, the macroblock in the current video frame gets predicted from frames 

in the multiframe buffer and the BFB" (see, e.g., Budagavi, section 2, and Figure 2(b)). Hence, 

Budagavi requires a blur frame buffer that is sepru·ate from a multiframe buffer, where the blur 

frame buffer stores intentionally blurred frames and the multiframe buffer stores non

intentionally blurred frames. The preceding characterizations "intentionally blurred" and "non

intentionaUy blurred" ru·e used with respect to whether or not Budagavi uses his disclosed 

blurring filters to intentionally blur a frame that is then stored in the blur frame buffer, and not 

with respect to pictures that may have originally been taken to purposefully include a blurring 

effect. Thus, overhead in Budagavi is increased both in requiring a separate (blur frame) buffer 

and managing the separate (blur frame) buffer while at the same time also managing the 

multiframe buffer. In contrast, the inventions of Claims 1, 23, 45, 66, and 88 advantageously 

exploit the already existing decoded picture buffer in a novel way in order to seamlessly and 

advantageously uti1ize virtual reference pictures. Hence, in sum Budagavi teaches away from 

the explicit ]imitations of Claims 1, 23, 45, 66, and 88 reproduced above. While a teaching away 

ru·gument is not germane to a rejection under 35 U.S.C. 102, it does show just how far off 

Budagavi is from the explicit limitations recited in Claims 1, 23, 45, 66, and 88. 
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Regarding Dufaux, the same does not cure the deficiencies of Budagavi, but rather 

suffers from the same deficiencies. For example, similar to Budagavi but directly contrary to 

Claims 1, 23, 45, 66, and 88, the approach of Dufaux requires an additional frame buffer (see, 

e.g., Dufaux, p. 673, right side, third full paragraph), thus teaching away from the explicit 

limitations of Claims 1, 12, 45, 66, and 88. Moreover, Dufaux (also similar to Budagavi) does 

not include even one occurrence of a "decoded picture buffer", a term of a1i in video 

compression. 

Thus, Claims 1, 23, 45, 66, and 88 are patentably distinct and non-obvious over the cited 

references for at least the preceding reasons. 

"A claim is anticipated only if each and every element as set fo1th in the claim is found, 

either expressly or inherently described, in a single prior a1i reference." MPEP §2131, citing 

Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628,631, 2 USPQ2d 1051, 1053 (Fed. 

Cir. 1987). 

The failure of an asserted combination to teach or suggest each and every feature of a 

claim remains fatal to an obviousness rejection under 35 U.S.C. § 103. Section 2143.03 of the 

MPEP requires the "consideration" of every claim feature in an obviousness determination. To 

render a claim unpatentable, however, the Office must do more than merely "consider" each and 

every feature for this claim. Instead, the asserted combination of the patents must also teach or 

suggest each and every claimfeature. See In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA 

1974) (emphasis added) (to establish primafacie obviousness of a claimed invention, all the 

claim features must be taught or suggested by the prior mi). Indeed, as the Boru·d of Patent 

Appeal and Interferences has recently confirmed, a proper obviousness determination requires 

that an Examiner make "a seru·ching compru·ison of the claimed invention - including all its 

limitations - with the teaching of the prior a1t." See In re Wada and Murphy, Appeal 2007-3733, 

citing In re Ochiai, 71 F.3d 1565, 1572 (Fed. Cir. 1.995) (emphasis in original). "If an 

independent claim is nonobvious under 35 U.S.C. 103, then any claim depending therefrom is 

nonobvious" (MPEP §2143.03, citing In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 

1988)). 
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Hence, Claims 1, 23, 45, 66, and 88 are patentably distinct and non-obvious over the cited 

references for at least the reasons set forth above. 

Claims 2-11, 13-15, and 18-22 directly or indirectly depend from Claim 1 and, thus, include 

all the limitations of Claim 1. Claims 24-33, 35-37, and 40-44 directly or indirectly depend from 

Claim 23 and, thus, includes all the limitations of Claim 23. Claims 46-55, 57-59, and 62-65 

directly or indirectly depend from Claim 45 and, thus, includes all the limitations of Claim 45. 

Claims 67-76, 78-80, and 83-86 directly or indirectly depend from Claim 66 and, thus, includes all 

the limitations of Claim 66. Accordingly, Claims 2-11, 13-15, and 18-22 are patentably distinct and 

non-obvious over the cited references due to their respective dependencies from Claim l , Claims 

24-33, 35-37, and 40-44 are patentably distinct and non-obvious over the cited references due to 

their respective dependencies from Claim 23, Claims 46-55, 57-59, and 62-65 are patentably 

distinct and non-obvious over the cited references due to their respective dependencies from Claim 

45, and Claims 67-76, 78-80, and 83-86 are patentably distinct and non-obvious over the cited 

references due to their respective dependencies from Claim 66. 

Moreover, said dependent claims include patentable subject matter in and of themselves and 

are, thus, patentable distinct and non-obvious over the cited references in their own right. For 

example, it is respectfully asse1ted that none of the cited references, either taken singly or in any 

combination, teach or suggest the limitations recited in Claims 8, 13-15, 19-21, 30, 35-37, 41-43, 

52, 57-59, 63-64, 73, 78-80, 84-85. For example, as noted above, the Examiner has failed to even 

mention the limitations of these claims in the Office Action in any specific rejection of the same. 

Rather, they are simply listed on page 2 of the Office Action as rejected. Given the Applicants 

evaluation of these claims against the p1ior rut and the absence of any ru·gument by the Examiner to 

the contrary, it is respectfully asse1ted that these claims are patentably distinct and non-obvious over 

the cited references in their own respective rights. 

Reconsideration of the rejections is respectfully requested. 
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Moreover, as noted above, new Claims 89-100 have been added. Support for Claims 89-92 

may be found at least at page 9, lines 17-22 of the instant application as filed. Suppo1t for Claims 

93-96 may be found at least at page 9, lines 14-16 of the instant application as filed. Suppo1t for 

Claims 97-100 may be found at least at page 9, Jines 16-17 of the instant application as filed. 

It is respectfully asse1ted that none of the cited references, either taken singly or in any 

combination, teach or suggest the following limitations recited in Claims 89-92: "wherein 

dedicated memory slots are used in the decoded picture buffer to store virtual reference pictures 

including the virtual picture, and wherein each of the virtual reference pictures are identified by a 

virtual reference pictme .identifier that is unique for each of the virtual reference pictures." 

Moreover, it is respectfully asserted that none of the cited references, either taken singly 

or in any combination, teach or suggest the following limitations recited in Claims 93-96: 

"wherein the at least one virtual reference picture and any other virtual reference pictures are 

stored in the short-term memory portion of the decoded picture buffer using unused frame 

numbers and unused picture order counts to differentiate the virtual reference pictures from the 

non-virtual reference pictures." 

Further, it is respectfully asserted that none of the cited references, either taken singly or 

in any combination, teach or suggest the following limitations recited in Claims 97-100: 

"wherein the at least one virtual reference picture and any other virtual reference pictures are 

stored in the short-term memory portion of the decoded picture buffer using unused long term 

identifiers to differentiate the virtual reference pictures from the non-virtual reference pictures." 

Given that Budagavi does not disclose the use of a decoded picture buffer to store the 

proposed blurred frames of Budagavi therein, but instead actuaUy teaches away from the same, 

Budagavi certainly cannot then disclose the preceding limitations of Claims 89-100 relating to 

novel uses of the decoded picture buffer for both virtual reference pictures and non-virtual 

reference pictures. Moreover, as noted above Dufaux also fails to disclose a decoded picture 
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buffer, but does disclose requiring an additional frame buffer to implement his invention, thus 

also teaching away from the limitations of Claims 89-100. Accordingly, Dufaux also ce1tainly 

cannot then disclose the preceding limitations of Claims 89-100 relating to novel u ses of the 

decoded picture buffer for both virtual reference pictures and non-virtual reference pictures. 

In view of the foregoing, Applicants respectfully request that the rejections of the claims set 

fo1th in the Office Action of October 7, 2011 be withdrawn, that the pending claims be allowed, and 

that the case proceed to early issuance of Letters Patent in due course. 

It is believed that no frnther additional fees or charges are currently due. However, in the 

event that any additional fees or charges are required at this time in connection with the application, 

they may be charged to applicants' Deposit Account No. 07-0832. 

Thomson Licensing Inc. Patent Operations 
P.O. Box 5312 
Princeton, NJ 08543-5312 
(609) 734-6807 

November 30, 2011 

23 

Respectfully submitted, 

By: /Guy H. Eriksen/ 
Guy H. Eriksen, Attorney for Applicants 
Registration No.: 41,736 
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Examiner 
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Art Unit 

2462 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE~ MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions ol 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this oommunication. 
If NO period for reply is specilied above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date ol this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Oflice later than three months after the mailing date ol this communication. even if timely filed. may reduce any 
earned patent term adjustment. See 37 CFR t .704(b). 

Status 

1 )l:8J Responsive to communication(s) filed on 30 November 2011 . 

2a)D This action is FINAL. 2b)0 This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 

4)0 Since this application is in condition tor allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11 , 453 O.G. 213. 

Disposition of Claims 

5)[8J Claim(s) 1-11, 13-15, 18-33,35-37,40-55,57-59,62-76, 78-80,83-86 and 88-100 is/are pending in the application. 

Sa) Of the above claim(s) __ is/are withdrawn from consideration. 

6)0 Claim(s) __ is/are allowed. 

7)[8J Claim(s) 1-11, 13-15, 18-33,35-37,40-55,57-59,62-76,78-80,83-86 and 88-100 is/are rejected. 

8)0 Claim(s) __ is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

12)0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

13)0 Acknowledgment is made of a claim for foreign priority under 35 U .S.C. § 119(a)-(d) or (f). 

a)O All b)O Some * c)O None of: 

1.0 Certified copies of the priority documents have been received . 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)) . 

.. See the attached detailed Office action tor a list of the certified copies not received. 

Attachment(s) 

1) 0 Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 
6) 0 Other: __ . 

U.S. Paten! and Trademark Office 

PTOL-326 (Rev. 03·11) Office Action Summary Part of Paper No./Mail Date 20120212 
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Application/Control Number: 12/309,066 

Art Unit: 2462 

DETAILED ACTION 

Claim Rejections - 35 USC§ 112 

1. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

Page 2 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact te1ms as to enable any person skilled in the a11 to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of Caffying out his invention. 

2. Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-86, and 88-100 are 

rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the written description 

requirement. The claim(s) contains subject matter which was not described in the specification 

in such a way as to reasonably convey to one skilled in the relevant art that the inventor(s), at the 

time the application was filed, had possession of the claimed invention. 

Regarding claims 1, 23, 45, 66, and 88, the claims recite, for example see claim 1, the at 

least one virtual reference picture is stored in a decoded picture buffer that also stores non

virtual reference pictures. The claim language implies the "virtual reference picture" is stored in 

the decoded picture buffer, but figures 1 and 2 of the Applicant's specification demonstrates that 

the invention utilizes two distinct buffers, namely a "vi1tual reference picture buffer" and a 

"decoded picture buffer." The specification does not teach storing the virtual reference pictures 

in a single "decoded picture buffer." For the purposes of this examination, the Examiner will 

interpret the claims as co1Tesponding to the buffers of Budagavi. 
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3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a) the invention was known or used by others in this country, or patented or described in a printed publication in 
this or a foreign country, before the invention thereof by the applicant for a patent. 

4. Claims 1-3, 5, 6, 9-11, 23-25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 66-68, 70, 71, 74-76, 

88, and 93-100, are rejected under 35 U.S.C. 102(a) as being anticipated by BUDAGAVI M: 

"Video Compression using Blur Compensation" CM AGE PROCESSING, 2005. ICIP 2005. lEEE 

INTERNATIONAL CONFERENCE ON GENOVA, ITALY 11-14 SEPT. 2005, ISCATAWAY, 

NJ, USA, IEEE, 11 September 2005 (2005-09-11 ), pages 882-885, XP010851195 ISBN: 0-803-

9134-9. 

Regarding claims 1, 23, 45, 66, 88, and 93-100, Budagavi discloses a blur compensation 

algoiithm that makes use of the blurring information to provide improved compression 

performance, which comprises: 

An encoder for encoding at least one picture, using at least one virtual reference picture 

to form a resultant bitstream, wherein the at least one virtual reference picture is d~fferent than a 

previously decoded picture, and the at least one virtual reference pictures is stored in a decoded 

picture buffer that also stores non-virtual reference pictures (Refening to Figure 2, in the 

encoder disclosed therein, motion estimation and compensation is pe1f 01med by using reference 

frames which underwent blu1Ting filtering. See pages 883-884, paragraph Il.) 

Budagavi fmther discloses a decoder for decoding at least one picture, using at least one 

virtual reference picture, from a bitstream, wherein the at least one virtual reference picture is 
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different than a previously decoded picture (Referring to Figure 2, the decoder corresponding to 

the encoder disclosed in the same paragraph is disclosed. See pages 883-884, paragraph II.) 

Regarding claims 2, 24, 46, and 67, Budagavi discloses wherein the at least one picture 

corresponds to at least one ofat least two views of multi-view video content (RefetTing to Figure 

2, see pages 883-884, paragraph TI. The images may correspond to at least one picture of at least 

two views of multi-view video content.) 

Regarding claims 3, Budagavi discloses wherein the at least one virtual reference picture 

is formed (Referring to Figure 2, see pages 883-884, paragraph II.) 

Regarding claim 5, 25, 27, 47, 49, 68, 70, Budagavi discloses wherein the at least one 

virtual reference picture is formed from at least one filtered reference picture; wherein the at 

least one virtual reference pictures is formed from at least one reference picture that has 

undergone a signal processing transformation (Refening to Figure 2, see pages 883-884, 

paragraph II.) 

Regarding claims 9-11, 31-33, 53-55, and 74-76, Budagavi discloses wherein said 

encoder signals an existence of the at leas! one virtual reference picture in the resultant 

bitstream; wherein said encoder signals an existence of the at least one virtual reference picture 

in a high-level syntax in the resultanL bitstream; wherein at least one of a method and a 

parameter for creating the at least one virtual reference picture is signaled in at least one high 

level syntax element included in the resultant bitstream (Refening to Figure 2, see pages 883-

884, paragraph II.) 

Regarding claims 6, 28, 50, and 71, Budagavi discloses wherein said encoder signals 

filter coefficients used to filter the at least one filtered reference picture in at least one high level 
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syntax included in the resultant bitstream (Referring to Figure 2, the filter parameters are sent as 

part of Supplemental Enhancement Information in H.264) 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the piior a1i are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 86 are rejected under 35 

U.S.C. 103(a) as being unpatentable over Budagavi in view of DUFAUX FETAL: "Background 

mosaicking for low bit rate video coding" PROCEEDINGS OF THE INTERNATIONAL 

CONFERENCE ON IMAGE PROCESSING (ICIP) LAUSANNE, SEPT. 16 - 19, 1996, NEW 

YORK, IEEE, US, vol. VOL. I, 16 September 1996 (1996-09-16), pages 673-676, 

XP010202155 ISBN: 0-7803-3259-8, hereinafter referred to as Dufaux. 

Regarding claim 4, 26, 48, and 69 as explained in the rejection statement of the parent 

claim, Budagavi discloses all of the claim limitations of the parent claim. 

Budagavi does not disclose encoder signals warping parameters of the signal processing 

transformation in at least one high Level syntax included in the resultant bitstream. 

Dufaux teaches obtaining a virtual reference picture by warping a reference (Refening to 

Figure 3, see pages 674-675.) 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 

to implement the method of Dufaux in the system of Budagavi. One of ordinary skill in the art at 

the time of the invention would have been motivated to do so to increase filtering flexibility. 

Regarding claim 7, 29, 51, and 72 as explained in the rejection statement of the parent 

claim, Budagavi discloses alJ of the claim limitations of the parent claim. 

Budagavi does not disclose 

Dufaux teaches encoding multi-view video content and obtaining a virtual content and 

obtaining a viliual reference picture by inte1polation of neighbo1ing view pictures (Refening to 

Figure 3, see pages 674-675.) 

It would have been obvious to one of ordinary skill in the art at the time of the invention 

to implement the method of Dufaux in the system of Budagavi. One of ordinary skill in the rut at 

the time of the invention would have been motivated to do so to exploit redundancy between 

camera views. 

Regru·ding claim 18, 40, 62, and 83 as explained in the rejection statement of the pru·ent 

claim, Budagavi discloses all of the claim limitations of the parent claim. 

Budagavi does not disclose wherein said encoder directly refers to the at least one virtual 

reference picture in a prediction process for the at least one picture, using an index of the at 

least one virtual reference picture. 

Dufaux teaches using an index to refer directly to a virtual reference picture in a 

prediction process (Refen'ing to Figure 3, see pages 674-675.) 

It would have been obvious to one of ordinru·y skill in the art at the time of the invention 

to implement the method of Dufaux in the system of Budagavi. One of ordinary skill in the a1t at 
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the time of the invention would have been motivated to do so to avoid modification of standard 

reference lists. 

Regarding claim 22, 44, 65, and 86 as explained in the rejection statement of the parent 

claim, Budagavi discloses all of the claim limitations of the parent claim. 

Budagavi does not disclose wherein each oft.he at Least one virtual reference picture is 

respectively referred to by a reference picture index corresponding to a reference picture list. 

Dufaux teaches using a reference picture index corresponding to a reference picture list 

for refeITing to a virtual reference picture (Refening to Figure 3, see pages 674-675.) 

It would have been obvious to one of ordinary skill in the a1t at the time of the invention 

to implement the method of Dufaux in the system of Budagavi. One of ordinary skill in the art at 

the time of the invention would have been motivated to do so to avoid the introduction of 

specific reference picture list reordedng commands. 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 

62-76, 78-80, 83-86, and 88-100 have been considered but are moot in view of the new 

ground(s) of rejection as necessitated by the amendment. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set fo1th in 37 CFR l .136(a). 
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A shortened statutory pe1iod for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory peliod, then the shortened statutory peiiod 

will expire on the date the advisory action is mailed, and any extension fee pmsuant to 37 

CPR l.136(a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the date of this 

final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DONALD MILLS whose telephone number is (57 1)272-3094. 

The examiner can no1mally be reached on 9:00 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Seema Rao can be reached on 571-272-3174. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Info1mation Retrieval (PAIR) system. Status info1mation for published applications 

may be obtained from either Private PAIR or Public PAIR. Status infonnation for unpublished 

applications is available through Piivate PAIR only. For more info1mation about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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l i ............ ! ............... 11 ...................................................................................................................................... j us:::x;R ........ l I ....................... j .................. ! ........................ l I 
j!S37 \Dl!IPCM same pred;ct;on same macroblock I US.PGPUB;l!OA IIOFF !12011109/251! 
: 1 , , 1 : USPAT- ,1 , : 22·17 ,1 

d i !! 1 us:::x;R !! 1 i · !! 
)L .......... ' ............... :L ..................................................................................................................................... ' ........................ :L ...................... , .................. ,L ....................... '! 
HS38 j[.]3 Wpcm same encod$3 I US.PGFUB;IIOA rlFF l 2011 /09/25li 
!I l !I l USPAT· !I ! l 22·31 !I 
11 i 11 1 us:::x;R 11 1 1 · 11 
)~ ............... ,L ..................................................................................................................................... ' ........................ ,L ...................... ' .................. ' ......................... '! 
l!S39 loli"sum of accumulated d;fferences" I US.PGPUB;l!OA rlFF I 2011 /09/251! 
H 1 H l USPAT- H l 1 23·05 H t l : t l ~ 1 t l ~ : • t l lLJu ............ .JL. .................................................................................................................................... 1-~~!3 ......... H.. .................... ..!LJ .................. j ....................... J, 
j!S40 l 1537 !!sum with accumulat$3 with difference$1 l US-PGPUB;!!OR ! OFF J 2011/09/25!! 
\! 1 \! l USPAT- \! l l 23·05 \! t: : t: ~ , t: : : . t: 
j! l j! ! us:::x;R j! ! ! j! 
,1 ........... , .............. ,,L ..................................................................................................................................... , ........................ ,,L .................... ,, ................. , ........................ ! 
l!S41 1124 !!sum adj 1 accumulat$3 adj 1 difference$1 ljUS-PGPUB;i!OR !IOFF !12011 /09/25!! 
H 1 H l H l 1 H 
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H jl H llLJSPAT· H ll H23·05 H t: : t: ~ , t: ~ : . t: 

!1 l !1 j USOCR !1 j l !I 
: L """"'". .""""""". L """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'"'.. """""""'""""". L """"""""'"'"' '""""""""'' L"""""""""" .. ! 
[!S42 lo llsum adj1 accumulat$3 adj1 difference$1 same IFCM I US-FGPUB;IIOR l[OFF 11201110912511 
\! ' \! l USPAT· \! l ' 23·06 \! t: : t: ~ ' t: : : . t: 
: I : : I : USOCR : I : : : I 

IL. ... .! ........ lL. ................................................................. 1 ••••••••••• lL. ......... !. ........ J. .......... 11 
!IS43 lo t1sum adj1 accumulat$3 adj1 difference$1 and I FCM lliJS-FGPUB; ifoR IIOFF 112011/09/ 2511 
!! j !! l USPAT; !! j ,!23:06 !! 
H : H l usocR H l : H :, ............ : ............... , ................................................................................................................................................................ , ........................ : .................. ,L. ...................... ,, 
/!S44 lDll(sum adj1 accumulat$3 adj1 difference$1).clm. I US-FGPUB; jjOR IIOFF ;i2011/09/25jj 
!1 

' !1 l USPAT· !1 l 1123·06 !1 

!I , !I i uSOCR !I i , . !I 
! L..........' """"""" ! I '"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""") ....................... ! !'"""""""""".": """""""'" .. : L ....................... ! ! 
!iS45 !D ill 3751240. 02,240. 03. 240. 12,240. 13,240. 21 ,240.24 ,240.25.ccls I US- FGPUB; IIOR r FF 12011109/ 2511 
'
1 

• '
1 21 I ) d ( .d . h . ' usn'AT '1 

' • '
1 H , Hor 38 233,236,238,239.ccs. an vi eo wit compression : r. ; H l , 23:35 H 

' I • ' I : ' I ' : ' I 

!L ........... j ............... !!same. ( horizontal .. with .. blank$3)) ................................................................. l USOCR ........ !L ...................... J .................. ' ......................... !! 
IIS46 r398 1113751240. 02,240. 03. 240. 12,240.13,240. 21 ,240.24,240.25.ccls ! US- FGPUB; lioR IIOFF ] 201 t/09/ 2511 
H l Hor 382/233,236,238,239.ccls.) and (motion with vector$1) l USPAT; H l j 23:36 H 

~!..__.} __j! ...................................................................................................................................... J USOCR ...... .J! ........................ J .................. l ....................... )! 
IIS4 7 I 14 11(3 75/240. 02, 240.03, 240. 12,240.13, 240. 21 ,240. 24,240.25.ccls I US-FGPUB; IIOR IIOFF I 2011/ 09/ 2511 , 1 • , 1 : , 1 , • , 1 

!! j j!or 382/233,236,238,239.ccls.) and (I FCM) j USPAT; !! j j 23:36 !! 
j! j j! l USOCR j! j j j! 
,!.. ........................... ,! ....................................................................................................................................... ' ......................... ,! ........................ , .................. , . ......................... ,! 

IIS48 r 111"375" /$.ccls.) and I I FCM) I US- f13'1.JB;j!OR r FF 112011/ 09/ 2511 
:! : :! : USPAT· :! : : 23·36 :! 
P 1 P ! uSOCR P ! 1 . !! ,L ........................... ,L ............................................................................................................................................................... ,L .................... ,, ................... L ....................... ,, 
IIS49 r 26 !i(ZHAO- XU ZHAO- XUAN ZHAO-XUAN-$ ZHAO-XU DONG I US-f13'1.JB;IIOR l[OFF 112011109125!1 , 1 • , 1 ' , 1 , • , 1 

ILi .............. 11:~~-~~;,,~~;~~ECHAN u. )0 NGHI< .. LI . )0 NGYAI . J ~ ....... IL 1 .................. 1123•40··········· 11 

Hsso !D ill ZHAO-xu ZHAO- XUAN ZHAO-XUAN-s ZHAO-xuoONG 11us. f13'1.JB;jloR IIOFF 11201110912511 

il ............ 1 ............... il~~L1~-;~~~~~:-~;~~~~:~ ~XI.NGHAI ... U . )a.NGHAI.- ..... I ~~ ........ il ....................... 1 .................. 1123:40 ............ ii 
!1ss1 !01 ll!HONG-EDWARD MITIAL-NBL).in. I US-f13'1.JB;jjOR IIOFF i 2011/09/2611 
" ' " ' USPAT· " ' ' 00·46 " 
H l H j USOCR H l l . H 
! L..........' .............. ! I ..................................................................................................................................... ) ....................... ! !, ....................... : ................... : ......................... ! ! 
liss2 lD ll"comerica bank".as. I US-PGFUB;l!OR IIOFF I 2011/0912611 
!I l !I l USPAT· !I j l 00"47 !I 
\! : \! l USOCR \! l : . \! 
)L .......... , ............... :1 ....................................................................................................................................... 1 ........................ :!.. ...................... ' .................. , ......................... :! 
ilss3 r03 li"vixs system~· .as. I US-PGPUB;lioR IIOFF ]12011109/ 2611 
H ' H l USPAT H l ' 00"47 H !LJ _Jl ...................................................................................................................................... l USOCR ...... .JI ........................ ! .................. i! ..... · ................ .JI 
ii S54 I o 11"375"/ $. eels. and ( OVI same "8-bit" same "12-bit") I US-PGPUB;IIOR IIOFF ! 2011/ 09/2911 
!I j !I l LJSPAT· !I j 113·28 !I 
\! : \! l USOCR \! l : . \! 
:L .......... ' .............. :! ....................................................................................................................................... l ........................ :! ........................ ' .................. ~ ........................ :! 
l!ss5 1[29 1!"375"/$.ccls. and (OVI and ("8-bit" same "12-bit")) I US-PGPUB;l!OR ![OFF 112011/09/291! 
H ' H l uSPAT· H l ' 13·28 H t: : t: ~ , t: ~ : . t: 

!1 l !1 j USOCR !1 j l !I ,L............ .. ............. ,L .............................................................................................................................................................. ,L ..................... , ................... t ........................ •! 
IIS56 1160 il(DVI and ("8-bit" same "12-bit")) I US-PGPUB;IIOR l[OFF I 2011/09/2911 
\! ' \! l USPAT· \! l ' 13·29 \! t: : t: ~ ' t: : : . t: 
: I : : I : USOCR : I : : : I 

!L .......... ' , ............. JL. ..................................................................................................................................... l .•.•.•.•.•.•.•.•.•.•.• .JL. .................... .J .................. ' ........................ JI 
Hss7 lD ll(DVI and (''8-bit" same "12-bit")).clm. I US-PGPUB;lloR IIOFF I 201 t/09/2911 
H ' H l USPAT H l ' 13·29 H t: : t: ~ ' t: ~ : . t: 

IL ........... l ............... IL ..................................................................................................................................... l USOCR ........ IL ...................... l .................. l ......................... 11 
!!SS8 lD !1("200210181608") .URPN. 11usPAT l!OR ljOFF j 2011109129H 
!1 j !1 j !1 j j 13:33 !I 
1:ss;; l;4 t ::5325; 2;;.:; URPN ilUSPAT tJR iJCff : 201 1/09i29]1 , 1 • , 1 : , 1 , • , 1 
!1 , H l !1 l , 13:34 !1 
,L. .......... · ............... •, ....................................................................................................................................... , ........................ ,L. ..................... , .................. ' ......................... •! 
l!S60 lo il(Dvt same ("8-bit" same "12-bit")) I US-PGPUB;IIOR IIOFF I 2011/09/29il 
!I j !I j USPAT !I j j 13·54 !I ~: . ~: ' ' ~: ' . . ~: 

li " .......... l ............... 11.. .................................................................................................................................... l USOCR ........ 11.. .................. , ... l .................. j ........................ 11 
!!S61 in 11 ov1 and (adapt$3 same {''8-bit" same "12-bit")) ! US-PGPUB;i!OR !IOFF ~i2011 /09/29!! 
:! : :! : USPAT :! : '113·55 :! 
H , H l ' H 1 ' . H 
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H 11 H l!usocR H 11 11 H :, ............ : ............... , ................................................................................................................................................................ , ........................ : .................. : ......................... ,, 
l!S62 1194 l!DVI same I I I irst and second) with ( format$3 or standard)) I US- FG'UB; l!OR IIOFF I 2011/ 091291! 
11 1 11 l USPAT 11 l l 13·55 11 

!I 1 !I lusocR !I 1 1 · !I ;~ """"""'" ::·""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" '. """""""""'"'" ::·""""""""""'": """"""""' .. : '"""""""""'"'" :! 
HS63 lLJO 1!"375"/$.eels and (DVI same ((first and second) with I US-FG'UB;IIOR IIOFF l 2011/09/29!1 :: : :: : :: : : :: !I ! j!(format$3orstandard))) jUSPAT; !I ! /13:56 !I 
: I : : I ' USOCR :I : : : I 
,! ............ ' ............... ,L ..................................................................................................................................... ' ........................ ,L ...................... ' .................. ' ......................... ,! 
!!S64 !Dli"conversion shader" I US-FG'UB;l!OR r FF I 2011109/291! 
H 1 H l USPAT H l l 14 · 14 H 
p l p jUSOCR p ! l ' !I 
:~ ............... '.!.······································································································································: ......................... '.!. ....................... ~ .................. '.L ....................... '., 
HS65 !D111"20070076123").FN. I US-FG'UB; jjOR IIOFF 112011/09/291! 
: I , : 1 : USPAT· :1 : : 14·18 :1 

11 1 11 l USOCR 11 l 1 . 11 
:L .......... : ............ " :L .................................................................................................................................. , __ l ...................... " :L ..................... : ................. 1L .................... 11 
liS66 ![]1!"375"/ $. eels. and ( DVI same grayscale) I US-FG'UB; l!OA ![OFF I 2011 /09/ 2911 
H 1 H lusPAT· H l 114·22 H 
P 1 P !uSOCR P ! 1 . !I ,L .......... - ............... ,L .............................................................................................................................................................. ,L ..................... , .................. , .......................... , 
!!S67 !D3 Iii DVI same grayscale) I US- FG'UB; l!OA ![OFF I 2011 / 091291! 
: 1 : : 1 ' USPAT :1 : ' 14·23 : I 
\! 1 \! l USOCR, \! l 1 · \! 
lL .......... 1 .............. JL ..................................................................................................................................... l ..................... .JL .................... .J .................. 1 ........................ JI 
IIS68 ro 11("8-b;f' same "12 -bit" same grayscale) I us- ffif'UB;l!OA IIOFF 11201110912911 
!I ! !I !usPAT· !I ! !14·26 !I 
il. ........... 1 ............... !l. ..................................................................................................................................... ! USOCR ........ !l. ...................... ! ................... iL ..................... 11 

!!S69 !D1!"375"/ $.eels and ( ("8-bit" same "12 -bit" same grayscale)) I US- ffif'UB;jjOA IIOFF I 2011 / 091291! 
11 1 11 l USPAT 11 l l 14·31 11 

!! 1 !! iuSOCR !! 1 1 · !! 
)L .......... ' .......... , .... :L ...................................................................................................................................... ' ................... , .... :L .................. , .... : .................. ' ......................... '! 
l!S70 r 035 l1convert$3 same "8-bit" same "12· bit" I US-FGFUB· liOA IIOFF j 2011 / 09/ 29l1 t: : t: ~ , ~: ~ : t: 
: 1 , : 1 : USPAT· :1 : , 14·38 :1 

11 1 11 l USOCR 11 l 1 . 11 
,! ............ ' ............... ,L ..................................................................................................................................... ' ........................ ,L ...................... ' .................. ' ......................... ,! 
!!S71 !D1lconvert$3 same "B·bit" same "12·bit" same grayscale I US-PGPUB;l!OA rFF 1!2011109/291! 
H 1 H l USPAT H l l 14 · 38 H 
p l p ! USOCR p ! l . !I 
:~ ............... '.!.······································································································································: ......................... ,!. ....................... ~ .................. '.t ........................ '., 
HS72 1Dll("7580081 "). FN. I US-PGPUB;IIOA IIOFF ; 2011/09/29il 
!I ! !I luSPAT· !I ! !14-47 !I 
\! 1 \! l USOCR, \! l 1 . \! 
,L .......... , .............. ,L ..................................................................................................................................... l ........................ ,L ..................... , ................. l ....................... JI 
l!S73 ![]1!12-bit with grayscale same dvi I US-PGPUB;l!OA ![OFF I 2011 /09/ 2911 
H 1 H luSPAT· H l 114·54 H 
p l p ! USOCR p ! l . !I ,L .......... - ............... ,L .............................................................................................................................................................. ,L ..................... , .................. , ......................... ,1 

l!S74 ![Jl1("12·bit" with grayscale) same dvi I US-PGPUB;IIOA ![OFF I 2011/09/2911 
ll 1 ll l USPAT ll l l 14·55 ll 
11 1 11 l USOCR 11 l 1 · 11 :u ............... ~L ..................................................................................................................................... '. ........................ H ....................... ! .................. '. ......................... H 
HS75 ![JH{"12-bit" same grayscale) same dvi jlUS-FGFUB;jjOA jtF lt2011 /09/29H 
H 1 H !USPAT; H l 114:55 H 
H 1 H ! USOCR H l 1 H 
:1 ............ : ............ , .. : ; ...................................................................................................................................... ' ............ , ........ , .. : ; ...................... ,: .................. : ........................ '! 
!!S76 !D1!("12·bit" same dvi) I US-PGPUB;jjOA IIOFF !'12011/09/29!! 
11 1 11 l USPAT 11 l l 14-55 11 

li 1 li l USOCR li l 1 . li 
)L .......... ' .......... , .... :L ...................................................................................................................................... ' ................... , .... :L .................. , .... : ............... , .. ' ......................... '! 
Hsn l[Jliduallink with dvi I US-FGFUB;liOA rlFF ] 2011 /09i29li 
!I ! !I lUSPAT· !I ! !15·05 !I 
11 1 11 l USOCR 11 l 1 . 11 
,! ............ ' ............... ,L ..................................................................................................................................... ' ........................ ,L ...................... ' .................. ' ......................... ,! 
i!S7B r22 li"dual link" with dvi I US-PGPUB;ljOA rlFF 1!2011109/291! 
H 1 H lusPAT H l 115·05 H t: : t: ~ ' t: ~ : . t: 

IW.[J, .............. ,L .................................................................................................................................. .).~~~ ...... )L ................... )LJ ................. J ........................ 11 
\!S79 10 \!"dual link" with dvi same grayscale l U&PGPUB;l!OR l OFF 12011/09/29\! 
\! 1 \! l USPAT· \! l l 15·05 \! t: : t: ~ , t: : : . t: 
j! ! j! ! USOCR j! ! ! j! 
:! ........................... ,,L ..................................................................................................................................... , ........................ ,,L .................... ,, ................. , ........................ ! 
Hsao ![Jli"dual link" with dvi same gray-scale I US-PGPUB;l!OA t)f'F I 2011 /09/2911 
H 1 H lusPAT· H l 115·05 H t: : t: ~ t t: ~ : . t: 

!1 ! !1 j USOCR !1 ! ! !I ,L .......... - ............... ,L ............................................................................................................................................................... ,L ..................... , .................. · ......................... ,1 

l!S81 in!!"dual link" with dvi same gray?scale !IU&PGPUB;!IOR !jOFF lj2011/09/29H 
:I , 11 : 11 : : ,I 
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H jl H llLJSPAT· H ll ,'l15·05 H t: : t: ~ , t: ~ : . t: 

!1 l !1 j USOCR !1 j l !I , L............ . ............... L...................................................................................................................................... .. .......... ---........... L....................... . ................. , ........................ ! 
[!S82 lDll"dual Hnk" with dvi same gray I US-FGPUB; j!OR ![OFF il2011i09129I! 
\! ' \! l USPAT· \! l 1115·06 \! t: : t: ~ ' t: : : . t: 
: I : : I : USOCR : I : : : I 

iL. ......... ) ............. .JL. .................................................................................................................................. ..J ...................... .JL. .................... .1 ................ .31 ....................... .JI 
Hsa3 lD!i"dual link" with dvi same "8-bit" lliJS-FGPUB;liOR rFF 112011/09/291! 
H ' H l USPAT H l '15·06 H t: : t: ~ ' t: ~ : . t: 

1L ........... l ............... 1L ..................................................................................................................................... l USOCR ........ IL ...................... l .................. il ......................... 11 
/!S84 jLJO !!"dual-link HD-SOI" I US-FGPUB; jjOR rFF ;'12011/09/29!1 
!1 

' !1 l USPAT· !1 l '15·12 !1 

!I , !I iuSOCR !I i , . !I 
: L .......... ' .............. : I ..................................................................................................................................... ) ....................... ' !, ....................... ' ................... : ......................... '! 
liS85 10 1,1 "20060227064"). FN. , US- FGPUB; l!OR rFF 12011109/ 291! 
!I l !I l USPAT !I j l 15-32 !I 
\! : \! l USOCR \! l 1 . \! 
,L .......... , ............... ,! ....................................................................................................................................... ' ........................ ,L ...................... ' .................. , ......................... '! 
IIS86 r2 llconve,t$3 same "8·bit" same "12·bit" I FPRS; l!OR rFF ] 2011/09/291! 
H ' H l ERJ· JR'.)· H l '11·01 H t: : t: ~ , , t: ~ : . t: 

!I j !I !~B:~:T;!I ! j !I 
:L. .......... : ............... :L. ..................................................................................................................................... ' ........ - ............ :L. ..................... : ................... ,1. ........................ :1 
i!S87 lDl!(37S/ 240. 02, 240. 03. 240. 12.240. 13,240. 21,240.25.eel, or I US- FGPUB; ljOR IIOFF 120111091291! 
!! l !!382/233,236,238,239.ccls.) and (DVI same ("8-bit" or ··12- l USPAT; !! j , 17:03 !! 
H ' Hbit")) l USOCR H l ' H : 1........... : ........... , ... : !. ••• , ... , ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,... J ,. • •••••••••••••••• , ... : !. ••••••••••••••••••• , •• ,: ,., ••••••••••••• ,. : ,., ••••••••••••••••• , ... : ! 
!!S88 lo• Iii 375/240. 02, 240. 03, 240. 12,240. 13,240. 21 ,240.25.eel, or I US-FGPUB;jjOR IIOFF 112011109/ 2911 
H l !!382/233,236,238,239.ccls.) and (DVI and ("8-bit" or "12- l USPAT; H l /117:03 H 
~!..__.} __j!bit")) ........................................................................................................................... J USOCR ...... .J! ........................ l .................. 11.. ..................... )I 
IIS89 i 4 !ls:;HWARZER· MARTI N. in. I US- FGPUB;!IOR !!OFF i 2011109/29!! 
!I j !I l USPAT !I j j 17· 11 !I 
\! ' \! l USOCR \! l 1 · \! 
:L. .......... : .............. ,L. ..................................................................................................................................... l ....................... ,L. ...................... ' .................. ~ ......................... :! 
HS9o /[]1 linvidia.as. and DVI I US-FGPUB;IIOR IIOFF 1'[2011/09/29ij 
H ' H luSPAT· H l '17·12 H 
p ! p ! USOCR p ! ! . !! , L............ . ............. ,, L ................................................................................................................................................................ L....................... . ................. , "' ..................... ,, ! 
[!S91 lDll"ge inspection technologies" .as. and DVI I US-PGFUB;IIOR l[OFF I 2011109/2911 
\! ' \! l USPAT· \! l l 17·12 \! 
\! ' \! l uSOCR' \! l 1 . \! 
,L. .......... ' .............. ,L. ..................................................................................................................................... 1 ........................ ,L. ..................... , .................. 1 ........................ 'I 
l[S93 11220 livideo with inspect$3 with stream$3 I US-PGFUB;![OR '[OFF '[2011 /09/29!! 
H ' H l USPAT H l '17·13 H 

!L .......... l ............. ..lL ..................................................................................................................................... ! USOCR ...... ..lL .................... J .................. ! ..... · ................ ..ll 
/!S94 /[]1 1!"375"/$.eels. and (video with inspect$3 with stream$3) I US-PGFUB;jjOR IIOFF 1·,2011/09/29!1 
" ' " 'USPAT· " ' '17·13 " 
H l H j USOCR H l l . H 
:L. .......... : ............... :L. ..................................................................................................................................... ' ........................ :L. ..................... : ................... : ......................... '! 
!!S95 \(38 /!("2004/ 0081333").URPN. jlUSPAT /!OR !(OFF j 2011/09/30!! 
\
1 

: \
1 l \1 l '16:48 \1 

,!.. ........................... ,! ....................................................................................................................................... ' ......................... ,! ........................ , ............................................ ,! 

IIS96 1[611 3 1!"375"/ $.eels. and ( video with compress$3 with stream$3) I US- PGFUB;i!OR ![OFF 112011 / 09/3011 
H ' H luSPAT· H l '17·oo H t: : t: ~ , t: ~ : . t: 

!1 l !1 j USOCR !1 j l !I ,L ........................... ,L. .............................................................................................................................................................. ,L. ..................... , ................... l. ........................ -1 
ii S97 r 46 11"375"/ $.eels. and I video with compress$3 with stream$3 I US-PGFUB;IIOR l[OFF I 2011109/ 3011 , 1 • , 1 : , 1 , • , 1 

!I j !!same selectiv$3) l USPAT; !I j j 17:01 !I 
: I : : I : USOCR : I : : : I 

iL. .......... , ............. .JL. ..................................................................................................................................... 1 .•.•.•.•.•.•.•.•.•.•.• .JL. .................... .1 .................. 1 .••.•.•.•.•.•.•.•.•.•.• .JI 
HS98 lD1 1!"375"/$.eels. and (video with compress$3 with stream$3 i US-PGFUB;!!OR IIOFF I 2011/09/30!! 
' I ' ' I : ' I ' : ' I 
!! j !!same selectiv$3).clm. l USPAT; !! j , 17:01 !! 

1L ........... l ............... 1L ..................................................................................................................................... l USOCR ........ IL ...................... l .................. l ......................... 11 
!!S99 lDl!(video adj2 endoscop$3) and (video with compress$3 with I US-PGFUB;l!OR rFF i 2011109/301! 
!I l !!stream$3 same selectiv$3) j USPAT; !I j l 17:24 !I 
:! : :! ' USOCR :! ' : :! ;~ .............. :! ................................................................................................................................... , .. '. ........................ :: ........................ : ................ , .. : , ........................ :! 
i!S100 r837 !!(video adj2 endoscop$3) i US-PGFUB;!IOR 'IOFF I 2011/09/30i! 
!I j !I l USPAT· !I j j 17·24 !I 
\! : \! l USOCR \! l 1 . \! 
,L .......... , ............... ,L ..................................................................................................................................... ' ........................ ,!.. ...................... ' .................. , ......................... '! 
Hs101 lollivideo adj2 endoscop$3) and (embed$4 with compress$3) I US-PGPUB;IIOR IIOFF 1[2011/09/301! 
H ' H l USPAT H l ' 17·24 H t: : t: ~ , t: ~ : . t: 

!! ............ l ............ .J! ...................................................................................................................................... J USOCR ..... .J! ........................ l .................. 11. ..................... .J!I a-----,r------;. :I !I H :! ! 
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11s102 ro 111 v;deo adj2 endoscop$3) and I select$5 w;th compress$3) I US- FGPUB; IIOR !!OFF 112011109/ Joji 
:! , :! , USPAT· :! : '!17:25 :! 

!LJD !L ..................................................................................................................................... ! Us:JCR ........ !L ...................... !LJt ...................... !I 
j!S103 ! 4 !!(video adj2 endoscop$3) and (select$5 with ! US-PGPUB; j!OR ! OFF ! 2011 / 09/30!! ,, . 'I , ,, . . ,, 
!I ! j.compress$3).clm. ! USPAT; !I ! ! 17:25 !I 
j! ! j! l Us:JCR j! ! ! j! 
t i.. ........................... ,L. ..................................................................................................................................... • ......................... ,L. ...................... , .................. , . ......................... ,! 

Hs104 !138 !1("5111306").URPN. !lUSPAT !!oR ljoFF 1!201110913oij 
!I ! !I ! !I ! ! 17:27 !I ,, ............. ............... ,, ...................................................................................................................................... · ........................ ,, ........................................... L. ...................... 'I 
!!S105 1DH("2009/0158315").URFN. !IUSPAT !!OR lj°FF l'l2011 / 09/30H 
!' ! !' ! !' ! ! 17:28 !I ,£. ............................ ,!. ...................................................................................................................................... , ......................... ,!. ....................... , .................. , ......................... , 1 

j!S106 !Dll(v;deo adj2 endoscop$3) and (select$5 w;th compress$3 I US-FGPUB; jlOR IIOFF i'j2011 /09/30i! , 1 • , 1 l , 1 , • , 1 

!I ! jisame stream$3) l USPAT; !I ! ! 17:29 !I 
j! ! j! ! USOCR j! ! ! j! 
t! ............................ ,l.. ............................................................................................................................................................... ,L ..................... , ................. j ..................... •! 
IIS107 l25 l!(v;deo adj2 endoscop$3) and (compress$3 same stream$3) I US-FGPUB;l!OR l OFF i 2011109/ 3011 
H ' H l USPAT· H l ' 17·29 H 
P 1 P ! uSOCR P ! 1 . !I 
t L............ .. ............. , L. .............................................................................................................................................................. , L. ..................... , ................... . ........................ , I 
IIS108 1124 l11v;deo adj 1 endoscop$3) and I compress$3 same st ream$3) I US- FGPUB; IIOR ![OFF I 2011109/ JOII 
:
1 

: :
1 ' USPAT :1 

' ' 17·29 : I 
\! ' \! l USOCR, \! l ' . \! iL. .......... , .............. JL ..................................................................................................................................... 1 ..................... .JL .................... .1 .................. , ........................ JI 
l!s109 r 240 l1embed$4 same v;deo same stream$3 same compress$3 I US-ffif'UB; l!OR IIOFF 112011109/ 3011 
!I ! !I ! USPAT· !I ! ! 17·31 !I 
il. ........... 1 ............... !l. ..................................................................................................................................... l USOCR ........ !l. ...................... l ................... 11 ........................ 11 

l1s110 r 77 11"375"/ $.eels and I embed$4 same v;deo same stream$3 same! US- ffif'UB;IIOR IIOFF 12011 109/ JOII 
H ' Hcompress$3) l USPAT H l ' 17:32 H 
H , H l uSOCR H l , H 
)L .......... ' ............... :L ..................................................................................................................................... ' ........................ :L ...................... , .................. ' ......................... '! 
Hs111 lLJ6 11"375"/ $.eels and ( embed$4 same v;deo same stream$3 samel US-FGFUB;liOR IIOFF l 2011109/ 30)1 
t i : t i ' t i ' : t i !I ! j!compress$3).clm. ! USPAT; !I ! ! 17:32 !I 
t ' : t ' , USOCR t ' ' : t ' 
:! ............ ' ............... :!.. ..................................................................................................................................... ' ........................ :!.. ...................... ' .................. ' ......................... :! 

1f121Dl("2006/0050785"). URPN ................................................................................. .JIUSPAT ...... ..JlOR ............... .lr:Jl~~~d~09/3011 

llS113 !0!!("7792190").URFN. i[USPAT !!OR !!°FF ! 2011/09/30!! , 1 • , 1 l , 1 , • , 1 

~!..__.} __j! ...................................................................................................................................... 1 ..................... .J! ........................ ! .................. ! 17:37 ........... )1 
II S114 I 35 II( 375/ 240.02, 240. 03, 240. 12,240. 13,240.18240.21 ,240.25.eels. I US-PGPUB;IIOR IIOFF i 2011109/ JOjl 
li l Hor 382/233,236,238,239.ccls.) and (calibrat$3 with data) l USPAT; li l \ 17:46 li 
j! ! j! ! USOCR j! ! ! j! t~D; ; -1 ,LJ: J HS115 , 6 H(375/240.02,240.03,240.12,240.13,240.18240.21,240.25.ccls. ! US-PGPUB;HOR l OFF !!2011/09/30!! 
H l Hor 382/233,236,238,239.ccls.) and ((calibrat$3 with data) ! USPAT; H j ( 17:46 H 
!1 ! !!same stream$3) l Us:JCR !1 ! ! !I 
t L............. . ............... t....................... . .............................................................................................................. ....... ................. L........................ .. ................ , l ....................... I 
II $116 1138 11"375"/ 240. OJ.eels. and I embed$4 same v;deo same stream$3 I US-PGPUB;IIOR rlFF i 2011109/3011 , 1 • , 1 l , 1 , • , 1 

!I ! !!same compress$3) l USPAT; !I ! ! 17:51 !I 
t ' : t ' , Us:JCR t ' , : t ' :LJ ............... H ........................................................................................ _ ............................................. '. ........................ H ....................... ! .................. ; ......................... ~1 
HS117 'D11382/298,299.ccls. and (embed$4 same vodeo same stream$3 I US-PGPUB;IIOR rlFF ; 2011/09/3011 
' I • ' I l ' I ' : ' I 
!! ! !!same compress$3) l USPAT; !! ! , 17:56 !! 

!L ........... l ............... !L ..................................................................................................................................... l Us:JCR ........ !L ...................... l .................. 1 ......................... 11 

ii $118 r 24 11382/298,299 .eels. and caHbrat$3 I US-PGPUB;IIOR IIOFF 12011109/3011 
!1 

' !1 l USPAT· !1 l ' 17·57 !1 

!I : !I l Us:JCR !I l : . !I 
:L .......... ' .............. ,1 .................................................................................................................................... .) ....................... ,1 ....................... : .................. ' ......................... '! 
!iS119 \Dll382/298,299.ccls. and (cal;brat$3 w;th stream$3) I US-PGPUB;jjOR rFF j 2011109/3011 
H , H l USPAT; H l , 17:57 H 
j! l H l Us:JCR j! l l j! ,! ...................................................................................................................................................................... , . ........................ !. ...................................................................... , 

II S1 20 1127 11382/298,299.eels. and caHbrat$3.clm. I US-FGFUB;l!OR IIOFF ]12011109/Joll 
H ' H l USPAT H l ' 17·57 H t: : t: ~ , t: ~ : . t: I~ ri:("7792190").PN.··································································································· J ~:x'~s J:oR : OFF :1201·1 , 09/JoJI 
t i : t i , 'ti ,u· t i 
!! ! !! ! USPAT; !! ! ! 18:04 !! 
j! ! j! ! Us:JCR j! ! ! j! 
t i.. ........................... ,! ....................................................................................................................................... • ......................... ,! ......................... .................. , . ......................... ,! 

!ls122 'Dlh0/ 068 995" "11/999 337" "111249 897" "10/670 933" I US-PGPUB·lloR rlFF 112011109/ 3011 ~: . . ~: ' ' ' ' ~ '~: ' . ~: li j !!"11/666,291" "11/661 ,277" "10/670,934" "11/958,408" ! USPAT; li j ( 18:05 li 
!1 ! !1 j Us:JCR !1 ! ! !I . L. ........................... ,L ................................................................................................................................... __. ....................... ,L ........................................ ,l ........................ ,1 
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!iS123 ( 9 !h0/ 068,995" "11/999,377" "11/249,897" "10/ 670,933" ! US-PGPUB;liOR /!OFF ( 2011 / 09/30!i ,1 • ,1 : ,1 , • ,1 
!I j !!"11 /666,291 ""11/ 661 ,277""10/670,934""11/ 958,408" ! USPAT; !I ! ( 18:08 !I 
: I : : I : USOCR :I : : : I lL. .......... l .............. JL. ..................................................................................................................................... l ...................... .JL. .................... .J .................. l ........................ J! 
Hs124 10!!("7512283").FN. l!US-ffif'UB; l!OR rFF 112011109/ 301! 
H l H l us0 "T· H l l 18· 12 H t: : t: ~ rn , t: ~ : · t: 
H l H ! USOCR H l l H 
:1 """"' ... : ............... ' ! """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" .. ' ........................ ' ! """""""""" .. ,: '"""""""' .. ,l ........................ ,, 
l1s1 25 r2 II" ge inspecUon technologies". as. I US- ffif'UB; l!OR IIOFF ! 2011109/ 30i! 
!1 l !1 l USPAT- !1 l l 18·14 !1 
l! l l! iuSOCR l! 1 l · l! 
)L .......... ' ............... :L ..................................................................................................................................... ' ........................ :L ...................... , .................. ' ......................... '! 
Hs126 lLJ3 l!"ge inspection".as. I US-ffif'UB; liOR IIOFF l 2011I09/30l! 
!I l !I l usPAT· !I ! 118·16 !I 
!I l !I l USOCR !I l l . !I 
,! ............ ' ............... ,L ..................................................................................................................................... ' ........................ ,L ...................... ' .................. ' ......................... ,! 
!!S127 1

0

1, .. 111gsa.408" I US-ffif'UB;l!OR rFF I 2011/09/ 301! 
H l H l usPAT- H l 118·17 H 
p l p jUSOCR p ! l . !I J ............................ J ................................................................................................................................................................ J ....................... , .................. 1 ....................... , 1 

j!S128 j 387 il(KANG-KYUNG-WON KWAK-Koa<-WHEE KWAK-KOOK-Y ! US-PGPUB;j!OR j OFF (12011 / 09/30ji 
!i ( !iKWAK-KOOK-YEONSHIN-KYUNGSHIN-KYUNGHOSHIN- j uSPAT; !i ! 119:22 !i :: : :: : :: : : :: 
H l HKYUNG-Q-iUL SHIN-KYUNG-FAN SHIN-KYUNG-H SHIN- , USOCR H l l H 
!I j !!KYUNG-HA SUH-YONGKWEON SUH-YONGSUG SUH-YONG- ! !I ! j !I ,1 • ,1 : ,1 , ' ,1 
!I ( !!BUM SUH-YONG-HAK SUH-YONG-JAE SUH-YONG-JIN HONG- ! !I ! ( !I ,1 • ,1 : ,1 , ' ,1 
!I j !!YOUNG HONG-YOUNGER HONG-YOUNGHO HONG-YOUNG.JIN l !I ! j !I 
!i ( !iHONG-YOUNGJOO HONG-YOUNG.JUN HONG-SUNG HONG- ! !i ! j !i :: : :: : :: : : :: 
H l HSUNC:BACK HONG-SUNGCHEOL HONG-SUNGCHI N HONG- l H l l H 
' I ' ' I : ' I ' : ' I 
j1 j j1SUNGCHUL HONG-SUNGDEOK).in. and MPEG ! j1 ! l j1 ,!. ............................ ,!. ................................................................................................................................................................ ,!. ....................... , .................. , .......................... ,! 

l!s1 29 r 69 ii"375"/ $.eels and I transl ormation adj 1 parameter$1 ) I US- ffif'UB; 1!0R '!OFF 112011109i 3ol! 
H l H l USPAT· H l l 19·43 H 
p l p jUSOCR p ! l . !I , L............ .. ............. , L ............................................................................................................................................................... , L....................... .. ................ , l ........................ , ! 
i1Sf30 rs 11"375"/$. eels and (transformation adj1 parameter$1) same I US-FGPUB;IIOR l[OFF 1

1
[2011 / 09/30!! ,1 • ' ! : ,1 , ' ,1 

H l !!vector l USPAT; H l l 19:43 H 
:I : : I : USOCR :I : : : I 
,L. .......... l .............. ,L. ..................................................................................................................................... 1 ........................ ,L. ..................... , .................. 1 ........................ 'I 
ff s131 1Dli"375"/ $. eels. and (transformation adj 1 parameter$1) same I US-FGPUB;I[ OR I OFF I 2011109/ 301! 
" ' "( . h f' Id$ ) : US0 "T " ' ' 9 " H l H vector wit 1e 1 l rr. ; H l 11 :44 H 
!L .......... ! ............. ..JL ..................................................................................................................................... ! USOCR ...... ..JL ................... ..J .................. ! ...................... ..JI 

!~~=t:::::::~~·:uRRS t::J:: !r"JLJ: Jl!~:~::::11 
t: : t: ~ 't: ~ : ~: 
:I : :1 : USPAT· :1 : : 19·46 :1 
!I l !I l USOCR !I l l . !I 
:L. .......... : .............. ,1 ....................................................................................................................................... 1 ........................ :I ........................ ' .................. ~ ......................... ,1 
!ls134 /D1!("20020186771") .PN. I US-PGPUB;l!OR !!OFF 112011/09/301! 
H l H l uSPAT· H l 119·45 H 
p l p ! USOCR p ! l . !I ,L ............................ L ........................................................................................................................................... _, ................. L ......................................... ,l ....................... •! 
j!S135 /148 !!{"2002/0186771").URPN. !(USPAT !!OR !'OFF j 2011 /09/30!! ,1 • ,1 : ,1 , ' ,1 
!1 j !1 l !1 ! j 19:50 !1 
,L ............................ L ..................................................................................................................................... , ......................... L ..................................................................... ! 
HS136 jLJ3 1!"375"/$.eels. and "non-rigid" I US-PGFUB;liOR rlFF l 2011109/30)! 
!I j !I l USPAT· !I ! j 20·43 !I 
!I l !I l USOCR !I l l . !I 
,! ............ ' ............... ,L ..................................................................................................................................... ' ........................ ,L ...................... ' .................. ' ......................... ,! 
!!S137 !D1l"375"/$.eels. and ("non-rigid" with block with match) I US-PGPUB;jjOR rFF 11201110913011 
!I j !I ! USPAT; !I ! ( 20:44 !I 
!1 j !1 j USOCR !1 ! j !I J ............................ J ................................................................................................................................................................ J ....................... , ................. J ........................ , 1 

j!S138 1Dll"375"/$. eels. and ("non-rigid" with block) I US-PGPUB;l!OR IIOFF i 2011109/3011 
ll l ll l USPAT· ll l l 20·44 ll t: : t: ~ ' t: : : . t: 
j! j j! ! USOCR j! ! l j! 
,! ............................ ,l.. .................................................................................................................................. , .. , ......................... ,L. ..................... , ............ , .... , ........................ ! 
!!s139 ([]3 1!"375"/$.eels. and ("non-rigid" same block) I US-PGPUB;l!OR t)f'F i 2011109/301! 
H l H l USPAT- H l l 20·44 H t: : t: ~ t t: ~ : . t: 

!1 j !1 j USOCR !1 ! ( !I : L............ .. ............ ,, L. ..................................................................................................................................... , ......................... , L. ..................... , .................. ' ......................... , ! 
!1s140 1Dll"375"/$.eels. and ("non-rigid" with detect$3) I US-PGPUB;IIOR ![OFF i 2011/09/30!1 
ll l ll l USPAT- ll l l 21 ·01 ll t: : t: ~ , t: : : . t: 
: I : : I : USOCR :I : : : I iL .......... l ............. .JL ..................................................................................................................................... 1 .•.•.•.•.•.•.•.•.•.•.• .JL .................... .1 .................. 1 ....................... .JI 
!1s141 in1!"375"/$.ccls. and ("non-rigid" same detect$3) !fUS-PGPUB;i!OR !IOFF !12011 /09/30!! 
: I : : I : USPAT- :I , : 21 :01 :I 
11 : 11 : ' 11 , :! 11 
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H 11 H l!usocR H 11 'I H :, ............ : ............... , ................................................................................................................................................................ , ........................ : .................. : ......................... ,, 
!!S142 1Dll1 {"7120276") o, ("7043063")) .R>J. I U&FG'UB;IIOR IIOFF 11201110913011 
:
1 

, :
1 : USPAT :1 

, , 21·09 :1 

!I ' !I 1usocR' !I l ' · !I 
: L .... ,..... : ............... : ! ...................................................................................................................................... ) .................. , ..... : ! .................. , ..... : .............. , .... : L""""""""""'": ! 
liS143 1D H(''7120276").URPN. !IUSPAJ HOR !(°FF ~12011 / 09/30!! :: : :: : :: : : :: 
!1 : !1 , !1 l , 21 :10 !1 
,L .......................... ,L ..................................................................................................................................... ' ......................... ,L ................ , .... , .............. , ... ·L ....................... ,1 
ff s144 lD 1!"375"/$.eels. and "non-dgid" and (block with avecag$3) I US. FG'UB; If OR l OFF I 2011109/ 3011 
H ' H l USPAJ· H l ' 21 · 12 H t: : t: ~ t t: ~ : . t: 

IL .......... ! ............. ..JL ..................................................................................................................................... ! USOCR ...... ..JL .................... J .................. ! ...................... ..!! 
l1s145 116443 11"375"/ $. eels. and ( block with ave,ag$3) I US. FG'UB; IIOR IIOFF 112011 10913011 
\! ' \! l USPAT \! l l 21 · 16 \! 
\! : \! l USOCR \! l 1 . \! 
\k-------J .............. ,!L ..................................................................................................................................... j ....................... !L ..................... '. ................... !l ......................... '.I 
11s146 11564 1!"375"/$. eels. and ( block with avecag$3 w,th th,eshold$3) I US. FG'UB; IIOR jlOFF ; 2011 109/ 3011 
:I : :I : USPAT :I , : 21 · 16 :I 

11" ...... , ... 1 ............... 11" ................................................................................................................................ ,"l USOCR ........ 1L ...................... ! " ................ l ....................... 11 
l!S147 !D1l"375"/$.eels and (block with ave,ag$3 with th,eshold$3 I U&FG'UB;IIOR !IOFF il2011 /09/ 30II 
H ' !!same rigid) l USPAT· H l ' 21: 16 H 

L ...... 1 ........... J ....................................................................................................................................... 1 usa:R .... J .................... J .................. t ................ JI 
Hs148 lD11"375"/ $.eels. and ( block with ave,ag$3 with th,eshold$3 I US. A?PUB; Ii OR IIOFF l 2011 109/ 30li :: : :: : :: : : :: !I j !!same $4rigid) ! USPAT; !I ! j 21: 16 !I 
:I : :I ' USOCR :I : : :I 
,! ............ ' ............... ,!.. ..................................................................................................................................... ' ....................... ,!.. ...................... ' .................. ' ......................... '! 
l!S149 lD1l"375"/ $.eels and ( block with ave,ag$3 same th,eshold$3 I US. FG'UB; IIOR IIOFF 112011 109/ 3oll 
H ! !!same $4rigid) ! USPAT; H ! ! 21: 16 H 
!1 l !1 j USOCR !1 ! l !I , L............. . .............. , L ............................................................................................................................................................... , L ...................... , .................. , t ........................ , I 
IIS150 r278 11"375"/$.eels and (block with ave,ag$3 same th,eshold$3 (MVI U&A?PUB;IIOR l[OFF 1'[2011 / 09/30!! 
ii ! Hwithposition)) ! uSPAT; ii ! ! 21:17 ii 
j! l j! ! USOCR j! ! l j! 
,L .......................... ,L ................................................................................................................................ , .... ' ......................... ,L ................ , .... , .............. , ... · ......................... •! 
ff s151 lD 1["375"/ $. eels. and (block with ave,ag$3 same th,eshold$3 and I US. A?PUB;l[OR I OFF I 2011 109/ 3011 
" ' "(MV . h . . )) : USP'"J " : ' 21 7 " H , H wit pos1t1on l ,.... ; H l , : 1 H 

IL .......... ! .............. .JL ..................................................................................................................................... ! USOCR ...... ..JL .................... J .................. ! ...................... ..!! 
l1s1 52 '1191 II non adj1 dgid adj 1 body I US. A?PUB;IIOR !IOFF 112011 10913DJI 
: 1 : : 1 ' USPAT :1 ' ' 21 ·29 : I !! 1 !! l uSOCR !! ! i · !! 
:L ........... ' ............... :L ...................................................................................................................................... ' ........................ :L ...................... , ................... ,1 ......................... :1 
!1s153 1Dl1"375"/ $. eels and ( non adj 1 cigid adj1 body) I US. A?PUB;IIOR IIOFF 12011 10913011 
:I : :I : USPAT :I , : 21 ·30 :I 

11" ...... , ... 1 ............ , .. 11" ................................................................................................................................ ,"l USOCR ........ 1L ...................... ! " ................ l ....................... 11 
l!S154 !t]1 !!{"5768438").URPN. !IUSPAT !!OR !(OFF H2011 /09/ 30H 
!1 

, !1 l !1 l ' 21 ·31 H -L. ......................... -L ..................................................................................................................................... , ........................ -L ..................... ' .................. ,L ... · ................. JI 
l1s1 55 1160 11"375"/ $.eels. and I dgid adj 1 body) I U& PGPUB;IIOR l[OFF 112011109/ 3011 
\! ' \! l USPAT· \! l 1121 ·32 \! 
\! ' \! l uSOCR' \! l 1 . \! 
iL. ......... ) .............. JL .................................................................................................................................. ..J ...................... .JL ................... ..J ................ .31.. ...................... JI 
IIS156 r5 11"375"/$.eels. and (non adj1 ,igid) I U&PGPUB;lloR IIOFF 12011 /09/ 3011 
H ' H l USPAT H l ' 21 ·32 H 

!L .......... l ............... !L .................................................................................................................................... 1 USOCR ........ !L ..................... ! .................. 1 ..... · .................. 11 
l!S157 !0 1!("6.590.999"). R>J. I U&PGPUB;IIOR r FF , 2011 /09/3011 
!1 

' !1 l USPAT· !1 l ' 21 ·43 !1 

!I : !I l USOCR !I l : . !I 
: L..........' .............. : I ..................................................................................................................................... ) ....................... ' ! ....................... : .............. , .... ' ......................... ' ! 
1iS158 lr]3 H(''6590999").URPN. !IUSPAT HOR !(OFF 12011 /09/30!! :: : :: : :: : : :: 
\ 1 : \ 1 l \1 l ' 21 :43 \1 : l.............. .. .............. l.. ..................................................................................................................................... ' ......................... , l.. ..................... , ................. ' ....................... ! 
IIS1 59 ![3125 l!best with match$3 with block I US. PGPUB;l!OR ![OFF 11201110913011 
!i j !i ! USPAT; !i ! \121:50 !i 
!1 l !1 j USOCR !1 ! l !I : L............ .. ............. , L. ............................................................................................................................................................... , L. ..................... , .................. ' L ....................... , I 
l1s160 r 342 11"375"/ $.eels. and I best with match$3 with block) I us. PGPUB;IIOR l[OFF I 201110913DII 
\! ' \! l USPAT \! l l 21 ·50 \! t: : t: ~ , t: : : . t: 
:I : :I : USOCR :I : : :I 
!L .......... : .............. JL ..................................................................................................................................... l ...................... .JL ................... ..J .................. 1 ........................ JI 
!IS161 10 1!"375"/$.eels. and (best with match$3 with block) and "non- I U&PGPUB;IIOR IIOFF 112011 /09/301! 
H , Hng1d" , USPAT; H l , 21 :50 H 

IL ........... ! ............... IL ..................................................................................................................................... ! USOCR ........ IL ...................... ! ................... !L ...................... 11 
!IS162 !173 !1"375"/$.ccls. and "non-rigid" jjus-PGPUB;llOR HoFF !!2011 /09/30H 
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H 11 H llUSPAT· H 11 1121 :53 H t: : t: ~ ' t: ~ : t: 

!L .......... l .......... , .... !L ..................................................................................................................................... l US():R ........ !L ...................... l .................. l .................... , .... 11 

lls1 63 r 595 llvecto, and "non -dgid" I us- A?PUB; !iOR !!OFF l 2011109/ 30li 
!I l !I l USPAT !I l l 21 ·53 !I t: : t: ~ ' t: : : . t: 
j! l j! l US():R j! l l j! 
t i.. ........................... ,!.. ..................................................................................................................................... , ......................... ,!.. ...................... , .................... ......................... ,! 

ljS164 r 50 i!vecto, and "non-dgid" and I block$1 with match$3) ! US- FGPUB; !!OR ![OFF !12011109/ 3olj 
H 1 H l USPAT· H l l 21 ·54 H 
p ! p j USOCR p ! ! . !I 
t L............ . .............. , L ............................................................................................................................................................... , L ..................... ,, .................. , t ........................ , ! 
[!S165 lD!I( vecto, and "non-dgid" and (block$1 with match$3)) .ab. ! US- FGPUB; !IOR ![OFF !',2011 / 09/ 30!! 
\! 1 \! l USPAT· \! l l 21 ·54 \! 
\! 1 \! l USOCR' \! l 1 . \! 
:L .......... 1 .............. 'L ..................................................................................................................................... l ........................ 'L ..................... ' .............. , .. ,1 ........................ 'I 
l[s166 r 413 1!"375"/ $. eels. and (best with match$3 with block$1) I US-FGPUB; l[OA 1[0FF 112011110/ 01 !1 
:: , :: ' USPAT· :: : : oo·37 :: 

!L .......... l ............. ..lL .................................................................................................................................... ,l USOCR ...... ..lL .................... J .................. lL ... · ................ ..ll 
IIS167 r4 11"3/5"/$.eels and ((best with match$3 with block$1) same ! US-FGPUB; ljOA IIOFF l'12011 1101oq 
H 1 Haverag$3) l USPAT· H l 100:37 H 
H 1 H l uSOCR H l 1 H 
:L. .......... ' ............... :L. ..................................................................................................................................... ' ........................ :L. ..................... : ···················' ·························'! 
l!S168 !D11"375"/ $. eels and ( (best with match$3 with block$1) same I US- FGPUB; Ii OR IIOFF 12011110/ 01 11 
H 1 Haverag$3).clm. l USPAT; H l 100:37 H 

11 ............ i , .............. 11.. .................................................................................................................................... l USOCR ........ IL ...................... ! .................. i ........................ 11 
l!S169 !D1l"375"/ $.eels and I (best with match$3 with block$1) same I US-FGPUB; IIOA IIOFF !112011 /1 0/ 01 !I 
:! , :!$4rigid) : USPAT· :! : : 00:43 :! 

11 ............ ! ............. Jl ...................................................................................................................................... l USOCR ...... .Jl ........................ l .................. !L .................... .JI 
l!S170 ! 46 !1"37S"/ $.eels. and ( (best with match$3 with block$1 ) and ! US- A?PUB;!IOA ![OFF 11201111 0/ 01 I! , 1 • , 1 : , 1 , • , 1 

!! j j!$4rigid) j USPAT; !! j j 00:44 !! 
j! l j! l USOCR j! l l j! 
t i.. ........................... _L ..................................................................................................................................... • ......................... _L ...................... _ ................... L ........................ ! 
Hs171 1D!l"375"/$.eels and ((best with match$3 with block$1) and ! US-A?PUB;!!OA ![OFF !i2011110Jo1 II 

11 I l1$4rigid).ab. I ~~ 11 I I 00:44 II 
J ............................ .! ................................................................................................................................................................. .! ...................... , ................... ,t ........................ ,, . ...------D . LJ! . j!S172/1 !!"10/249,577" ! US-FGPUB;!!OR j OFF /2011 / 10/ 01!! 
\! 1 \! l USPAT· \! l 100'47 \! 
\! 1 \! l USOCR' \! l 1 . \! 
:L .......... 1 .............. 'L ................................................................................................................................ , .... l ........................ 'L ..................... ' .............. , ... 1L ...................... 'I 
l[s173 r l[i LI N-SI OU-SHEN 01/\NG-TE-HAO LI ANG-CHI N -CHUAN) .in. I US- PGPUB;i[OA l[OFF 112011110/ 0' ii 
t i : t i : USPAT t i : :!01 ·33 t i 

!L .......... l .............. .lL .................................................................................................................................... ,l USOCR ...... ..lL .................... J .................. lL ... · ................ ..ll 
l!S174 ioll(LIN-~OU-SHEN 01/\NG-TE-HAO LI ANG-CHIN-CHUAN).in. ! US-PGPUB;ljOA IIOFF 1·1201111010111 
H 1 Hand rigid l USPAT· H l 101 :34 H 
H 1 H l USOCR H l 1 H 
:L. .......... : ............... :L. ..................................................................................................................................... ' ........................ :L. ..................... : ···················' ·························'! 
l!S175 lD!imediatek.as. and ,igid I US-PGPUB;!iOA !!OFF ! 2011110/01 !1 
!I l !I j USPAT !I l l 01 ·34 !I 
11 ........... ! , .............. 11.. .................................................................................................................................... l USOCR ........ 1L ...................... ! .................. ! ....................... 11 
II S1 76 r 30 11"375"/ $.eels. and I dummy adj3 frame$1) i US-PGPUB;ljOA IIOFF 112011110/01 11 
H 1 H l USPAT· H l 116:01 H 

11 ............ ! ............. Jl ...................................................................................................................................... l US():R ...... .Jl ........................ l .................. 11. ...................... JI 
l!St 77 ! 22 !1"375"/ $.eels. and ( dummy adj3 frame$1) .elm. i US- PGPUB;!IOA ![OFF !112011/10/ 01 !i 
\! 1 \! l USPAT \! l l 15·01 \! 
t: : t: ~ ' t: : : . t: 
j! l j! l US)CR j! l l j! tL ........................... _L ..................................................................................................................................... • ......................... _L ...................... _ .................. , . .......................... ! 
!IS178 lD!!("200910190570") .uRPN. llUSPAT HoR !loFF 112011110101!! 
!I l !I l !I l l 16:03 !I ,, ............ · ............... , •...................................................................................................................................... · ........................ , •....................... ' ................... ·························'! 
l!S179 ioH("2009/0190670").URPN. jlUSPAT i!OR j'OFF i 2011/ 10/01!! IW.u ............... ,L .................................................................................................................................. ---1 ...................... )L ................... ""u··················l ~ .. ?.:g.~·-········· ··'1 
\!S180 1 32 \!"375"/$.ccls. and ( ( dummy adj3 frame$1) same error$3) l US-FGPUB;l!OR l OFF 1 2011/10/01 \! 
\! 1 \! l USPAT \! l l 15·07 \! t: : t: ~ , t: : : . t: 
j! l j! l US)CR j! l l j! 
t! ............................ ,l. ..................................................................................................................................... ,• ......................... ,l.. .................... ,, ................. , ........................ ! 
Hs181 10!!("200910190570") .URPN. llusPAT HoR ljOFF l 2011110101!! 
!I l !I ! !I l l 16:14 !I 
, : ............ • ............... ,1 ...................................................................................................................................... , ........................ ,1 .................... , ... ' .................. • ........................ , , 

l!S182 io11c2005/0071724").URPN. jlUSPAT !!OR !(OFF H2011110101H 
!1 1 !1 l !1 l l 15 · 14 H ·L ......................... -L ..................................................................................................................................... : ........................ -L ..................... ' .................. ,V .... · ................. J! 
!1s183 q8 11(("7664373") or ("6212208") or ("7272301 ") or ("5751707") ljus-PGPUB·110R ljoFF li2011110101 l1 
,I : ,I : •,I , :i ,I 
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,. 'l ,. ·1 ,. 'l .. ,. ll ............ I .............. llf~6~·;:i~g~r~r .("5978543") .. or.("7280743") .. or ............................ i ~~~ ........ IL .................... I ................ .Jl1 6:24 ......... J 
[!S184 /D llaudio same video same multiplex$3 same dummy same I US-PGPUB;j!OR ![OFF ;

1
!2011110101 !! , 1 • , 1 : , 1 , • , 1 

!I j j!error$1 ! USPAT; !I j / 16:28 !I 
: I : : I : USOCR : I : : : I 

iL. ......... ) ............. .JL. .................................................................................................................................. ..J ...................... .JL. .................... .1 ................ .31 ....................... .JI 
j1S185j[J1 [!("6212208").URPN. !(USPAT [!OR !IOFF jl2011 / 10/ 01 [! 
l! ! !I l !I l j 16:31 l! -............. · ............... ·!.. ..................................................................................................................................... , ........................ ·!.. ...................... • .................... L ....................... -. 
!!S186 10 111"5506844" I "5708664" I "5751694" I "5751887" I I US-PGPUB;IIOR rFF I 2011/10/01 II 
!I l !!"5793425" I "5877814" I "5966182").PN. j USPAT; !I j l 16:37 !I , 1 • , 1 : , 1 , • , 1 

!1 j !1 j USOCR !1 j j !I J ............................ J ................................................................................................................................................................ J ....................... , .................. 1 ....................... , 1 

l!S187 11249 111 "370" /$. eds. or "375"/ $.eels) and ( dummy adj2 frame$1) I US-PGPUB; l!OR IIOFF 1'j2011 / 1 0/ od 
!I ! !I l USPAT· ll l 116·39 ll 
!I ! !I l USOCR !I l ! . !I 
,1. .......... , .............. ,t.. ..................................................................................................................................... l ........................ ,t.. ..................... , ................. 1L .................... 1

1 
Hs188 l[Jlil "370" /$.eds or "375"/ $.eels.) and ( ( dummy adj 2 frame$1) I US-PGPUB; l!OR ![OFF I 201111 0/ 01 I! 
' I • ' I : ' I ' : ' I 
!! j !!samethreshold$1) ! USPAT; !! j ) 16:39 !! 
!1 j !1 j USOCR !1 j l !I ,L. .......................... ,L. .............................................................................................................................................................. ,L. ..................... , .................. ' ......................... ,, 
[!S189 jug ii( "370" /$.eds. or "375"/ $.eels.) and ( dummy adj2 I US- PGPUB; IIOR l[OFF 12011/ 1 0/ 0111 , 1 • , 1 : , 1 , • , 1 

!I j jiframe$1).ab. l USPAT; !I j j 16:44 !I 
: I : : I : USOCR : I : : : I 

iL. .......... i ............. .JL ..................................................................................................................................... 1 ..................... .JL .................... .1 .................. i ....................... .JI 
11s190 r 111 dummy adj2 frame$1 ) .ab. I US-PGPUB; IIOR IIOFF 112011110/ 01 11 
:: ' :: ' USPAT· :: : ' 16·46 :: 

!l. ........... ! ............... !l. ..................................................................................................................................... ! USOCR ........ !l. ...................... ! ................... ii ........................ !! 
!!S191 !D1l1"5675379"). A\I. I US-FG'UB;IIOR IIOFF 12011110/01 II 
!1 1 !1 l USPAT !1 l 119·20 !1 

l! i l! i uSOCR l! i i . l! 
:L .......... ' ............... :L ..................................................................................................................................... ' ........................ :L ...................... , .................. ' ......................... '! 
j!S192 !Dill ( "56 75379") or ("6408027")). PN. I US-FG'UB;liOR IIOFF l 2011110/ 01 j1 
ll 1 ll l USPAT· ll l 119·20 ll 
!I ! !I l USOCR !I l ! . !I 
:! ............ ' ............... :!.. ..................................................................................................................................... ' ........................ :!.. ...................... ' .................. ' ......................... :! 
!!S193 10 11"2000-217108" "2001 -169281" "00/18131" "2002-525989" I US-FG'UB;IIOR rFF 1!2011110/01 II 
H 1 H l usPAT H l ! 19·22 H 
p l p j USOCR p ! l . !I J ............................ J ................................................................................................................................................................ J ....................... , ................. J ........................ , 1 

l1s1 94 1[2706 1!''375"/ $. eels. and I cod$3 with suppress$3) I US-PGPUB;j!OR IIOFF 12011110/ 01 11 
!I 1 ll l USPAT· ll l 119·28 ll 
!! ! !! l USOCR' !! l ! · !! 
,L .......... , .............. ,t.. ..................................................................................................................................... l ........................ ,t.. ..................... ' ................. 1 ....................... JI 
IIS1 95 r9 1!"375"/ $. eels. and I cod$3 with suppress$3) and I distance with I US-PGPUB;iloR l OFF I 2011110/ 01 11 
' I ' ' I : ' I ' : ' I 
!! j !!threshold$1) ! USPAT; !! j J19:28 !! 
!1 j !1 j USOCR !1 j l !I , L............ .. ............. , L. .............................................................................................................................................................. , L ...................... , .................. , ......................... , 1 

!!S196 !D11"375"/$.eels. and (cod$3 with suppress$3) and (distance with I US-PGPUB;IIOR l[OFF I 2011/10/01 11 
!I j j!threshold$1) and (discard$3 with coefficient) j USPAT; !I j j 19:31 !I 
: I : : I : USOCR : I : : : I 

iL. .......... i ............. .JL ..................................................................................................................................... 1 ...................... .JL .................... .1 .................. i ....................... .JI 
jiS197 !0[!("2008/ 0187052").URPN. !(USPAT !iOR j'OFF jl2011 / 10/01 [! 
j! j j! l j! j j 19:31 j! 
,!.. ........................... ,!.. ..................................................................................................................................... , ......................... ,!.. ...................... , .................. , . ......................... ,! 

HS198 lDl!(cod$3 with suppress$3) and (distance with threshold$1) and I US-PGPUB;IIOR r)FF '[2011110101ii 
ii j H{discard$3 with coefficient) j USPAT; ii j ! 19:32 ii 
!1 j !1 j USOCR !1 j j !I ,L. ........................... ,L ...................................................................................................................................... __ ....................... ,L ......................................... , ......................... ,! 
[!S199 /0!!2001 -169281 jr:=JPO !!OR jlOFF /2011 / 10/ 01 !! , 1 , , 1 : , 1 , • , 1 

~ L_J .............. ! ! ..................................................................................................................................... ) ....................... !I ....................... l ................... l 1 _ 9: 51 ............. !! 
!iS200lD!i"2001169281" jlJPO !iOR l(OFF /2011110101!! :: : :: : :: : : :: 
l1 ! l1 : l1 l 119:51 l1 
,l.. ............ , .............. ,l.. .................................................................................................................................... ,, ......................... ,l.. .................... ,, ................. , ........................ ! 
i!S201 jEJ6 !!("6539124").URPN. jlUSPAT !!OR jlOFF H2011110101h 
!I l !I j !I j l 19:58 !I 
. , ............ · ............... ·! ............................................................................................................................................................... , ........................ · .................. . L ....................... -1 
!!S202 !D1l"375"/$.eels. and (cod$3 with suppress$3) and (distance with ! US-PGPUB;IIOR IIOFF 112011110101 11 
!I l !!threshold$1) and (cod$3 with margin) l USPAT; !I j l 20:02 !I 
:! ' :! ' USOCR :! ' ' :! )L .......... : ............... :L ..................................................................................................................................... ' ........................ :L ...................... : .................. ,!.. ....................... '! 
IIS203 11624 1!"375"/ $.eels. and ( cod$3 with margin) I US- PGPUB;l!OR IIOFF 1112011/ 10/ 01 l! 
!I j !I l usPAT !I j 120·11 !I t: : t: ~ ' t: : : . t: 
: I : : I ' USOCR : I : : : I 

:! ............ ' ............... :!.. ..................................................................................................................................... ' ........................ :!.. ...................... ' .................. ' ......................... :! 
j!S204 !n!i"375"/$.ccls. and ((cod$3 with margin) same (block with j US-PGPUB;j!OR j'OFF j 2011 / 10/01 ji 
!I j !!distance)) j USPAT; !I j j 20:11 !I 
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1L .......... iL ............ 1L ..................................................................................................................................... ll USOCR ........ 1L ..................... l L ............... -1 L .................... J I 
[!S205 /LJ6 11"375"/$.ccls. and ( ( cod$3 with margin) and (block with I US-FGPUB; l!OR ![OFF 11201111 0/ 01 !1 , 1 • , 1 : , 1 , • , 1 

!I j !!distance)) l USPAT; !I j j 20:12 !I 
j! j j! j USOCR j! j j j! ,L.......... .. ............ .L.. ............................................................................................................................................................. .L.. ................... , ................... 1: ........................ , 

1 
l[S206 1134 If ( TERADA· K8'JOO HOSHINO· RYUY A NAl<AJI MA-KOJI ) . IN. I US- FGPUB; if OR r FF !1201 11 1 0/ 02!1 
H : H l usPAT H l ' oo·os H 

!l. ........... l ............... !l. ..................................................................................................................................... 1 USOCR ........ !l. ...................... ! .................. ii ..... · .................. 11 

IIS207 r2144 llpanasonic.as. I US-FGPUB;IIOR IIOFF l',2011 / 10/ 02!1 
!1 

' !1 l USPAT· !1 l ' 00·09 !1 

!I , !I i uSOCR !I i , . !I 
: L..........' _. ............ : I .................................................................................................................................... .) ....................... : I ....................... : ................... : ......................... : ! 
IIS208 r 08 llpanas,,nic. as. and ( video adj 1 encod$3) I US- FGPUB; l!OR r FF 1201 111 0/ 0211 
:I : ,i : USPAT :I , : 00·09 :I 

1! ! ii ! USOCR 1! ! ! . 1! 
,! ...................................................................................................................................................................... , . ........................ !.. ..................................................................... 1 

IIS209 1151•2 11"375"'/$.ccls and (reference adj2 picture$1) I US-FGPUB;iloR IIOFF ]j201 11 1oto2II 
,! : ,! : USPAT ,! : : 00·23 ,! 

!LJ _Jl ...................................................................................................................................... l USOCR ...... .JI ........................ ! .................. 11.. ... · ................ .JI 
llse1 O I 2171 11"375"/$.ccls. and (reference adj2 picture$1) same I US-PGPUB; j!OR !!OFF I 2011110/0211 , 1 • , 1 : , 1 , • , 1 

H , H$3stream$3 l USPAT; H l ' 00:24 H 
:I : : I : USOCR :I : : : I 
:L. .......... : .............. ,1 ....................................................................................................................................... 1 ........................ :I ........................ ' .................. , ......................... ,1 
!IS211 1011"375"/ $.eels and ( virtual adj2 reference adj2 picture$1 ) same! US- PGPUB;i!OR IIOFF I 201111 0/ 0211 
H l !l$3stream$3 l USPAT; H l l 00:24 H 
!1 l !1 j USOCR !1 j l !I ,L. ........................... ,L. ............................................................................................................................................................... ,L. ......................................... , ....................... ·! 
l1se12 r2 il"375"/$.ccls. and (virtual adj2 reference adj2 picture$1 ) I US-FGPUB;IIOR ![OFF 11201 1110/02!1 
\! ' \! l USPAT· \! l ' 00·24 \! 
\! ' \! l uSOCR' \! l ' . \! 
lL. .......... ' .............. JL. .................................................................................................................................. ..J ...................... .JL. .................... .J ................ ..:1... .................... .31 
jiS213 jD[!("2008/ 0260034") .URPN. l[USPAT !iOR lj°FF !12011 / 10/ 02[! 
l! ' \! l \! l j 00:26 l! ' ............. · ............... ' ! ....................................................................................................................................... , ........................ ' ! ........................ · .................... !.. ....................... ' , 

1r41D l("2008/ 0260034") . URPN ................................................................................... IIUSPAT ...... ..JlOR ............... Jr:Jl~~~~~ 10/ 0211 

!!S215 !011("20060165302"). PN. I US. PGPUB;IIOR IIOFF 1201 11 10/02jl 
:
1 

: :
1 ' USPAT '1 

' : 00·27 '1 

\! : \! l USOCR \! l : . \! :h ............... '.L. .................................................................................................................................. ...l ........................ '.L. ..................... '. ................... ! ......................... '.! 
HS216 /DH("2006/0165302") .URPN. llUSPAT HOR !(OFF j 2011 / 10/ 021! :b[J'.'····. ····································.····························································································!························ '!·······················:u'.oo:2s ............ ~I 
HS217 , 4 H"v1rtual reference picture" , US-PGPUB;HOR l OFF :!2011 / 10/02!! 
H ' H l USPAT· H l ' 01 ·59 H t: : t: ~ , t: ~ : . t: 

!1 l !1 j USOCR !1 j l !I ,L. ............................ L ...................................................................................................................................... ........... A ......... L ......................................... ,[ ...................... ·! 
[!S218 /0!!("2008/ 0095228").URPN. jlUSPAT !!OR jlOFF /!2011 / 10/ 02!! 
,! : ,! l ,! ' "02·01 ,! 
:L .......... : ._. ............ ,1 ...................................................................................................................................... )_. ...................... ,1 ........................ , ................... 'L ... ................... '! 
liS219 1Dll"375"/$.ccls. and (reference adj2 picture$1) same blur I US-FGPUB;l!OR rlFF I 2011110102!1 
!I l !I l USPAT· !I j j 02·01 !I 
11 : 11 l USOCR \! l : . \! 
,! ............ , ............... ,L ..................................................................................................................................... ' ........................ ,L ...................... ' .................. , ......................... ,! 
ilse20 rs 1!"375"/$.ccls. and (reference adj2 picture$1 ) same warp$3 I US.PGPUB;l!OR rlFF !12011110102!! 
H ' H l USPAT H l ' 02·01 H t: : t: ~ , t: ~ : . t: 
!1 j !1 j USOCR !1 j l !I :~ ............... '.!.······································································································································: ......................... '.!. ....................... ~ .................. '.l ......................... '., 
II S221 11233 Ii( SU-YEA NG Y1 N .. PENG PANO! T-PURVI N .. Bf BSHAS PANO! T.. I US-PGPUB;j!OR !!OFF ; 2011110/ O:,j! 
!I l !iPURVIN-BIBHASPANDIT-PURVIN-BOBHASGOMILA- l usPAT; !I j 102:06 !I 
1L .......... l .............. 1[cRJ_STINA)._in ........................................................................................................ J USOCR ........ H ....................... l ................. 1 ...................... JI 
!iS222 l[Ji!(SU· YEA NG YIN· PENG PANO! T-PURVI N·BI BSHAS PANO! T· I US. PGPUB;jjOR rlFF !12011 /1 0102!1 

1L ......... 1 .............. ll6~R~~~N;;.~~~~ :~~~~;PURVIN-B0BHAS GOMILA- ................. ...1 ~~~ ........ IL .................... 1 .................. 1l02:06 ............ 11 
!!S223 /Dll"thomson licensing". in. I US.PGPUB;IIOR ![OFF I 2011/10/02jl 
!I j !I j USPAT; !I j j 02:07 !I 
:I : : I : USOCR :I : : : I :W ............... ~L. ..................................................................................................................................... '. ........................ H ....................... ! .................. ; ......................... H 
IIS224 113087 ll"thomson licensing".as. I US-FGPUB;ilOA IIOFF j 2011110/0211 
H , H l USPAT; H l , 02:07 H 

1L ........... l ............... 1L ..................................................................................................................................... l USOCR ........ IL ...................... l .................. l ......................... 11 
!!S225 11111 Wthomson licensing".as. and "reference picture" ! US-PGPUB;!IOR !IOFF r12011110/02!1 
!I j !I l USPAT; !I j j 02:07 !I 
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A.lexand1ia, VA 22313-1450 

APPEAL BRIEF 

Applicants appeal the status of Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 

78-80, 83-86, and 88-100 as presented in response to a final Office Action dated February 16, 

2012, and rejected in a non-final Office Action dated October 7, 2011 , pursuant to the Notice of 

Appeal filed concutTently herewith and submit this appeal brief. 
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B. Whether Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-86, 

and 88-100 Comply with the Written Description Requirement of 35 U.S.C. § 112, 

First Paragraph 

Bl. Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-86, and 88-100 

C. Whether Claims 1-3, 5, 6, 9-11, 23-25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 66-68, 

70, 71, 74-76, 88, and 93-100 are Anticipated under 35 U.S.C. §102(a) by "Video 

Compression using Blur Compensation", by Budagavi Madhukar, Image 

Processing, 2005, Proceedings of the International Conference on Image 

Processing (ICIP) 2005, pp. 882-85 

Cl. Claims 1-3, 5, 6, 9-11, 23-25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 66-68, 70, 71, 

74-76, 88, and 93-100 

C2. Claims 93-100 

D. Whether Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 86 are 
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Unpatentable Under 35 U.S.C. §103(a) by "Video Compression using Blur 

Compensation", by Budagavi Madhukar, Image Processing, 2005, Proceedings of 

the International Conference on Image Processing (ICIP) 2005, pp. 882-85 in view 

of "Background mosaicking for low bit rate video coding", by F. Dufaux et al., 

ICIP 1996, pp. 673-76 

Dl. Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 86 

E. Conclusion 

8. CLAIMS APPENDIX 

9. RELATED EVIDENCE APPENDIX 

10. RELATING PROCEEDINGS APPENDIX 
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The real party in interest is THOMSON LICENSING, the assignee of the entire 1ight title 

and interest in and to the subject application by virtue of an assignment recorded with the Patent 

Office on January 5, 2009 at reel/frame 022267/0269. 
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2. Related Appeals and Interferences 

None 
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Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-86, and 88-100 are 

pending, stand rejected, and are under appeal. A copy of the Claims 1-11 , 13-15, 18-33, 35-37, 

40-55, 57-59, 62-76, 78-80, 83-86, and 88-100 is presented in Section 8 below. 
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A Preliminary Amendment under 37 CFR §1.115, mailed to the PTO on January 5, 2009, 

was entered. An amendment under 37 CFR §1.111 , mailed to the PTO on November 30, 2011 in 

response to a non-final Office Action dated October 7, 2011, was entered. No 

Responses/Amendments were ftled subsequent to the above Amendment on November 30, 2011. 

A final Office Action dated February 16, 2012, to which this Appeal Brief is directed, is currently 

pending. 
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Independent Claim 1 is directed to "[a]n apparatus" (Claim 1, preamble). 

The subject matter of the first element (beginning with "an encoder") recited in Claim 1 is 

desc1ibed, e.g., at: page 5, line 9 to page 6, line 3. Moreover, the subject matter of the first 

element of Claim 1 involves, e.g.: element 100 of FIG. l. 

Independent Claim 23 is directed to "[i]n a video encoder, a method" (Claim 23, 

preamble). 

The subject matter of the first element (beginning with "encoding") recited in Claim 23 is 

described, e.g., at: page 5, line 9 to page 6, line 3; page 10, line 30 to page 11, line 21; and page 

12, lines 13-33. Moreover, the subject matter of the first element of Claim 23 involves, e.g.: 

element 300 of FIG. 3; and element 500 of FIG. 5. 

Independent Claim 45 is directed to "[a]n apparatus" (Claim 45, preamble). 

The subject matter of the first element (beginning with "a decoder") recited in Claim 45 is 

desciibed, e.g., at: page 6, lines 4-29. Moreover, the subject matter of the first element of Claim 

45 involves, e.g.: element 200 of FIG. 2. 

Independent Claim 66 is directed to "[i]n a video decoder, a method" (Claim 66, 

preamble). 

The subject matter of the first element (beginning with "decoding") recited in Claim 66 is 

described, e.g., at: page 6, lines 4-29; page 11, 22 to page 12, line 12; and page 13, lines 1-21. 
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Moreover, the subject matter of the first element of Claim 66 involves, e.g.: element 400 of FIG. 

4; and element 600 of FIG. 6. 

Independent Claim 88 is directed to "[a] non-transitory computer readable storage media 

having video signal data encoded thereupon" (Claim 88, preamble). 

The subject matter of the first element (beginning with "at least one picture") recited in 

Claim 88 is described, e.g., at: page 10, line 30 to page 11, line 21; page 12, lines 13-33; and page 

19, lines 7-10. Moreover, the subject matter of the first element of Claim 88 involves, e.g.: 

element 300 of FIG. 3; and element 500 of FIG. 5. 
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Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-86, and 88-100 stand 

rejected under 35 U.S.C. 112, first paragraph. 

Claims 1-3, 5, 6, 9-11, 23-25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 66-68, 70, 71, 74-76, 88, 

and 93-100 stand rejected under 35 U.S.C. 102(a) as being anticipated by "Video Compression using 

Blur Compensation", by Budagavi Madhukar, Image Processing, 2005, Proceedings of the 

International Conference on Image Processing (ICIP) 2005, pp. 882-85 (hereinafter "Budagavi" in 

sh01t). We note that Claims 93-100 have been completely ignored by the Examiner in the pending 

office action regarding the 102(a) rejection except for simply mentioning these claims in the heading of 

the rejection on page 3 of the pending Office Action but without any citations to the reference 

Budagavi or to the specific limitations recited in these claims. 

Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 86 stand rejected as being 

unpatentable over Budagavi in view of "Background mosaicking for low bit rate video coding", by F. 

Dufaux et al., ICIP 1996, pp. 673-76 (hereinafter ' 'Dufaux" in sho1t). 

We note that no prior rut has been asse1ted against Claims 8. 13-15. 19-2L 29-30, 35-37. 41-

43, 52. 57-59, 63-64. 73, 78-80, 84-85, and 89-91 in the pending office action. 

We fu1ther note that all claims filed in this case have been paid for, despite many of these claims 

being ignored and. hence, not examined as required. 

The preceding rejections are presented for review in this Appeal. 
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In general, the present invention is directed to a method and apparatus using viltual reference 

pictures (instant application, Title). As disclosed in the Applicant's specification at page 7, lines 23-31: 

It is to be appreciated that while the concept of adaptive reference 

generation has been previously proposed and weighted prediction as a special case 

of filtered reference picture has been adopted in the MPEG-4 A VC standard, no 

known prior art exists for managing generated virtual reference pictures. In 

previously proposed methods, the management of generated references can be 

handled by simply processing/filtering the encoded/decoded pictures in the process 

of compensation. In other words, a complete generated reference picture is not 

needed for previous approaches. There is no prior art in how to manage fully 

generated reference pictures. 

Thus, the present p1inciples advantageously provide methods and apparatus for the 

management of vutual reference pictures (VRP) in a video encoder and/or video decoder (instant 

application, p. 6, lines 30-32). 

The claims of the pending invention include novel features not shown in the cited 

references and that have already been pointed out to the Examiner. These features provide 

advantages over the prior art and dispense with aforementioned prior art problems. 

It is respectfully asserted that Claims l, 23, 45, 66, and 88 are each patentably distinct and 

non-obvious over the cited references in their own right. For example, the below-identified 

limitations of Claims 1, 23, 45, 66, and 88 are not shown in the cited reference. Moreover, these 
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Claims are distinct from each other in that they are directed to different implementations and/or 

include different limitations. For example, Claim 1 directed to an apparatus having an encoder, 

Claim 23 is directed to a method in a video encoder, Claim 45 is directed to an apparatus having a 

decoder, Claim 66 is directed to a method in a video decoder, and Claim 88 is directed to a non

transitory computer readable storage media having video signal data encoded thereupon (Claims 

1, 23, 45, 66, and 88, Preambles). Accordingly, each of Claims 1, 23, 45, 66, and 88 represent 

separate features/implementations of the invention that are separately novel and non-obvious with 

respect to the piior art and to the other claims. As such, Claims 1, 23, 45, 66, and 88 are 

separately patentable and are each presented for review in this appeal. 

B. Whether Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-86, and 88-

100 Comply with the Written Description Requirement of 35 U.S.C. §112, First 

Paragraph 

The Examiner rejected Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-

86, and 88-100 under 35 U.S.C. § 112, first paragraph, as failing to comply with the written 

desciiption requirement. 

The first paragraph of 35 U.S.C. § 112 requires that the "specification shall contain a 

written description of the invention* **." The written description requirement has several policy 

objectives. "[T]he 'essential goal' of the description of the invention requirement is to clearly 

convey the information that an applicant has invented the subject matter which is claimed." In re 

Barker, 559 F.2d 588, 592 n.4, 194 USPQ 470,473 n.4 (CCPA 1977). Another objective is to 

put the public in possession of what the applicant claims as the invention. See Regents of the 
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University of California v. EU Lilly, 119 F.3d 1559, 1566, 43 USPQ2d 1398, 1404 (Fed. Cir. 

1997), cert. denied, 523 U.S. 1089 (1998). 

To satisfy the w1itten description requirement, a patent specification must describe the 

claimed invention in sufficient detail that one skilled in the art can reasonably conclude that the 

inventor had possession of the claimed invention. See, e.g., Moba, B. V. v. Diamond Automation, 

Inc., 325 F.3d 1306, 1319, 66 USPQ2d 1429, 1438 (Fed. Cir. 2003); Vas-Cath, Inc. v. 

Mahurkar, 935 F.2d at 1563, 19 USPQ2d at 1116. 

As set forth in MPEP §2163: It is now well accepted that a satisfactory description may be 

in the claims or any other portion of the originally filed specification. 

An adequate written description of the invention may be shown by any description of 

sufficient, relevant, identifying characteristics so long as a person skilled in the ait would 

recognize that the inventor had possession of the claimed invention. See, e.g., Purdue Pharma 

L.P. v. Faulding Inc., 230 F.3d 1320, 1323, 56 USPQ2d 1481, 1483 (Fed. Cir. 2000) (the written 

description "inquiry is a factual one and must be assessed on a case-by-case basis"). 

It will be shown that the claimed inventions of Claims 1-11, 13-15, 18-33, 35-37, 40-55, 

57-59, 62-76, 78-80, 83-86, and 88-100 reproduced herein comply with the written desciiption 

requirement under 35 U.S .C. § 112, first paragraph, and that such Claims should be allowed. 

Bl. Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-86, and 88-100 

Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-86, and 88-100 stand 

rejected under 35 U.S.C. § 112, first paragraph, as failing to comply with the written description 

requirement. Of Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-86, and 88-
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100, Claims 1, 23, 45, 66, and 88 are independent Claims. The remaining mentioned claims are 

directly or indirectly dependent from one of independent Claims 1, 23, 45, 66, and 88 and, thus, include 

the limitations of that respective independent claim 

In the pending Office Action, the Examiner stated the following: 

Regarding claims 1,23,45,66, and 88, the claims recite, for example see 

claim l , the at least one virtual reference picture is stored in a decoded picture 

buffer that also stores nonvirtual reference pictures. The claim language implies 

the "virtual reference picture" is stored in the decoded picture buffer, but figures 1 

and 2 of the Applicant's specification demonstrates that the invention utilizes two 

distinct buffers, namely a "virtual reference picture buffer" and a "decoded picture 

buffer." The specification does not teach storing the virtual reference pictures 

in a single "decoded picture buffer." For the purposes of this examination, the 

Examiner will interpret the claims as corresponding to the buffers of Budagavi. 

However, as explicitly noted in our p1ior response dated November 30, 2011, suppo1t for the 

amendments to Claims 1, 23, 45, 66, and 88 may be found at least at Claim 12 and page 9, lines 3-22 

of the instant application as filed. To that end, we fu1ther point the Examiner to page 8, lines 32-33 of 

the instant application as filed. 

Hence, while the Examiner has gone on record (see above) to expli.citly state that "[t]he 

specification does not teach sto1ing the vittual reference pictures in a single 'decoded picture buffer'", 

page 8, lines 32-33 of the instant application as filed explicitly state "store generated virtual reference 

pictures in the decoded picture buffer" . To that end, page 9, lines 3-22 of the instant application as 

filed describe three different exemplary options for implementing the same. In pruticular, we note that 
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page 9, lines 3-22 of the instant application provides three different exemplary options for 

differentiating non-vittual reference pictures from virtual reference pictures in the decoded picture 

buffer. For example, in the first described option for managing vfrtual references stored in the decoded 

picture buffer, we "store virtual reference pictures as short-term reference pictures and use unused 

frame_num/picture_order_count" (instant application, p. 9, lines 14-16). Moreover, in the second 

desciibed option for managing virtual references stored in the decoded picture buffer, we "store vntual 

reference pictures as long-term reference pictures and use unused longterm_id's in the long te1m 

memory" (instant application, p. 9, lines 16-17). Fuither, in the third described option for managing 

viitual references stored in the decoded picture buffer, "since a vntual reference picture is different 

from previously decoded pictures in nature, dedicated memory slots can be allocated in the 

decoded picture buffer for the storage of virtual reference pictures" (instant application, p. 9, lines 

17-20). We note that the preceding mentioned items such as short-te1m reference pictures, 

unused frame_num/picture_order_count, and so fo1th are known to those of skill in the art and, 

given the teachings of the present principles provided in the instant application, one of ordinary 

skill in the rut would be readily able to implement the invention simply based on such description 

without more. Further, the same show sufficient, relevant identifying chru·acteristics that a person 

skilled in the ru·t would recognize that the inventors had possession of the claimed invention. 

Accordingly, based on at least the preceding, it is respectfully asselied that the aforementioned 

description would reasonably convey to one skilled in the relevant rut that the inventors, at the time the 

application was filed, had possession of the claimed invention. 

Thus, Claims 1, 23, 45, 66, and 88 are believed to satisfy 35 U.S.C. 112, first pru·agraph, 

for at least the preceding reasons. The remaining Claims 2-11, 13-15, 18-22, 24-33, 35-37, 40-44, 
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46-55, 57-59, 62-65, 67-76, 78-80, 83-86, and 89-100 are directly or indirectly dependent from one 

of independent Claims 1, 23, 45, 66, and 88 and, thus, include the limitations of that respective 

independent claim. Thus, the remaining Claims 2-11, 13-15, 18-22, 24-33, 35-37, 40-44, 46-55, 57-

59, 62-65, 67-76, 78-80, 83-86, and 89-100 are believed to satisfy 35 U.S.C. 112, first paragraph 

for at least the same reasons set forth above regarding Claims 1, 23, 45, 66, and 88. Therefore, 

reversal of the rejection of Claims 1-11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-86, 

and 88-100 is earnestly requested. 

C. Whether Claims 1-3, 5, 6, 9-11, 23-25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 66-68, 70, 

71, 74-76, 88, and 93-100 are Anticipated under 35 U.S.C. §102(a) by "Video 

Compression using Blur Compensation", by Budagavi Madhukar, Image 

Processing, 2005, Proceedings of the International Conference on Image Processing 

(ICIP) 2005, pp. 882-85 

"A claim is anticipated on1y if each and every e1ement as set forth in the claim is found, 

either expressly or inherently described, in a single prior art reference." MPEP §2131, citing 

Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed. 

Cir. 1987). 

The Examiner rejected Claims 1-3, 5, 6, 9-11, 23-25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 

66-68, 70, 71, 74-76, 88, and 93-100 as being anticipated under 35 U.S.C. §102(a) by "Video 

Compression using Blur Compensation", by Budagavi Madhukar, Image Processing, 2005, 

Proceedings of the International Conference on Image Processing (ICIP) 2005, pp. 882-85 

(hereinafter "Budagavi" in short). The Examiner contends that Budagavi shows all the limitations 
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recited in Claims 1-3, 5, 6, 9-11, 23-25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 66-68, 70, 71, 74-

76, 88, and 93-100. 

Budagavi is directed to "video compression using blur compensation" (Budagavi, Title). 

In further detail, Budagavi discloses in the abstract, the following: 

Traditional block-based motion compensation techniques such as those 

used in the H264 video coding standards become ineffective when blurring starts 

to occur in the video sequence. Blurring typically occurs in video sequences when 

the relative motion between the camera and the scene being captured is faster than 

the camera exposure time. Blurring is also sometimes used as a special effect for 

smoothly transitioning between scenes in a movie. Blurring also naturally occurs 

when objects at different depths in a scene are focused and defocused in a video 

sequence. 

It will be shown that the limitations of Claims 1-3, 5, 6, 9-11 , 23-25, 27, 28, 31-33, 45-47, 

49, 50, 53-55, 66-68, 70, 71 , 74-76, 88, and 93-100 reproduced herein are not taught or 

suggested by the cited reference, and that such Claims should be allowed. 

Cl. Claims 1-3, s, 6, 9-11, 23-25, 27, 28, 31-33, 45-47, 49, SO, 53-55, 66-68, 70, 71, 74-76, 

88, and 93-100 

Initially, it is respectfully noted that Claims 2-3, 5, 6, 9-11,89, 93, and 97 directly or 

indirectly depend from independent Claim 1, Claim 24-25, 27, 28, 31-33, 90, 94, and 98 directly 

or indirectly depend from independent Claim 23, Claim 46-47, 49, 50, 53-55, 91 , 95, and 99 

directly or indirectly depend from independent Claim 45, and Claim 67-68, 70, 71, 74-76, 92, 96, 
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and 100 directly or indirectly depend from independent Claim 66. Thus, Claims 2-3, 5, 6, 9-

11 ,89, 93, and 97 include all the limitations of Claim 1, Claims 24-25, 27, 28, 31-33, 90, 94, and 

98 include all the limitations of Claim 23, Claims 46-47, 49, 50, 53-55, 91, 95, and 99 include all 

the limitations of Claim 45, and Claims 67-68, 70, 71, 74-76, 92, 96, and 100 include all the 

limitations of Claim 66. 

It is respectfully asserted that Budagavi does not teach or suggest the following limitations 

recited in Claims 1-3, 5, 6, 9-11 , 23-25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 66-68, 70, 71, 74-

76, 88, and 93-100 (with the following applicable to Claims 2-3, 5, 6, 9-11, 24-25, 27, 28, 31-33, 

46-47, 49, 50, 53-55, 67-68, 70, 71, 74-76, 88, and 93-100 by virtue of their respective 

dependencies from one of Claims 1, 23, 45, and 66): "the at least one virtual reference picture is 

stored in a decoded picture buffer that also stores non-vntual reference pictures". 

At the onset, we acknowledge the Examiner' s position on page 2 of the pending Office 

Action, and respectfully asse1t that the same is baseless and incorrect. In particular, we note that 

the Examiner has stated on page 2 of the pending Office Action that " [f]or the purposes of this 

examination, the Examiner will interpret the claims as corresponding to the buffers of budagavi". 

While the same is quite convenient for the Examiner, it is incorrect, as the Applicants have already 

pointed to the explicit support in the specification regarding the limitations in issue, which would 

be clearly recognized as reasonably conveying to one skilled in the relevant rut that the inventors, at 

the time the application was filed, had possession of the claimed invention. As such, the Examiner is 

required to examine the actual recited limitations, which will now be ru·gued. 

To that end, we note that while Claims 1-3, 5, 6, 9-11 , 23-25, 27, 28, 31-33, 45-47, 49, 

50, 53-55, 66-68, 70, 71, 74-76, 88, and 93-100 each explicitly recite that "the at least one vittual 
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reference picture is stored in a decoded picture buffer that also stores non-virtual reference 

pictures", Budagavi discloses "we ... introduce an additional frame buffer called the blur frame 

buffer (MFB) .... This frame buffer consists of a blurred version of the previous frame. In our 

video coder, the macroblock in the current video frame gets predicted from frames in the 

multi.frame buffer and the BFB" (see, e.g., Budagavi, section 2, and Figure 2(b)). Hence, 

Budagavi requires a blur frame buffer that is separate from a multiframe buffer, where the blur 

frame buffer stores intentionally blurred frames and the multiframe buffer stores non-intentionally 

blurred frames. The preceding characterizations "intentionally blurred" and ''non-intentionally 

blurred" are used with respect to whether or not Budagavi uses his disclosed blurring filters to 

intentionally blur a frame that is then stored in the blur frame buffer, and not with respect to 

pictures that may have originally been taken to purposefully include a bluning effect. Thus, 

overhead in Budagavi is increased both in requiring a separate (blur frame) buffer and managing 

the separate (blur frame) buffer while at the same time also managing the multiframe buffer. In 

contrast, the inventions of Claims 1-3, 5, 6, 9-11 , 23-25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 66-

68, 70, 71, 74-76, 88, and 93-100 advantageously exploit the ah"eady existing decoded picture 

buffer in a novel way in order to seamlessly and advantageously utilize virtual reference pictures. 

Hence, in sum Budagavi teaches away from the explicit limitations of Claims 1-3, 5, 6, 9-11 , 23-

25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 66-68, 70, 71, 74-76, 88, and 93-100 reproduced above. 

While a teaching away argument is not germane to a rejection under 35 U.S.C. 102, it does show 

just how far off Budagavi is from the explicit limitations recited in Claims 1-3, 5, 6, 9-11, 23-25, 

27, 28, 31-33, 45-47, 49, 50, 53-55, 66-68, 70, 71, 74-76, 88, and 93-100. 
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We further note that Budagavi does not include even one occurrence of a "decoded 

picture buffer", a term of art in video compression, and one that is explicitly recited in Claims 1-3, 

5, 6, 9-11, 23-25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 66-68, 70, 71, 74-76, 88, and 93-100. 

Accordingly, Budagavi fails to teach or suggest all of the limitations of Claims 1-3, 5, 6, 9-11, 

23-25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 66-68, 70, 71, 74-76, 88, and 93-100 for at least the 

reasons set forth above. 

Hence, Claims 1-3, 5, 6, 9-11, 23-25, 27, 28, 31-33, 45-47, 49, 50, 53-55, 66-68, 70, 71, 

7 4-76, 88, and 93-100 are patentably distinct and non-obvious over Budagavi for at least the 

preceding reasons. Therefore, reversal of the rejection of Claims 1-3, 5, 6, 9-11, 23-25, 27, 28, 

31-33, 45-47, 49, 50, 53-55, 66-68, 70, 71 , 74-76, 88, and 93-100 is earnestly requested. 

C2. Claims 93-100 

It is respectfully asserted that Budagavi does not teach or suggest the limitations recited in 

Claims 93-100, as reproduced below in Section 8. 

We note that Claims 93-100 have been completely ignored by the Examiner in the pending 

office action regarding the 102{a) rejection except for simply mentioning these claims in the 

heading of the rejection on page 3 of the pending Office Action but without any citations to the 

reference Budagavi or to the specific limitations recited in these claims. 

It is our position that Claims 93-100 are allowable over Budagavi, as Budagavi is silent 

regarding the limitations recited in Claims 93-100. 

In any event, the Examiner clearly has not set forth a prima facie rejection, or any specific 

rejection for that matter, against Claims 93-100. 
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Accordingly, Budagavi fails to teach or suggest all of the limitations of Claims 93-100 for at 

least the reasons set fo1th above. 

Hence, Claims 93-100 are patentably distinct and non-obvious over Budagavi for at least the 

preceding reasons. Therefore, reversal of the rejection of Claims 93-100 is earnestly requested. 

D. Whether Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 86 are 

Unpatentable Under 35 U.S.C. §103(a) by "Video Compression using Blur 

Compensation", by Budagavi Madhukar, Image Processing, 2005, Proceedings of 

the International Conference on Image Processing (ICIP) 2005, pp. 882-85 in view of 

"Background mosaicking for low bit rate video coding", by F. Dufaux et al., ICIP 

1996, pp. 673-76 

The failure of an asserted combination to teach or suggest each and every feature of a 

claim remains fatal to an obviousness rejection under 35 U.S.C. § 103. Section 2143.03 of the 

MPEP requires the "consideration" of every claim feature in an obviousness determination. To 

render a claim unpatentable, however, the Office must do more than merely "consider" each and 

every feature for this claim. Instead, the asserted combination of the patents must also teach or 

suggest each and every claim feature. See In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA 

1974) (emphasis added) (to establish primafacie obviousness of a claimed invention, all the claim 

features must be taught or suggested by the plior art). Indeed, as the Board of Patent Appeal and 

Inte1ferences has recently confirmed, a proper obviousness determination requires that an 

Examiner make "a searching comparison of the claimed invention - including all hs limitations -

with the teaching of the p1ior art." See In re Wada and Murphy, Appeal 2007-3733, citing In re 
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Ochiai, 71 F.3d 1565, 1572 (Fed. Cir. 1995) (emphasis in original). "ff an independent claim is 

nonobvious under 35 U.S.C. 103, then any claim depending therefrom is nonobvious" (MPEP 

§2143.03, citing In re Fine, 837 F.2d 1071 , 5 USPQ2d 1596 (Fed. Cir. 1988)). 

The Examiner rejected Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 

86 as being unpatentable under 35 U.S.C. § 103(a) by Video Compression using Blur 

Compensation", by Budagavi Madhukar, Image Processing, 2005, Proceedings of the 

International Conference on Image Processing (ICIP) 2005, pp. 882-85 (hereinafter "Budagavi" 

in short) in view of "Background mosaicking for low bit rate video coding", by F. Dufaux et al., 

ICIP 1996, pp. 673-76 (hereinafter "Dufaux" in short). The Examiner contends that the cited 

combination shows all the limitations recited in Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 

69, 72, 83, and 86. 

Budagavi is directed to "video compression using blur compensation" (Budagavi, Title). 

In further detail, Budagavi discloses in the abstract, the following: 

Traditional block-based motion compensation techniques such as those 

used .in the H264 video coding standards become ineffective when bluning starts 

to occur In the video sequence. BlmTing typically occurs in video sequences when 

the relative motion between the camera and the scene being captured is faster than 

the camera exposure time. Blurring is also sometimes used as a special effect for 

smoothly transitioning between scenes in a movie. Blurring also naturally occurs 

when objects at different depths in a scene are focused and defocused in a video 

sequence. 
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Dufaux is directed to "background mosaicking for low bit rate video coding" (Dufaux, 

Title). In further detail, Dufaux discloses _in the abstract, the following: 

This paper proposes a new technique to build a background memory based 

on mosaicking. More precisely, the technique first identifies background and 

foreground regions based on local motion estimates. Camera motion is then 

estimated on the background by applying a parametric global motion estimation. 

Fmally, after compensating for camera motion, the background content is 

temporally integrated in longterm memory. The method leads to high cod_ing 

pe1formances and allows for content-based functionalities. 

lt will be shown that the limitations of Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 

69, 72, 83, and 86 reproduced herein are not taught or suggested by the cited references (alone or 

in combination), and that such Claims should be allowed. 

Dl. Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 86 

Initially, it is respectfully noted that Claims 4, 7, 18, and 22 directly or indirectly depend 

from independent Claim 1, Claim 29, 26, and 40 directly or indirectly depend from independent 

Claim 23, Claim 48, 51 , 62, and 65 directly or indirectly depend from independent Claim 45, and 

Claim 69, 72, 83, and 86 directly or indirectly depend from independent Claim 66. Thus, Claims 

4, 7, 18, and 22 include all the limitations of Claim 1, Claims 29, 26, and 40 include all the 

limitations of Claim 23, Claims 48, 51, 62, and 65 include all the limitations of Claim 45, and 

Claims 69, 72, 83, and 86 include all the limitations of Claim 66. 

It is respectfully asserted that that none of the cited references, either taken singly or in 
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combination, teach or suggest the following limitations recited in Claims 4, 7, 18, 22, 29, 26, 40, 

44, 48, 51, 62, 65, 69, 72, 83, and 86 (with the following applicable to Claims 4, 7, 18, 22, 29, 

26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 86 by virtue of their respective dependencies from one 

of Claims 1, 23, 45, and 66): "the at least one virtual reference pictw-e is stored in a decoded 

picture buffer that also stores non-virtual reference pictures". 

At the onset, we acknowledge the Examiner' s position on page 2 of the pending Office 

Action, and respectfully asse1t that the same is baseless and incorrect. In pruticular, we note that 

the Examiner has stated on page 2 of the pending Office Action that "[f]or the purposes of this 

examination, the Examiner will interpret the claims as corresponding to the buffers of budagavi". 

While the same is quite convenient for the Examiner, it is incorrect, as the Applicants have already 

pointed to the explicit support in the specification regru·ding the limitations in issue, which would 

be clearly recognized as reasonably conveying to one skilled in the relevant rut that the inventors, at 

the time the application was filed, had possession of the claimed invention. As such, the Examiner is 

required to examine the actual recited limitations, which will now be ru·gued. 

To that end, we note that while Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 

83, and 86 each explicitly recite that "the at least one virtual reference picture is stored in a 

decoded picture buffer that also stores non-virtual reference pictures" , Budagavi discloses "we ... 

introduce an additional frame buffer called the blur frame buffer (MFB). . . . This frame buffer 

consists of a blurred version of the previous frame. In our video coder, the macroblock in the 

current video frame gets predicted from frames in the multiframe buffer and the BFB" (see, e.g. , 

Budagavi, section 2, and Figure 2(b)). Hence, Budagavi requires a blur frame buffer that is 

separate from a multi.frame buffer, where the blur frame buffer stores intentionally blurred frames 
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and the multiframe buffer stores non-intentionally blurred frames. The preceding 

characterizations "intentionally blurred" and "non-intentionally blurred" are used with respect to 

whether or not Budagavi uses his disclosed blurring filters to intentionally blur a frame that is then 

stored in the blur frame buffer, and not with respect to pictw-es that may have originally been 

taken to purposefully include a blurring effect. Thus, overhead in Budagavi is increased both in 

requiring a separate (blur frame) buffer and managing the separate (blur frame) buffer while at the 

same time also managing the multiframe buffer. In contrast, the inventions of Claims 4, 7, 18, 22, 

29, 26, 40, 44, 48, 51 , 62, 65, 69, 72, 83, and 86 advantageously exploit the already existing 

decoded picture buffer in a novel way in order to seamlessly and advantageously utilize virtual 

reference pictures. Hence, in sum Budagavi teaches away from the explicit limitations of Claims 

4, 7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 86 reproduced above. 

We further note that Budagavi does not include even one occurrence of a "decoded 

picture buffer", a term of art in video compression, and one that is explicitly recited in Claims 4, 

7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 86. 

Regarding Dufaux, the same does not cure the deficiencies of Budagavi, but rather suffers 

from the same deficiencies. For example, similar to Budagavi but directly contrary to Claims 4, 7, 

18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 86, the approach of Dufaux requires an 

additional frame buffer (see, e.g. , Dufaux, p. 673, right side, third full paragraph), thus teaching 

away from the explicit limitations of Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51 , 62, 65, 69, 72, 

83, and 86. Moreover, Dufaux (also similar to Budagavi) does not include even one occurrence 

of a "decoded picture buffer", a term of art in video compression that is explicitly recited in 

Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51 , 62, 65, 69, 72, 83, and 86. 
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Accordingly, Budagavi fails to teach or suggest all of the limitations of Claims 4, 7, 18, 22, 

29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 86 for at least the reasons set fo1th above. Moreover, 

Dufaux fails to cure the deficiencies of Budagavi in these regards, and is silent regarding the same. 

Hence, Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51 , 62, 65, 69, 72, 83, and 86 are patentably 

distinct and non-obvious over the cited references for at least the preceding reasons. Therefore, 

reversal of the rejection of Claims 4, 7, 18, 22, 29, 26, 40, 44, 48, 51, 62, 65, 69, 72, 83, and 86 

is earnestly requested. 
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The above-identified claims are comply with the written description requirement in 

accordance with 35 U.S.C. §112, first paragraph. Also, at least the above-identified limitations of 

the pending claims are not described, disclosed, nor suggested by the contents of the Budagavi 

and Dufaux references, considered alone or in combination. Consequently, all of the written 

description, anticipation and obviousness rejections constructed by the Examiner are improper and 

prima facie deficient. 

Accordingly, it is respectfully requested that the Board reverse the rejections of Claims 1-

11, 13-15, 18-33, 35-37, 40-55, 57-59, 62-76, 78-80, 83-86, and 88-100 under 35 U.S.C. §112, 

first paragraph, 35 U.S.C. §102(a), and 35 U.S.C. §103(a). 

Please charge the amount of $620.00, covering fee associated with the filing of the Appeal 

Brief, to Thomson Licensing Inc., Deposit Account No. 07-0832. In the event of any non-

payment or improper payment of a required fee, the Commissioner is authorized to charge 

Deposit Account No. 07-0832 as required to correct the error. 

Thomson Licensing Inc. 
Patent Operations 
P.O. Box 5312 
P1inceton, NJ 08543-5312 

March 2, 2012 

Respectfully submitted, 

BY: /Guy H. Etiksen/ 
Guy H. Eiiksen, Attorney for Applicant 
Registration No.: 41,736 
Telephone No.: (609) 734-6807 

27 

Page 271 of 728



CUSTOMER NO.: 24498 
Serial No.: 12/309,066 

8. CLAIMS APPENDIX 

1. (Previously Presented) An apparatus, comprising: 

PATENT 
PU060137 

an encoder for encoding at least one picture, using at least one virtual reference picture, to 

form a resultant bitstream, wherein the at least one virtual reference picture is different than a 

previously decoded picture, and the at least one viitual reference picture is stored in a decoded 

picture buffer that also stores non-viltual reference pictures. 

2. (Original) The apparatus of claim 1, wherein the at least one picture corresponds to at 

least one of at least two views of multi-view video content. 

3. (Original) The apparatus of claim 1, wherein the at least one viitual reference picture 

is formed from at least one reference picture that has undergone a signal processing 

transformation. 

4. (Previously Presented) The apparatus of claim 3, wherein said encoder signals warping 

parameters of the signal processing transformation in at least one high level syntax included in the 

resultant bitstream. 

5. (Original) The apparatus of claim 1, wherein the at least one viitual reference picture 

is formed from at least one filtered reference picture. 
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6. (Previously Presented) The apparatus of claim 5, wherein said encoder signals filter 

coefficients used to filter the at least one filtered reference picture in at least one high level syntax 

included in the resultant bitstream. 

7. (Original) The apparatus of claim 1, wherein the at least one picture corresponds to 

multi-view video content, and the at least one virtual reference picture is formed using at least one 

view interpolated picture. 

8. (Previously Presented) The apparatus of claim 7, wherein said encoder signals 

parameters for the at least one view _interpolated picture in at least one high level syntax element 

included in the resultant bitstream. 

9. (Previously Presented) The apparatus of claim 1, wherein said encoder signals an 

existence of the at least one virtual reference picture in the resultant bitstream. 

10. (Previously Presented) The apparatus of claim 1, wherein said encoder signals an 

existence of the at least one virtual reference picture in a high-level syntax in the resultant 

bit stream. 

11. (Original) The apparatus of claim 1, wherein at least one of a method and a parameter 

for creating the at least one virtual reference picture is signaled in at least one high level syntax 

element included in the resultant bitstream. 
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13. (Previously Presented) The apparatus of claim 1, wherein said encoder utilizes pre-

specified insertion and deletion operations for the at least one virtual reference picture with 

respect to the decoded picture buffer. 

14. (Previously Presented) The apparatus of claim 1, wherein the at least one virtual 

reference picture is stored in a short-term memory portion of the decoded picture buffer. 

15. (Previously Presented) The apparatus of claim 1, wherein the at least one virtual 

reference pictw-e is stored in a long-term memory portion of the decoded picture buffer. 

16-17. (Cancelled) 

18. (Previously Presented) The apparatus of claim 1, wherein said encoder directly refers 

to the at least one virtual reference picture in a prediction process for the at least one picture, 

using an .index of the at least one virtual reference pictw·e. 

19. (Original) The apparatus of claim 18, wherein a default reference list construction 

process is pe1fo1med to include the at least one virtual reference picture. 
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20. (Original) The apparatus of claim 19, wherein at least one reference picture list 

reordering command is defined to include the at least one virtual reference picture in the default 

reference list construction. 

21. (Original) The apparatus of claim 19, wherein a pre-specified reference list reordering 

command is combined with a high level syntax to include the at least one viitual reference picture 

in the default reference list construction. 

22. (Original) The apparatus of claim 1, wherein each of the at least one viltual reference 

picture is respectively referred to by a reference picture index corresponding to a reference picture 

list. 

23. (Previously Presented) In a video encoder, a method, comprising: 

encoding at least one picture, using at least one viitual reference picture, to form a 

resultant bitstream, wherein the at least one virtual reference picture is different than a previously 

decoded picture, and the at least one viltual reference picture is stored in a decoded picture buffer 

that also stores non-viJ.·tual reference pictures. 

24. (Previously Presented) The method of claim 23, wherein the at least one picture 

corresponds to at least one of at least two views of multi-view video content. 
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25. (Previously Presented) The method of claim 23, wherein the at least one vjrtual 

reference picture is formed from at least one reference picture that has undergone a signal 

processing transformation. 

26. (Previously Presented) The method of claim 25, wherein said encoding step comprises 

signaling warping parameters of the signal processing transformation in at least one high level 

syntax included _in the resultant bitstream. 

27. (Previously Presented) The method of claim 23, wherein the at least one vjrtual 

reference picture is formed from at least one filtered reference picture. 

28. (Previously Presented) The method of claim 27, wherein said encoding step comp1ises 

signaling filter coefficients used to filter the at least one filtered reference picture _in at least one 

high level syntax included in the resultant bitstream. 

29. (Previously Presented) The method of claim 23, wherein the at least one picture 

corresponds to multi-view video content, and the at least one virtual reference picture is fo1med 

using at least one view interpolated picture. 

30. (Previously Presented) The method of claim 29, wherein said encoding step comp1ises 

signaling parameters for the at least one view interpolated picture in at least one high level syntax 

element included in the resultant bitstream. 
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31. (Previously Presented) The method of claim 23, wherein said encoding step compiises 

signaling an existence of the at least one virtual reference picture in the resultant bitstream 

32. (Previously Presented) The method of claim 23, wherein said encoding step compiises 

signaling an existence of the at least one virtual reference picture in a high-level syntax in the 

resultant bitstream 

33. (Previously Presented) The method of claim 23, wherein said encoding step comp1ises 

signaling at least one of a method and a parameter for creating the at least one virtual reference 

picture in at least one high level syntax element included in the resultant bitstream. 

34. (Cancelled) 

35. (Previously Presented) The method of claim 23, further comprising utilizing pre-

specified insertion and deletion operations for the at least one viltual reference picture with 

respect to the decoded picture buffer. 

36. (Previously Presented) The method of claim 23, further comprising storing the at 

least one virtual reference picture in a sho1t-term memory portion of the decoded picture buffer. 
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37. (Previously Presented) The method of claim 23, further comp1ising storing the at 

least one viitual reference picture in a long-term memory po1tion of the decoded picture buffer. 

38-39. (Cancelled) 

40. (Previously Presented) The method of claim 23, wherein said encoding step dn·ectly 

refers to the at least one viitual reference picture in a prediction process for the at least one 

pictw-e, using an index of the at least one virtual reference picture. 

41. (Previously Presented) The method of claim 40, fmther compiising pe1forming a 

default reference list construction process that includes the at least one vii·tual reference picture. 

42. (Previously Presented) The method of claim 41, fu1ther compiising defining at least 

one reference picture list reordering command to include the at least one viitual reference picture 

in the default reference list construction process. 

43. (Original) The method of claim 41, wherein said step of pe1forming the default 

reference list construction process compiises combining a pre-specified reference list reorde1ing 

command with a high level syntax to include the at least one virtual reference picture in the 

default reference list construction. 
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44. (Previously Presented) The method of claim 23, wherein each of the at least one 

virtual reference picture is respectively referred to by a reference picture index corresponding to a 

reference picture list. 

45. (Previously Presented) An apparatus, comprising: 

a decoder for decoding at least one picture, using at least one viliual reference picture, 

from a bitstream, wherein the at least one viliual reference picture is different than a previously 

decoded picture, and the at least one viliual reference picture is stored in a decoded picture buffer 

that also stores non-vii.·tual reference pictures. 

46. (Original) The apparatus of claim 45, wherein the at least one picture corresponds to 

at least one of at least two views of multi-view video content. 

47. (Original) The apparatus of claim 45, wherein the at least one virtual reference picture 

is formed from at least one reference picture that has undergone a signal processing 

transformation. 

48. (Previously Presented) The apparatus of claim 47, wherein said decoder determines 

warping parameters of the signal processing transfo1mation from at least one high level syntax 

included in the bitstream. 

35 

Page 279 of 728



CUSTOMER NO.: 24498 
Serial No.: 12/309,066 

PATENT 
PU060137 

49. (Original) The apparatus of claim 45, wherein the at least one virtual reference picture 

is formed from at least one filtered reference picture. 

50. (Previously Presented) The apparatus of claim 49, wherein said decoder determines 

filter coefficients used to filter the at least one filtered reference picture from at least one high 

level syntax included in the bitstream. 

51. (Original) The apparatus of claim 45, wherein the at least one picture corresponds to 

multi-view video content, and the at least one virtual reference picture is formed using at least one 

view interpolated picture. 

52. (Previously Presented) The apparatus of claim 51, wherein said decoder determines 

parameters for the at least one view interpolated picture from at least one high level syntax 

element included in the resultant bitstream. 

53. (Previously Presented) The apparatus of claim 45, wherein said decoder determines an 

existence of the at least one virtual reference picture in the bitstream. 

54. (Previously Presented) The apparatus of claim 45, wherein said decoder determines an 

existence of the at least one virtual reference picture from a high-level syntax in the bitstream. 

36 

Page 280 of 728



CUSTOMER NO.: 24498 
Serial No.: 12/309,066 

PATENT 
PU060137 

55. (Original) The apparatus of claim 45, wherein at least one of a method and a 

parameter for creating the at least one v.irtual reference picture is determined from at least one 

high level syntax element included in the bitstream. 

56. (Cancelled) 

57. (Previously Presented) The apparatus of claim 45, wherein said decoder utilizes pre-

specified insertion and deletion operations for the at least one viitual reference picture with 

respect to the decoded picture buffer. 

58. (Previously Presented) The apparatus of claim 45, wherein the at least one viitual 

reference picture is stored in a short-term memory po1tion of the decoded picture buffer. 

59. (Previously Presented) The apparatus of claim 45, wherein the at least one viitual 

reference picture is stored in a long-term memory po1tion of the decoded picture buffer. 

60-61. (Cancelled) 

62. (Previously Presented) The apparatus of claim 45, wherein said decoder dii·ectly refers 

to the at least one viitual reference picture in a prediction process for the at least one picture, 

using an .index of the at least one vii·tual reference picture. 
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63. (Original) The apparatus of claim 62, wherein a default reference list construction 

process is pe1fo1med to include the at least one virtual reference picture. 

64. (Original) The apparatus of claim 63, wherein at least one reference picture list 

reordering command is defined to include the at least one virtual reference picture in the default 

reference list construction. 

65. (Original) The apparatus of claim 45, wherein each of the at least one virtual 

reference picture is respectively referred to by a reference picture index corresponding to a 

reference picture list. 

66. (Previously Presented) In a video decoder, a method, comp1ising: 

decoding at least one picture, using at least one virtual reference picture, from a bitstream, 

wherein the at least one virtual reference picture is different than a previously decoded picture, 

and the at least one virtual reference picture is stored in a decoded picture buffer that also stores 

non-virtual reference pictures. 

67. (Previously Presented) The method of claim 66, wherein the at least one picture 

corresponds to at least one of at least two views of multi-view video content. 
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68. (Previously Presented) The method of claim 66, wherein the at least one vjrtual 

reference picture is formed from at least one reference picture that has undergone a signal 

processing transformation. 

69. (Previously Presented) The method of claim 68, wherein said decoding step comprises 

determining warping parameters of the signal processing transfo1mation from at least one high 

level syntax included in the bitstream. 

70. (Previously Presented) The method of claim 66, wherein the at least one virtual 

reference picture is fo1med from at least one filtered reference picture. 

71. (Previously Presented) The method of claim 70, wherein said decoding step comprises 

determining filter coefficients used to filter the at least one filtered reference picture from at least 

one high level syntax included in the bitstream. 

72. (Previously Presented) The method of claim 66, wherein the at least one picture 

corresponds to multi-view video content, and the at least one virtual reference picture is fo1med 

using at least one view interpolated picture. 

73. (Previously Presented) The method of claim 72, wherein said decoding step comprises 

determining parameters for the at least one view interpolated picture from at least one high level 

syntax element included in the resultant bitstream. 
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74. (Previously Presented) The method of claim 66, wherein said decoding step comprises 

determining an existence of the at least one virtual reference picture in the bitstream. 

75. (Original) The method of claim 66, wherein said decoding step comprises determining 

an existence of the at least one vniual reference picture from a high-level syntax in the bitstream. 

76. (Previously Presented) The method of claim 66, wherein said decoding step comprises 

determining at least one of a method and a parameter for creating the at least one viitual reference 

picture from at least one high level syntax element included in the bitstream. 

77. (Cancelled) 

78. (Previously Presented) The method of claim 66, fu1ther comp1ising utilizing pre-

specified inse1iion and deletion operations for the at least one viJ.1:ual reference picture with 

respect to the decoded picture buffer. 

79. (Previously Presented) The method of claim 66, fwiher compiising storing the at 

least one vi.J.1:ual reference picture in a sho11:-term memory portion of the decoded picture buffer. 

80. (Previously Presented) The method of claim 66, fwther comprising storing the at 

least one vniual reference picture in a long-te1m memory portion of the decoded picture buffer. 
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83. (Previously Presented) The method of claim 66, wherein said encoding step directly 

refers to the at least one virtual reference picture in a prediction process for the at least one 

picture, using an index of the at least one virtual reference picture. 

84. (Previously Presented) The method of claim 83, further compiising pe1forming a 

default reference list construction process that :includes the at least one virtual reference picture. 

85. (Previously Presented) The method of claim 84, further comprising defining at least 

one reference picture list reordering command to include the at least one virtual reference picture 

in the default reference list construction process. 

86. (Previously Presented) The method of claim 66, wherein each of the at least one 

virtual reference picture is respectively referred to by a reference picture index corresponding to a 

reference picture list. 

87. (Cancelled) 

88. (Previously Presented) A non-transitory computer readable_storage media having 

video signal data encoded thereupon, comprising: 
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at least one picture, encoded using at least one virtual reference picture, to fo1m a 

resultant bitstream, wherein the at least one virtual reference picture is different than a previously 

decoded picture, and the at least one virtual reference picture is stored in a decoded picture buffer 

that also stores non-virtual reference pictures. 

89. (Previously Presented) The apparatus of claim 1, wherein dedicated memory slots are 

used in the decoded picture buffer to store virtual reference pictures including the virtual picture, 

and wherein each of the virtual reference pictures are identified by a virtual reference picture 

:identifier that is unique for each of the virtual reference pictures. 

90. (Previously Presented) The method of claim 23, wherein dedicated memory slots are 

used in the decoded picture buffer to store virtual reference pictures including the virtual picture, 

and wherein each of the virtual reference pictures are identified by a virtual reference picture 

identifier that is unique for each of the virtual reference pictures. 

91. (Previously Presented) The apparatus of claim 45, wherein dedicated memory slots 

are used in the decoded picture buffer to store virtual reference pictures including the virtual 

picture, and wherein each of the virtual reference pictures are identified by a viltual reference 

picture identifier that is unique for each of the virtual reference pictures. 

92. (Previously Presented) The method of claim 66, wherein dedicated memory slots are 

used in the decoded picture buffer to store virtual reference pictures including the viltual picture, 
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and wherein each of the virtual reference pictures are identified by a virtual reference picture 

identifier that is unique for each of the virtual reference pictures. 

93. (Previously Presented) The apparatus of claim 14, wherein the at least one virtual 

reference picture and any other virtual reference pictures are stored in the short-term memory 

portion of the decoded picture buffer using unused frame numbers and unused picture order 

counts to differentiate the virtual reference pictures from the non-vniual reference pictures. 

94. (Previously Presented) The method of claim 36, wherein the at least one viitual 

reference picture and any other viitual reference pictures are stored in the short-term memory 

portion of the decoded picture buffer using unused frame numbers and unused picture order 

counts to differentiate the viitual reference pictures from the non-vniual reference pictures. 

95. (Previously Presented) The apparatus of claim 58, wherein the at least one viitual 

reference picture and any other vniual reference pictures are stored in the short-term memory 

portion of the decoded picture buffer using unused frame numbers and unused picture order 

counts to differentiate the virtual reference pictures from the non-vutual reference pictures. 

96. (Previously Presented) The method of claim 79, wherein the at least one viitual 

reference picture and any other vutual reference pictures are stored in the short-term memory 

portion of the decoded picture buffer using unused frame numbers and unused picture order 

counts to differentiate the vutual reference pictures from the non-viitual reference pictures. 
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97. (Previously Presented) The apparatus of claim 15, wherein the at least one v.irtual 

reference picture and any other virtual reference pictures are stored in the long-term memory 

portion of the decoded picture buffer using unused long term identifiers to differentiate the virtual 

reference pictures from the non-virtual reference pictures. 

98. (Previously Presented) The method of claim 37, wherein the at least one virtual 

reference picture and any other virtual reference pictures are stored in the long-term memory 

portion of the decoded picture buffer using unused long term identifiers to differentiate the virtual 

reference pictures from the non-v.irtual reference pictures. 

99. (Previously Presented) The apparatus of claim 59, wherein the at least one virtual 

reference picture and any other virtual reference pictures are stored in the long-term memory 

portion of the decoded picture buffer using unused long te1m identifiers to differentiate the virtual 

reference pictures from the non-virtual reference pictures. 

100. (Previously Presented) The method of claim 80, wherein the at least one virtual 

reference picture and any other viliual reference pictures are stored in the long-term memory 

portion of the decoded picture buffer using unused long te1m identifiers to differentiate the viliual 

reference pictures from the non-viitual reference pictures. 
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APPLN.TYPE SMALL ENTITY ISSUE FEE DUE 
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EXAMINER ARTUNJT 

MILLS, DONALDL 2462 

I. Change of co1Tespondence address or indication of "Fee Address" (37 
CFR l.363). 

0 Change of corresp0ndence address (or Change of Correspondence 
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0 "Fee Address" indication (or "Fee Address" Indication form 
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Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOT AL FEE(S) DUE 

$300 $0 

CLASS-SUBCLASS 

375-240120 

2 . For printing on the patent front page, list 

( I) the names of up LO 3 registered patent attorneys 
or agents OR, alternat ively, 

$2040 

DATE DUE 

L0/19/2012 

(2) the name of a single firm (having as a member a 2. _____________ _ 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 3 
listed, no name will be printed. --------------

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATEJ\'1' (print ortype) 

PLEASE NOTE: Unless an assignee is identified below, oo assignee data will appear 011 the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CPR 3.11. Completion of this form is NOT a substitute for filing ao assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee catcgo1y or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) arc submitted: 

0 Issue Fee 

0 Publication Fee (No small enti ty discount perrniued) 

0 Advance Order - # of Copies----------

5. Change in Entity Status (from status indicated above) 

0 a . . Applicant claims SMALL ENTITY status. See 37 CPR 1.27. 

4b. Payment of Fec(s): (Please first 1·eapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 
0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 

overpayment, to Dep0si1 Account Number (enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR I .27(g)(2). 

NOTE: 'Ihe Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 
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Date --------------------

Registration No.----------------

This collection of information is required by 37 CPR 1.3 1 I. The information is required LO obtain or retain a benefit by the public which is Lo file (and by the US PTO to flrocess) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed application form to the USPTO. Time wiU vary depending upon the individual case. Any comments on the amoun t of time you regui re Lo complete 
this form aod/or sugi:estions for reducing th.is burden, should be sent to the Chief lnfonnation Officer, U.S. Patent ru1d Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRF.SS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 223 13- 1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires d1at you be given certain information in connection with 
your submission of the attached form related to a patent applicati.on or patent. Accordingly, pursuant to 
the requirements of the Act, please be advised that: (1) the general authority for the collection of this 
information is 35 U.S.C. 2(b)(2) ; (2) furnishing of the information solicited is voluntary; and (3) the 
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process 
and/or examine your submission related to a patenl applicalion or patent. If you do nol furnish the 
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine 
your submission, which may result in tennination of proceedings or abandonment of the application or 
expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this forn1 will be treated confidentially to the extent allowed under the Freedom 
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel 
in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual , to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perfonn a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Acl of 1974, as amended, pursuant to 5 
U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 
Intellectual Property Organization, pmsuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy 
Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as part of 
that agency's responsibUity to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance 
with the GSA regulations governing inspection of records for this purpose, and any other relevant 
(i.e. , GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the linlitations of 37 CFR 1.14, as a 
routine use, to the public if the record was filed in an application which became abandoned or in 
which the proceedings were terminated and which application is referenced by either a published 
application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPfO becomes aware of a violation or potential violation of law or 
regulation. 
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Notice of Allowability 

Application No. 

12/309,066 
Examiner 

DONALD MILLS 

Applicant(s) 

SU ET AL. 
Art Unit 

2462 

•• The MAILING DA TE of this communication appears on the cover sheet with the correspondence address
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [81 This communication is responsive to response filed 2 March 2012. 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; 
the restriction requirement and election have been incorporated into this action. 

3. 181 The allowed claim(s) is/are 1-11, 13-15, 18-33,35-37,40-55,57-59,62-76, 78-80,83-86 and 88-100. 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some• c) D None of the: 

1 . D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

• Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

6. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

7. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment( s) 
1. 181 Notice of References Cited (PT0-892) 

2. D Notice of Draftperson's Patent Drawing Review (PT0-948) 

3. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/Donald L Mills/ 
Primary Examiner, Art Unit 2462 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

7. D Examiner's Amendment/Comment 

8. D Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

U.S. Patent and Trademark Olflce 

PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120629 
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12/309,066 SU ET AL. 
Notice of References Cited 

Examiner Art Unit 

DONALD MILLS 2462 
Page 1 of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Classification Country Code-Number-Kind Code MM-YYYY Name 

* A US-8, 179,960 82 05-2012 McGowan et al. 375/240.01 
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* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 
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·A copy of this reference 1s not bemg furnished with this O ffice action. (See MPEP § 707.0S(a).) 
Oates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 
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111 II Ill 111 111 II II II 
Examiner Art Unit 
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ORIGINAL INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

375 240.15 H 0 4 N 7 / 12 (2006.0 1.01) 

CROSS REFERENCE(S) 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

375 240.01 240 .12 

181 Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 
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Total Claims Allowed: 

87 
(Assistant Examiner) (Date) 
/DONALD MILLS/ 
Primary Examiner.Art Unit 2462 07/15/2012 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 2 
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APPLICANTS 
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Peng Yin, West Windsor, NJ ; 
Purvin Bibhas Pandit, Franklin Park, NJ; 
Cristina Gomila, Princeston, NJ; 

** CONTINUING DATA ************************* 
This application is a 371 of PCT/US2007/015719 07/10/2007 

which claims benefit of 60/830, 195 07/11/2006 

** FOREIGN APPLICATIONS ************************* 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** 
06/22/2011 

Foreign Priority claimed Oves id'No STATE OR 
35 USC 119(a-d) conditions met O Yes id' No 0 Met after 

Allowance COUNTRY 
Verified and /DONALD L MILLS/ 
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Robert D. Shedd, Patent Operations 
THOMSON Licensing LLC 
P.O. Box 5312 
Princeton, NJ 08543-5312 
UNITED STATES 

TITLE 

Page 1 of 1 

UNITED STATESDEPARTMENTOF COMMERCE 
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I O 1.16 Fees (Filing) 

FILING FEE 
I O 1.17 Fees (Processing Ext. of time) 
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• :::::::::::, ~:::::::::::::, ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.' f :::::::::::::::::::::::' ::::::::::::::::::::::, :::::::::::::::::' :::::::::::::::::::::::~ ! 
j[S15 jj5 j (("20060153291") or ("6973127") or ("7023915") or l1US-PGPUB;j OR jlOFF j 2011/09/25!! 
j jj j ("20050100219") or ("20060053004")).PN. !jUSPAT; j j j 00:36 !I 
j ........... n ............. j .............................................................................................................................................. l[USOCR ........ l ..................... .! ................. \ ....................... 11 

,,~~.~ .... 1c. ........... i,~::~~~~:..~~.~~~.~.~::~.:~.::~~ ............................................................................................ 11~~~~~ ......... 1ce:: ......... 1 ~~;di~~~.~.~11 
w--°ll ! H il H il H 
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lS17 H2 r·2006/0053004").URPN. l!USPAT i~HOFF j2011/09/25li 

l ""'"" .. l L __________ __j """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'" ... l L"""""""""" i L""""""""'"' l L _____________ ) 00 : 3 7 ""'"" .. l ! 
l[S18 j[o--y·2006/0153291").URPN. !iUSPAT 1LJ[°FF j 2011 /09/25!! 

ir.JH;(''697312T).URPN JiU&PAT idEJ ~~~d;09/25il 

11S20 lJ4 11("7023915").URPN. !jUSPAT l~!OFF 12011/09/25!i 
i ............ H .............. l ............................................................................................................................................... 11 ...................... il.. ................... Jl ................. i oo:37 ........... 11 
l[S22 li361 i[video with wavelet with transform j!USPAT j~![OFF i 2011 /09/25!! 
l ........... 1L ............ i .............................................................................................................................................. lL ..................... iL .................. .J ................ i 0~:41 ............ 11 
llS23 jj99 j video with wavelet with transform and ((low and high) with pass) 1rusPAT ]~[OFF ] 2011/09/2511 
i ......... .JL. ........... i .............................................................................................................................................. ll.. ..................... iL .................. .J ................. i 00:42 ........... ll 
lS24 1! 78 I int ca with p,edict$3 same (motion with 1efinement) !IUS-PGPJB;!DR l1[0FF j 2011/09/2511 
i ii i !!USPAT i i i 16:43 H 
l ......... JL ........... l .............................................................................................................................................. !LuSOCR ....... .l ..................... J ................. .l ..................... JI 
r5 I~ (intca with p,edict$3 same (motion with ,efinement)).clm. IIUS-PGPJB;IDR l OFF i 2011/09/2511 
i ii i !!USPAT i i i 16:43 H 

j ""'"" .. l L __________ J """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'" ... ! l USOCR """J .. """"""""'"' l """""""'J .. """"""""'" .. ! ! 
l[S26 iro--1jC'2008/0031333").URPN. !iUSPAT 1LJ[°FF 12011/09/25!! 

iE.JH;c·2009/0031334'').URPN JlusPAT idEJ ;i1~~09125il 
jlS28 ]10 jl("2008/0225951").URPN. !jUSPAT l~!OFF 12011/09/25!i 
~ ............ H .............. i ............................................................................................................................................... 11 ...................... iL ................... JL ............... i 16: 4 7 ........... 11 r· 1!2 'l{C20060222075·) °' ("540008T)).PN. l!us-f<lPUB;IDR j!oFF j 2011/09/25!! 
i ii i HUSPAT i i i 16·54 H 
I ...... 11 ....... 1 ..................................................................... J UOOCR .... j .•••••••••• L ..... j .••.•••••• .JI 
ro li5 I «·20060222015·1 °' ("540008T) °' c·5594504') °' c·7830961·) 01 IIUS-ffiPW;IDR IIOFF ; 2011/09/2511 
l ll 1("7876829")).PN. l!USPAT; l l 117:00 H 
~ ............ ii .............. i ............................................................................................................................................... l!USOCR ........ i ...................... i ................. i ....................... 11 
r2 b I intca with p,edict$3 same (motion with 1efinement) and ipcm IIUS-ffiPW;IDR 'IOFF ; 2011/09/2511 
i ii i i!USPAT· i i i 17·02 H 
l ........... lL ............ l ............................................................................................................................................... !!uSOCR ........ l ..................... l ................. l .... · ................. 11 

lls,3 1!9911' PCM lius-ffiPUB;IDR ,,oFF ; 201110912sl1 
i ii i ijUSPAT i i i 17·06 H 

I •••••. IL •••• ...J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• !!UOOCR ••• ) ••••••••••• 1 ••••••••• 1 ••• · ••••••• ..]! 
jlS34 jj9 j I PCfv1 same predict$3 l1US-PGPUB;j OR jlOFF j 2011/09/2511 
' :: ; 'iUSPAT ; ; ; 17·07 h 

j ......... ..JL. ........... l .............................................................................................................................................. l[USOCR ...... .J .................... ..1 ............... .J ...................... 11 

ilS35 ;fsill PCM same thceshold IIUS-f<lPUS;IDR '!OFF ; 2011/ 09/ 2511 
' ii ' '1USP'AT· ' i ' · 11 ; :i ; ,1 , ; : ; 17. 10 :: lti J ~ i LI Ji r· 1!2!rntca pulse code modulation·· liUS-ffiPW;iDR l OFF i 2011/09/2511 
i ii j llUSPAT; j i j 17:20 !i 
1 ••••• L ...... 1-....................................................................... l[USOCR .. _ 1 •••••••••• J -·····-1 •••••••••••. 11 

l[S37 !!2 ill PCM same p,ediction same macrnblock ilU&f<lPUS;iDR lOFF l 2011/09/2511 
: :: : :1LJSPAT : : : 22·17 :: 

i ........... iL ............ 1-.............................................................................................................................................. ilUOOCR ....... 1 ...................... i ................ 1 ..... · ................. 11 r· i:23 ilipom same encod$3 11us-ffiPUS;iDR lOFF : 2011/09/2511 

i ii i II~~ i i i22
:
31 

11 ....... ·· ....... ,-................................................................................................. · ..................... ,, r· l~rsum of accumulated diffe<ences· IIUS-ffiPUB;jDR l OFF ] 2011/0912511 

I II I 11~~ I I 123
:
05 II ............................ -........................................................................................................................................................................................... · ........................................ ' I 

ro ii 1537 llrum with accumulal$3 with diffecence$1 liUS-ffiPUS;IDR IIOFF i 201 ti 0912511 

1 ............ 11 .............. 1·11~~ ...... 1 ....................... 1 ................ 1
23

'

05 
........... 11 

II"" 1 1!24 rm adj 1 accumulal$3 adj 1 diffe<ence$1 IIUS-f<lPUB;IDR 'IOFF i 201 ti 09/2511 • " ' " • ' • , 1 

1.JlJ. _11~ i i .J 2305 .11 
11S42 jjO l sum adj1 accumulat$3 adj1 difference$1 same I PCfv1 !iUS-PGPUB;l~rFF 12011/09/25!! 
l ll l l!USPAT; !l l j 23:06 lj 
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'.l :::::::::::~L:::::::::::jl,::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: !! US:>CR ::::::::~t::::::::::::::::::::~!:::::::::::::::::~t::::::::::::::::::::J I 

jlS43 j!3 j sum adj1 accumulat$3 adj1 difference$1 and I PCM j1US-PGPUB;j OR jlOFF j 2011 /09/25!! 
' :: ' ' iUSPAT- : ' : 23·06 h ! ......... ..JLJ .............................................................................................................................................. l[US:>CR ........ ! .................... ..1 ................. ! ..... · ................. 11 

r4 112 I (sum adj1 aooumula1$3 adj1 ditte,eoce$1).clm. l!U&F<F\ll\lD" ![OFF ' 2011 /09/25il 
i ii i i!USPAT; i i i 23:06 ii 
~ .......... JL.....j .............................................................................................................................................. !~US:>CR········'. ..................... J. ·················'. ....................... !! 
r5 ii5 i (375/240.02,240.03,240.12,240.13,240.21 ,240.24,240.25.ccls. °' ljU&PGPUB;iD" t OFF i 2011 / 09/25!! 

1 ........ JL __________ I f ~!i~;;i;f !~~Sb~~~~~)·). and . (video. with. compression_ same""""""-I[~~~-------1 .................... .J "'""""""-123: 35 ........ JI 
j[S46 jj7398 I (375/240. 02,240. 03,240. 12,240. 13,240. 21 ,240. 24,240.25.ccls °' l!Li& F<F\JL\ ID" l°FF ! 2011 / 09/251! 
i ii i 382/233,236,238,239.ccls.) and (motion with vector$1) i!USPAT; i i i 23:36 ii 
! ........ -)W .............................................................................................................................................. '.~uroCR _ ...... ! ...................... ~ ................ '. .................... _ .. '.I 
ilS4 7 ii 14 i (375/240. 02,240. 03,240. 12,240. 13,240.21 ,240.24,240.25.ccls °' i!U& PGPUB;iD" t OFF i 2011/ 09/25jj 
i ii i 382/233,236,238,239.ccls.) and (I PCM) i!USPAT; i i i 23:36 ii 
1 ............ lL ............ i .............................................................................................................................................. !lUSOCR ....... i ...................... ! ................ ! ....................... 11 

ll:8

11~' J[:':"/: :s):o:(l=)ll~'li::ILJ ~~:;~:]I 
t9 

.. Jl
126 

...... 1 ~!:~E~:~~~~~:~~~~~!N~~~~~?~: ............. 11~'11:: ............... 1[: ....... 1 ~~.:~b=~,, 
ro ii2 i (ZHAO-XU ZHAO-XUAN ZHAO-XUAN-SZHAO-XUDONG ZHAO· l!U&PGPUB;iDR /1,0FF j 2011/09/25!! 
j j! (XUEBINGZHAO-XUEQ-lAN LI -XINGHAI LI -XINGHAI -BILLYJIN- !!USPAT; j \ \ 23:40 !i 
~ ,JL._1 JEFFREY-FU).in. and 1 PCM.!1!:JSOCR ). 1 ..).._!! 
r1 ii 11 il(HONG-EDWARD MITIAL-NEIL).in. !!US-PGPUB;\DR '[OFF i 2011/09/2611 
i ii i i!LJSPAT· i i i 00·46 ii 

j ...... -.... lL"""""" j """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""_ .. 11 USOCR ........ J """"""""""' j """"""""J "". """""""' .. 11 

II:: IL JI :~:::::~ :: J~ 'I[°.: ILJ ~~1~'.::II 
11:

3 t3 Jt'~'.:':~:::: J~ 'I[°.: 11:: 1 ~~

1~;::11 
11: t J :375/$:s =d (DVI :e 8:~" :e 12-bit:) ll~~'!DI:: r~:~~:,1 
11855 i!29 i ' 375"/$.ccls. and ( DVI and ('8 ·bit' same ' 12 · bit')) i!Li& PGPUB;j OR ![OFF i 2011/ 09/29jj 
: :: : ' 'USP'AT· : : : 13·28 " ~ ~i ~ H , ~ ~ ~ · H 
i ........... lt ............. i .............................................................................................................................................. i[USOCR ........ i ..................... J .................. i ....................... ii 
lS56 ii60lt(DVI and (''8-bit" same "12-bit")) !!US-PGPUB;~DR J

1lOFF ~ 2011/09/29!1 
i ii i i!USPAT- i i i 13:29 ii 
1 _ .......... JL ........... ~ ............................................................................................................................................. !!uSOCR ........ ~ ...................... 1 -................ ~ ..................... JI 
r7 i!O il(DVI and ("8-bit" same "12-bit")) .clm. !IUS-PGPUB;~D" '[°FF i 2011/09/2911 
i ii i i!USPAT- i i i 13:29 ii 

j ........... j L .......... .J """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'"-! l USOCR """- ~ """"""""""" j ................ ~ """"""""""' .. ! ! 
1r~~ ... .1ut:.~~.~~~~~~.~~.~:·.~.·.~~=~······························································································ t~~~~ ......... .!e~ ............. ..Jl~~.~ ........ .! ~~;d~ ~.~~.~~,, 
,,~~ ____ ll~~---------''~~-~~~~~~~~:~_:_~-~-:: ________________________________________________________________________________________________________ 11~~=~~---------'[~: _______________ I~ ~~;d~~~~-~-~11 
11:

0 it 1e".'::r:·bit::::::

12

· bit:» J 5:.'1[: 11::F 1 ~~

1

::

2

:11 
II:: ILJC':::(:::·:::~: (:::".:·::~::::::'::)'. J 5:.'1Dl::: 1 :.~

1

~~:::11 
rl62 i!94 irVI same ((ficst and secood) with (focmat$3 o, standacd)) i!Li&R3FllB;j QA r FF i 2011/09/291! 
: :: : ' 'USP'AT· : : : 13·56 " ~ ~i ~ H , ~ ~ ~ · H 
i ........... ii ............. i .............................................................................................................................................. i[USOCR ........ i ..................... J .................. i ........................ ii 
1[''63 ii 10 i '375"/$.ccls aod ( DVI same ((ficst aod secood) with ( fo,mat$3 o, i!U& R3FllB;j QA i1lOFF j 2011 / 09/ 29j! 
i jj j standard))) !jUSPAT; j j j 13:56 !I 
1 _ ........ ..JL ........... i ............................................................................................................................................. !!USOCR ........ 1 .................... ..!-................ ! ...................... JI 
i~~ !! H d 
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r',64 !14 l conve,Oon shade,· liUS-PGPUS;ILR HOFF j 2011 /09/29!i 
l H i !!uSPAT; l l l 14:14 !I 
I J J J= L t L i i 
l

1

S65 Ii 1 r· 200 70076123"). PN. l!US-PGPUB; ID" ,

1

oFF , 201 1/ 09/2911 • .. • ' • • • , 1 

1.JlJ. _11~ 1 i .i 141BJI 
r · 112 r 375"/$.o:ls and (DVI swne 9'"yscale) l!US-PGPUB;IDR 'IOFF : 2011/09/291! 

I JI 1· J ~~ ! ..................... i ................. !1422 J 
r 7 11 13 r VJ same 9'"Yscale) l!US-PGPUB;IDR IIOFF : 2011 /09/29jj 
' :: ' !iUSPAT , : , 14·23 :1 

1 ........... ll .......... J· ........................................................................................................................................... J!USOCR ........ , ..................... 1 ................. , ..... JI 
llsss ]J40 ir·s-bit" same "12-bW· same g'"yscale) i!US-PGPUB;IDR j1!0FF j 201 1/09/29!! 
' :: ' :!LJSPAT : ' , 14·26 :1 

I ........... ll.. ........ .) · .............................................................................................................................................. .IIUSOCR ........ i ...................... 11:,:::::::::::::) :::::. ::::::::::::::::·!' 
j S69 jj9 i "375"/$.ccls. and ((''8-bit" same "12-bit" same grayscale)) !!USPGPUB;j OR j OFF j 2011/09/29!! 
' :: ' :!LJSPAT : ' , 14·31 :1 

! .......... Jl ............. l ............................................................................................................................................. J[uSOCR ........ l ..................... J ................. l ..... · ................. 11 ro lfio:isl,_,e,1$3 same "B· bit" same "12 · bit" l!US- PGPUB;I OR rFF l 2011/ 09/29jj 
j ii i !jUSPAT; j j j 14:38 j! 
I ..... JL. ..... I · ...................................................................... JIUOOCIS .... : ........... ! ........ : .......... J 
tS71 1!9 I con,ert$3 same "B·bll" same" 12-W same g'"yscale l!US-PGPUB;IDR l1[0FF \ 2011/09/29!1 
i ii i !!USPAT i i i 14:38 H 
l ........... lL ......... ._ I .............................................................................................................................................. !LuSOCR ...... .J ..................... 1 ................. .l ..................... JI 
r2 ;:,-·r7580081 "). PN. llus. PGPUB;'D" irOFF , 201 1/09/2911 
i ii i !!USPAT i i i 14:47 H 
I .......... IL ...... :· ......................................................................... l[USOCR ..... : ............ 1 ......... : ............. I! r3 1:o--1r2·bit with 9'"Yscale same dvl i!us.PGPUB;IDR jloFF \ 2011/09/29!! 
i ii i ilLJSPAT i i i 14:54 H 
1 ............ 11 .............. 1-.............................................................................................................................................. l[USOCR ....... : ...................... 1L : ....................... 11 r· 1:0"" .. ""'T12-bit" with g.ayscale) same dvl IIUS-PGPUB;IDR jlOFF j 2011/09/29!! 
i ii i 11usPAT i i i 14·55 H 
!liJ :~ J:i1 
i S75 ,iO i ("12-bit" same grayscale) same dv1 i!USPGPUB;iDR ;IOFF i 2011/09/29!! 
i ii i iiUSPAT i i i 14·55 H 
j ............ ll .............. l ............................................................................................................................................... 1luS0CR ....... ! ...................... ! ................. ! ..... · ................. 11 
I S76 ;!9 r 12-bit" same dvl) l!US-PGPUB;IDR l10FF j 2011/09/29!! 
i ii i ilUSPAT i i i 14·55 H 
I .... 11.. .... 1 .................................................................................... J USOCR ...... j ........ L .... j ............. ....11 r7 1!2 r •lllnk with dvl l!US-PGPUB;IDR j!IOFF i 2011/09/29!! 
i ii i i!LJSPAT i i i 15·05 H 
1 ...... 11.. .... ..L ...................................................................... J USOCR .... j .......... ..J .......... j .... · ........ Ji r· h 22 rual link" with dvl l!US-PGPUB;IDR !'OFF i 201 1/09/2911 
i ii i i!USPAT· i i i 15·05 H 
1 ....... IL. ... J· ...................................................................... .JIUSOCR .... 1 ........... 1 ......... 1 ... · ....... JI 
IIS79 lfo"""""1rdual link" with dvl same g.ayscale l!US-PGPUB;IDR !'OFF ; 201 1/09/2911 
i ii i i!USPAT· i i i 15·05 H 

l~LJ~!USOCR~J·~-J.~·~ 1 
irS80 iiO !['dual link" with dvi same gray-scale i!USPGPUB;irOR ilFF ir2011/09/29i! 
i ii i ijUSPAT i i i 15·05 H 
j ........... lt ............. .l .............................................................................................................................................. l!USOCR ........ 1 ...................... 1 ................. 1 ..... · ................ .11 

11sa1 110 r dual link" with dvl same 9'"Y?scale l!US-PGPUS;IDR \
1
[0FF I 2011/09/29(! 

i ii i i!USPAT; i i i 15:05 H lti J ~ I LI Ji 
r 2 110 r dual link" with dvl same 9'"Y l!US-PGPUB;ID" l[OFF : 201 1/09/291! 
i ii i i!USPAT; i i i 15:06 H 
i ii i !IUSOCR j l j !I ·-·-----k----1 r 112 If dual link" with dvl same "B·bit" ll~~~;r r I ~~~~09/2911 

i IL j. JI= I ..I I ..ll 
t S84 1! 10 r ual·link HD·SOI" l!US-PGPUS;IDR lOFF i 201 1/09/2911 
i jj i !jUSPAT; j i j 15:12 !i 
I ........ J .......... ...J · ............................................................................................................................................ ..![= ....... 1 .................... ..1 ............. ..1 .................... ..11 
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\tS85 jj1 jl("20060227064").PN. /IU&PGPUB; \ OR \!OFF j 2011 /09/291j 
: :: : :1LJSPAT : ' : 16·32 :: 

I ........... JL ........... I .............................................................................................................................................. 1[urorn ....... I ..................... J ___ ............. I ..... · ............... JI 
r·6 11•2 r o,ert$3 same "8-bit" same "12-b;t· ilFPRS; 'D" 11°"' i 201 1/09/291! 

1 ...... 11 ...... ..J ........................................................................................................ .. .......................... ...115:r:+, I ..................... 1.. .. .... ! 17 01 .... ..JI 
Ilsa? !!2 I (375/240.02,240.03,240.12,240.13,240.21 ,240.25.ccls. o, l!LJS.F<lP\JB;jDR l'tOFF j 2011 /09/29!! 
l ll j 382/233,236,238,239.ccls.) and (DVI same c·s-bit'. or "12-bit")) l!USPAT; j l \ 17:03 H 
~ ........... ii .............. i ............................................................................................................................................... l j US'.::>CR ........ j ...................... l ................. j ....................... 11 r· ii, 4 I ( 375/240. 02,240. 03,240. 12,240. 13,240.21 ,240. 25.ccls. or IILJS. PGPUB;IDR ,,oFF i 201 1/ 09/29li 
j ll j 382/233,236,238,239.ccls.) and (DVI and ("8-bit" or "12-bit") ) l!USPAT; \ l \ 17:03 H 
i ........... iL ............ i ............................................................................................................................................... l!USOCR ........ l ..................... i ................. l ....................... 11 
llsa9 u, - .. 1180,WARZER-MARTINjn. IILJS.PGPUB;IDR ,,oFF ; 201 1/091291! 
i ii i i!USPAT· i i i 17"11 ii 
i~LJ~!usoai~j·~ - :.~·~1 
ilS90 ii61 i[nvidia.as. and DVI ilU&PGPUB;ilOR ilFF il2011/09/29il 
i ii i ijUSPAT i i i 17-12 ii 
j ........... IL ............ ! ............................................................................................................................................... l!USOCR ........ 1 ...................... j ................. ! .................... .JI 
11$91 112 r ge ;nspect;on technolog;es".as. and OV1 l!LJS.PGPUB;iDR ;'[OFF j 2011/09/29(! 
i ii i i!USPAT; i i i 17:12 ii !Li jl~ LLLll 
r3 11220 r deo w;th ;nspect$3 w;th sl,eam$3 l!LJS.PGPUB;jDR ![OFF i 201 1/091291! 
i ii i i!USPAT; i i i 17:13 ii 
i ii i liUSOCR l i l !I , _ ,. __ ·_ k----1 
'[$94 1!21 I "375"1$.ccls. and (v;deo w;th ;nspect$3 w;th strnam$3) IILJS.PGPUB;jDR '[OFF I 201 1/09!2911 
i ii i !iUSPAT; i i i 17:13 !I 
l ........... 1L .......... J .............................................................................................................................................. l[USOCR ....... l ...................... 1 ................ l ..................... JI 
\[S95 \\38 11("2004/ 0081333") .URPN. !IUSPAT 1~ [°FF ~ 2011/09/30!! 
i ii i i1 t. .................. .J i 16:48 ii ............. ~ ................................................................................................................................................ L ......................................................................................... 1 

r6 1!6113 j "375"1$.ccls. and (v;deo w;th comp,ess$3 w;th &,eam$3) liLJS.R3FllB;j OR r FF i 2011/09/30!! 
i ii i !jUSPAT; j i j 17:00 !I 
i .......... JL ........... i .............................................................................................................................................. l[USOCR ........ i .................... .J ................. i ....................... ll 
r7 !; 146 I .. 375"/$.ccls. and (v;deo w;th comp,ess$3 w;th &,eam$3 same IILJS.R3FllB;jDR l1[0FF j 2011/09/3011 
i ii i selectiv$3) i!USPAT i i i 17:01 ii 
I .......... JL ........... 1 .............................................................................................................................................. !LuSOCR ....... .l ..................... J ................. .l ..................... JI r· !;41 I "375"/$.ccls and (v;deo w;th comp,ess$3 w;th &,eam$3 same l!LJS.R3Fl1B;1DR '[OFF 12011/09/30!; 
i ii i selectiv$3).clm. liUSPAT; j i j 17:01 !I 
1 .......... JL .......... ..J .............................................................................................................................................. lluSOCR ....... l .................... .J ............... l ....................... l! 
IIS99 Ila! (v;deo adj2 endoscop$3) and (v;!eo w;th comp,ess$3 w;th s1'eam$3 IILJS.R3Fl1B;1DR jloFF j 2011/09/30!! 
i ii i same selectiv$3) !iUSPAT; l i j 17:24 !I 
1 ............ 11 .............. , .............................................................................................................................................. l[USOCR ....... ' ...................... 1L, ....................... 11 

IIS100 !; 1837 r v;deo adj2 endoscop$3) l!LJS.R3Fl1B;1DR jlOFF j 2011/09/30!! 
i ii i 11usPAT i i i 17"24 ii 
I ii J Jtusoai J t L ll 
l S101 ii2 i (video adj2 endoscop$3) and (embed$4 with compress$3) liLJS-PGPUB;jDR i OFF j 2011/09/30!! 
i ii i iiUSPAT i i i 17·24 ii 
1 ............ 11 .............. 1 ............................................................................................................................................... 1!uSOCR _ ...... l ...................... 1 ................ 1 ..... · ................. 11 
l S102 ii40 i (video adj2 endoscop$3) and (select$5 with compress$3) !iU&PGPUB;jLR l OFF j 2011/09/30!! 
i ii i ilUSPAT i i i 17·25 ii 
I ........... ll ............ J ............................................................................................................................................. JluSOCR ...... J ..................... I ..... ......... J ...... ............... JI 
IIS103 i!4 I (v;deo adj2 endoscop$3) and (select$5 w;th oomp,ess$3) .clm. 1!LJS.R3Fl1B;1DR IIOFF ! 2011/09130!! 
i ii i i!LJSPAT i i i 17"25 ii 
! ........... ll .............. l ................................................................................................................................................ 1luSOCR ....... J ...................... ! ................. J ..... · ................. 11 
l1S104 li3s 11("5111306'·) .URPN. !!USPAT j~ i°FF j 2011/09/30!! 
l ........... .ll .............. l ............................................................................................................................................... l!. ....................... 11 ..................... .l .................. ! ~.7.:?:!.. ........... l! 
l S105 ijo if ("2009/ 0158315") .URPN. liUSPAT 1~jOFF 12011/09/30!! 
1 .... ....... 1i .............. i ............................................................................................................................................. ll ..................... ll .................... ..JL .............. l 17:2s ........... 11 
l[S106 111! (v;deo adj2 endoscop$3) and (select$5 w;th comp,ess$3 same l!US-R3Fll13;jDR jlOFF j 2011/09/30!! 
i ii i stream$3) ilLJSPAT i i i 17:29 ii 
i ....... iL ...... 1 ....................................................................... J[uffiCR .... 1 ............ L ...... 1 ............ 11 
j1S107 j\25 l (video adj2 endoscop$3) and (compress$3 same stream$3) ljUS-PGPUB;1f°R 110FF 12011/09/301! 
i ij i j!USPAT; j i j 17:29 !I 
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'.l:::::::::::~L:::::::::::j l,::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: !! US:>CR ::::::::~t::::::::::::::::::::~!:::::::::::::::::~t::::::::::::::::::::JI 

i1S108 jl24 i (video adj1 endoscop$3) and (compress$3 same stream$3) l1US-PGPUB; i OR ilOFF i 2011/09/30li 
' :: ' ' iUSPAT : ' : 17·29 h ! ......... ..JLJ .............................................................................................................................................. l[US:>CR ........ ! .................... ..1 ................. ! ..... · ................. 11 

j[S109 jj1240 I embed$4 same v;deo same st,eam$3 same oomp<ess$3 l!LiiYF<FW;jDR j[OFF I 2011/09/301! 
i ii i i!USPAT; i i i 17:31 ii 
~ ........... n ............. i .............................................................................................................................................. ![uSOCR ........ i ..................... .J .................. i ....................... l! 
j[S110 jj477 j "375"/$.cds. and (embed$4 same v;deo same st,eam$3 same IILiiYF<FW;jDR t OFF I 2011/09/301! 
i ii i compress$3) !iUSPAT; i i i 17:32 !! 
i ........... lL ........... i .............................................................................................................................................. i[USOCR "'"" i ..................... J "' ............. i ..................... -11 
j[s111 1!26 I "375"/$.cds. and ( embed$4 same v;deo same st,eam$3 same l!LiiY F<'PW;ID" l°FF l 2011/ 091301! 
i ii i compress$3).clm. i!USPAT; i i i 17:32 ii 
l .......... JL ............ i .............................................................................................................................................. llUSOCR ....... i .................... .J ................ i ....................... 11 
11s112 jj3 r·2006/0050785").URPN. HusPAT 1~[0FF 12011/09/30!! 
i ........... it ............. i .............................................................................................................................................. lL. ..................... iL .................. .J .................. i 17:_34 ............ ll 
11s113 jjo ij("7792190").URPN. !!USPAT itoR i1!0FF jt2011/09/3oi! : :: : ,I : i : 17·37 ,I 
: ........... 't .............. : ............................................................................................................................................... ,L. ..................... : ..................... . ................. : .... · ................. '! 
IIS114 l!35 ! ( 375/240.02,240. 03,240. 12,240. 13,240. 18240.21 ,240.25.ccls o, !ILiiY R3PUB;!DR !'OFF ! 2011/ 09/ 30)1 
l ll j 382/233,236,238,239.ccls.) and (calibrat$3 with data) !jUSPAT; \ l \ 17:46 H 

'. .,.,,.,,.,,.,JL"""""J '""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""j!USOCR.,.,,., ... '. .""""""""""J ··:.,:.,:.,:.,:.,:.,···'. .""""""""""JI 
IL'

15

1r J~v~~r~~~~:~~~:i~~:;~~ ;~~;1~:,~~ ·~~·~
2

~,~ o, J~~,t~ rF 11~??~::11 

j[S116 ll38 I "375"/240.03.cds. and (embed$4 same v;!eo same st,eam$3 same IILiiYPGPUS;l~!'[oFF \ 2011/09/30!! 

'u············1u :.:~~.~~~~ ...................................................................................................................... 1r~~ ........ 1
0
, .................... ..1

0 
................. 1 .~.~·:·~·~ ............. 11 

l S117 \\ 1 \ 382/298,299.ccls. and ( embed$4 same video same slream$3 same !jUS-PGPUB;\ OR \ OFF \ 2011/09/30!! 
i ii i compress$3) !iUSPAT; i i i 17:56 !! 
i .......... .JL .......... J .............................................................................................................................................. i[USOCR ........ i .................... ..1 ................. i ...................... , '! 
1[8118 11 124 1[382/298,299cdsand caJ;b,al$3 ll~~~'i[OR rF I ~~1;~09/3011 

I ......... I~ .............................................................................................................................................. ll= ....... ! ...................... 1 ................ 1 •••••••••••••••••••• ..11 
![S119 !11 ! 3821298,299.cds aod (cahb,at$3 w;th st,eam$3) IILiiYPGPUS;!DR t OFF l 2011/09/30!1 
i jj i !!USPAT; i i j 17:57 !i 
1 .......... JL ............ i .............................................................................................................................................. llll$0CR ....... i .................... .J ................ 1 ....................... 11 

11s120 !127 !r21298,299.cds aod caJ;bcat$3.cim. ![usrPGPUS;jDR t OFF l 2011/09/30!1 
i i! i !!USPAT; i i i 17:57 !I 
1 ............ 11 ............. J .............................................................................................................................................. ll= ....... 1 ...................... 1 ................ 1 ...................... :1 
11s121 !11 r 7792190") .PN. IILJiYPGPUS;!DR i!OFF i 2011/09/30!! 
i H i !!usPAT; i i i 18:04 !I 
1 ............ 11 .............. 1.11= ........ : ....................... 1L.: ........................ 11 
!

1

S122 !!9 ! "10/068 995" .. 11 /999 337" "11/249 897" "10/670 933 .. "11/666 291· !ILJiYPGPUB·!oR "°FF ! 2011/09/30!1 • .. • ' , , ' ' ~1 ' . • • ~i 
i jj \ "11/661,277" "10/670,934" "11/958,408" !!USPAT; j i \ 18:05 !i 
~ ............ ll .............. l ............................................................................................................................................... liUSOCR ........ j ...................... l ................. j ....................... !! 
!

1

S123 !!9 ! • 10/ 068 995" • 11 /999 377" .. 11/249 897" .. 1 Ol 670 933 .... 11/ 666 291 • !lu,;. PGPUB·!oR 10FF ! 2011/ 09/ 30!1 • .. • ' , , ' ' ~1 ' . • • ~i 
i i! \ "11/ 661,277" "10/670,934" "11/958,408" !iUSPAT; i i \ 18:08 !! 
~ ........... \L ............ l .............................................................................................................................................. ,llUSOCR ........ ) ..................... l ................ ) ........................ !! 
1

1

S124 :1 1 r 7512283").PN. l!LiiYPGPUS;ID" !'OFF I 2011 /09/30I! 
, " , ' iUSPAT· , , , 18·12 ,1 

L J J. JUOOCR I J .. I JI 
r25 Jl42 r ge ;,spect;on technolog;es".as. l!LiiYPGPUB;ID" rFF I 2011/09/30I! 
' :: ' ' iUSPAT· : : : 18·14 '1 

1 ..... t .... J ..................................................................... JIUOOCR .... L ........ J ........ L ....... JI 
11s12e jj43 r ge ;nspect;on·.as. l!LI&PGPUB;l~,OFF ! 2011/09/3011 
1 ........... IL 1· J~~ ........ IL J ................. 118•16 JI 
1

1

S127 !!1--T11 /958.408" l!LI&PGPUS;I OR r FF I 2011/09/30!! 
' :: : ' 'USPAT· ' ' ' 18·17 " l ll l !lum l l l . !! ' ........... , .............. • ................................................................................................................................................ , ................................................ .......................................... 1 

r28 !1387 ! (KANG-KYUNG-WON KWAK-KOOK-WHEE KWAK-KOOK·Y KWAK• IIU&PGPUB;j OR r FF I 2011/09/3011 
i ii i KOOK-YEON 3-JIN-KYUNG SI-IIN-KYUNGHOSI-IIN-KYUNG-01UL iiUSPAT· i i i 19:22 ii : :; : d ' : : : t: 
i ii i 3-JIN-KYUNG-FAN SI-IIN-KYUNG-H 3-JIN-KYUNG-HA &JH- i!USOCR i i i ii 
l ll l YONG<WEON SUH-YONGSUG SUH-YONG-BUM SUH- YONG-HAK lj \ l \ lj 
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:: ! SUH· YONG-JAE SUH· YONG-JIN HONG-YOUNG HONG-YOUNGER fl H 

1.l.l. 1 ~g~i~~~~~~~~%~ ~~~~~~N~~~ y~i~~~~~~L II II 
, :: ( HONG-SUNGO-llN HONG-SUNGO-lUL HONG-SUNGDEOK).in. and H , , , H 

i ........ _ .. iL ............ i MPEG .................................................................................................................................. _!L. .................... _i .................... _ i ................ _i ....................... !! 

t~". ICJ ::'.:::::: ::(:::::·::~:.;:::,,:~:~:~:11 J~~.IDl:: 1 ~~~~::] 
i[S130 i!SS 1 ··37ff?$.ccls. and (fransfocmaHon adjt paramete,$1 ) same vecto, !llJS.PGPUB;i OR r FF I 2011/09/301! 
' :: ' ' 'USPAT- ' ' ' 19-43 " ~ ~i ~ H , ~ ~ ~ · H 
~ .......... J~ ............................................................................................................................................. ) [Uscx:;R ........ i ..................... J ................ _i ...................... _ l! 
i[S131 Ii 1 1 ··375·?$.ccls. and (tcansfo,maHon adj 1 paramete,$1 l same (vecto, l!LJS.PGPUB;i OR 11[0FF \ 2011/09/30!! 
i Ii I with field$1) !jUSPAT; i i i 19:44 !I 
i _ ........ .JL ............ I _ ............................................................................................................................................ J [Uscx:;R_ ....... i _ .................... J .................. i _ ...................... !I 

11::::Jt~~~~Jl~~:~~::~~:::~~::~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J[:::~~~~---ll~:~~~~~~Je:~~~~---l r~l~~~::JI 
ilS133 iiO lr"2002186771").PN. !!US-PGPUB;llOR llFF il201 1/09/30!! 
: :: : liUSPAT : ' : 19·46 h 

j ........... IL ............ ! ............................................................................................................................................... l!USOCR ........ j ...................... j ................. j .................... .JI t= ir ir~0201 867'.1 :) : J ~~'ll~R r v~~:~::11 
11~:-~-~_ ll~~---------11~::~~~~-~-~-~~-:=~::~-:~_::: ____________________________________________________________________________________________ ll~~=~~---------l[~: _______________ I~ ~~~~b~~~-~-~11 

!l:;.::.11:: ........ 11::::::;:::~: .. ~: .. ;~~:.;~~:, .. ~ith .. b~·~:.,··~~~\··································llS:::t:: ........... )1,'::: ...... ...J :~'.;:.:!! 
' :: ' HUSPAT : : : 20·44 :1 

! .......... Jl ............ _ I ............................................................................................................................................. J[uSOCR ........ 1 ..................... J ................ _! .... _· ................ 11 
ilS1 38 l~,·375··/$.ccls. and ("non · ,;gid" w;th block) i!LJS. R3FllB;i OR r FF ! 2011/ 09/301! 
i Ii I !jUSPAT; i i i 20:44 j! 
i .......... JL ........... I .............................................................................................................................................. ![Uscx:;R ........ i .................... .J ................ _i ....................... !I t:: IC _ I['.'.:::,::: :: (:::::;:::::::

1

:'.

1 

.................................................... ll5:II: 1e: .I ~~,:.::11 
lS140 I~ ·375··1$.ccls. and ("noH;gid" wHh detect$3l l!LJS.R3Fl1B;1DR l OFF 1201 1/09/3011 
i Ji 1 !!USPAT i i i 21 :01 H 
l , .......... !L .......... .J , .......................................................................................................................................... _ .. !luSOCR, ...... 1 .. , .................. _l ................ 1 .. , .................... !! 

t:: ll'. l[:1-::".:: : :: '.:::::;:::::~~::::.
1 115~'11:lt:: I ~~:~::]! 

t:2 II: ![1,202,6·1::(: '.:3::·11 : Jl5 ~ 'll:I[ I~~,~~:]! 
l[~:,~~--Jl~----------, I[~:-~:~~-~~,~:~~,:~-~::-----------------------------------------------------------------------------------------------------.. IE~:~~------.. , 1r~-------------Jl~:~-----.. , I ;~~ 1:; ~~:.,~~JI 
i[S144 li6! ·375··/$.ccl~ and "non· , ;gid" and (block with avecag$3l 1!LJS.R3Fl1B;1DR l OFF l 2011/09/30jl 
i ii j !jUSPAT; i I i 21:12 !i 
i .......... JL ............ j .............................................................................................................................................. !lUscx:;R ...... _ i .................... .J ................ i ...................... _ 11 
i1S14S i!6443 1[''375"/$.ccls. and (block with averag$3) !!US-PGPUB;IDR itOFF i 2011/09/30!! 
i ii j !jUSPAT; i I i 21:16 !i 
1 ............ 1L .......... ..J ............................................................................................................................................ JlUSOCR ....... i ...................... ! ................. i ...................... JI 
r46 i!S64 1 ·375··1$.ccl~ and (block w;th ave,ag$3 w;th th,eshold$3l 1ILJS.R3Fl!B;]DR 'IOFF : 2011/09/3011 
i ii 1 !!USPAT; i I i 21:16 !i 
1 ........... J! .............. l ............................................................................................................................................... 11.~.~ ........ I ..................... J ................. I ....................... 11 

115.'~'. .. 11: ............ 1 ::'.~:'.~=~ ~:: (~I= :;,:.~~~=:~ :;,: .. ,:::~°.
1
::~ :~~ .. ::,:: ... 115~,11: .............. 1e~ ........ 1. ~~:,,~:~:11 

1[5'48 i!O 1 ·375··/$.ccl~ and (block w;th ave,ag$3 w;th th,eshold$3 same IILJS.R3Fl1B;1DR 'IOFF ! 2011/09/3011 
i ii 1 $4rigid) !!USPAT; i I i 21: 16 !i 
~ ,._1L.,1 .!IUSOCR j_ l .,]_,,!I 
HS149 \jo 11"375"/$.ccls. and (block with averag$3 same threshold$3 same ljUS-PGPUB;HOR HoFF H201 1/09/30jl 
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!l ii !l$4rigid) !!USPAT- l! il /!21: 16 H 
j ""'""" j L __________ J """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'""' ! l LJs::)CR '""" 1 """""""""'"' j """""""" 1 """""""""'"" ! ! 
l[S150 II 1278 I "375· /$.eels. and (block with ave<ag$3 same th,eshold$3 (MV with liUS- F<lf'UB;IDR '[OFF I 2011 / 09/301! 
j Ji i position)) !!USPAT; j l j 21 : 17 H 
~ ........... 1L........._J ............................................................................................................................................ J lUSOCR ....... j ...................... 1 ................ j ....................... 11 
11St51 117 I "375"/$.ccls. and (block with ave<ag$3 same th,eshold$3 and (MV IIUS-F<lPUB;IDR /!OFF j 2011/09/30!! 
i ii /with position)) llUSPAT; j l /21:17 H 
1 ::::::::::::1l:!:!:!:!:!::J .::::::::::::::::::::::::::: ·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::j lUSOCR ::::,)l::::::::::::::::::::::1t::::::::::::::),,:::::::::::::::::::,)I 
i S152 jj191 i non adj1 rigid adj1 body ljUS-PGPUB;j OR j OFF j 2011/09/30!! 
i ii i ijUSPAT- i i i 21-29 ii 
j ............ ll .............. 1 ............................................................................................................................................... l!USOCR ....... l ...................... l ................. l ..... · ................. 11 
j S153 1j3 1 "375"/$.ccls. and (non adj1 rigid adj1 body) !iU&PGPUB;1DR 1!,0FF 12011/09/30!1 
: :: : :IUSPAT- : : : 21 ·30 :I 

j ............ ll .............. l ............................................................................................................................................... 1luS0CR ....... J. ····················· l .................. J ...... · ................. 11 
11S154 jj41 r·5768438") .URPN. !iUSPAT j~!OFF j 2011/09/30!! 
1 ............ 1L ............ 1 .............................................................................................................................................. lL. .................... 11.. .................. .JL .............. j 21.:31 ............ 11 
'1$155 ll•o r 375"/$.ccls. and (clgld adj! body) l!US-F<lf'UB;IDR '[OFF ] 2011/09/:,ojl 
i li i !!USPAT; j I j 21 :32 !I 
1 ............ 11 ............. J .............................................................................................................................................. llUSOCR ....... , ...................... 1 ................ , ...................... JI 
'1$156 !175 r75"/$.ccls. and (non adj1 clgld) IIUS-FGPtJS;IDR i!OFF j 2011/09/30!! 
i ii i iiUSPAT- i i i 21 ·32 ii 
I Jl.1.IILJS<:Jai 1 j 1 ..... · ................. 11 

r57111 r ··590 ••••• ).A'J. 11us.=,loR /
1
,oFF j 2011/09/30!! 

i ii i ilUSPAT- i i i 21 ·43 ii 
1.JlJ. .IIUSOCR 1 I .].JI 
/IS158 jj13 t"6590999").URPN. !IUSPAT j~l°FF j 2011/09/30!! 
1 ............ 1l ............ ..1 ............................................................................................................................................ JL. ................... JL ................... .l ................ J 21_:43 ......... .JI 
r59113125 llbest with malch$3 with block 1!US-"3PU8;1DR j'IOFF ] 2011/09/30!! 
i ii i ijUSPAT- i i i 21 ·50 ii 
LJ L jUSQCR; L L Ji 
I $160 11 1342 r75"/$.ccls and (best with match$3 with block) 1IUS-"3PU8;1DR j OFF j 2011/09/30!! 
i ii i iiUSPAT- i i i 21 ·50 ii 
j ............ ll .............. l ............................................................................................................................................... 1luS0CR ....... ~ ....................... l ······ .......... l ..... · ................. 11 
11St6t 11 7 ! ·375"/$.ccls and (best with malch$3 with block) and "non·clgld· l!US-ffiPUB;IDR J!IOFF j 2011/09/30!! 
i ii i i!LJSPAT- i i i 21 ·50 ii 
l ........... ll .............. l ............................................................................................................................................... 1luS0CR ....... J ...................... l ............... J ..... · ................. 11 
11St62 ll73 l375"/$.ccls and ·non·clgld· liUS-ffiPU8;1DR IIOFF : 2011/09/301! 
i ii i i!LJSPAT- i i i 21 ·53 ii 
1 •••••. IL •••• J ...................................................................... J LJS<:Jai •••• 1 .•••••••••• 1 .••.••••• 1 .•. ..•••••• JI 
11St63 !i,595 rcto, and "non-clgld" IIUS-"3PU8;!DR 'IOFF : 2011/09/301! 
i ii i i!USPAT· i i i 21 ·53 ii 
1 •••••. IL •••• J ....................................................................... J LJS<:Jai •••• 1 .•••••••••• 1- •.••••• 1 .•. ..•••••• JI 
list 64 ]fiso"l vecto, and "non·clgld" and ( block$1 with match$3) l!US-ffiPUB;IDR ,,OFF I 2011/ 09/ 30)! 
' :: ' ljUSPAT- : ' : 21·54 h 

! ::::::::::JL::::::::::J ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!;USOCR ::::::::! :::::::::::::::::::::J :::::::::::::::::! :::::. :::::::::::::::J I 

ilS165 jj4 i (vector and "non-rigid" and (block$1 with match$3)).ab. l1US-PGPUB;j OR jlOFF j 2011/09/301! 
' :: ' ljUSPAT- : ' : 21·54 h 

j ......... ..JL ........... l .............................................................................................................................................. l [USOCR ...... .J .................... ..1 ............... .J ...................... 11 
1[$166 11 1413 i ·375"/$.ccls and (best with match$3 with block$1) 1IUS-"3PU8;1DR ![OFF I 2011/10/01 j! 
i ii i i!USPAT; i i i 00:37 ii 
~ .......... JU .............................................................................................................................................. l~USOCR········'. ..................... .1. ·················'. ....................... 11 r 6 7 I? 4 1 ·375"/$.ccls. and I (best with malch$3 with block$1) same 11u& ffiPUB;iDR '[OFF ; 2011/10/ 0 t II 
i ii j averag$3) !!USPAT; j j j 00:37 !j 
i ........... lL ........... i .............................................................................................................................................. i[USOCR ....... i .................... ..1 w ............. i ...................... 11 
1[$168 II• 1 ·375"/$.ccls and ((best with match$3 with block$1) same l!U&"3PU8;1DR l OFF 12011/10/ 0111 
i ii i averag$3).clm. i!USPAT; i i i 00:37 ii 
1 .......... JL ............ i .............................................................................................................................................. l lUSOCR ....... l .................... --1 ................ 1 ....................... 11 
11st 69 IIO 1 ·375"/$.ccls and ( (best with malch$3 with block$1) same $4,lgld) Ii LI& ffiPU8;jDR l OFF 1 2011/ 1 Of o t II 

i ii i II~~ i i i00
:
43 

11 ............. •• .............. , ............................................................................................................................................... ,, .............................................. · .................. ·························! 
11st 70 Ii•• 1 ·375"/$.ccls and I (best with malch$3 with block$1) and $4,lgld) l!U& ffiPU8;lnR 'IOFF ] 2011110/ 0 t ii 
I II I II~~ I I 1°0

:
44 11 

file:///CI/Users/dmills2/Documents/e-Red%20Folder/I 2309066/EASTSearchHistory .12309066_Accessible Version.htm[7/15/2012 3 :37: IO PM) 

Page 315 of 728



EAST Search History 

:"'""""""""""""~""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'""""""""""""""""""""""""'""""""""""""""""""""""'~ .................................. , ................................................ i 

j[S171 IIO j "375"/$.ccls. and ((best w;th match$3 w;th block$1 ) and IIUS-PCf'llS;ID" t OFF i 2011/10/0111 
i ii i $4rigid).ab. !!USPAT; i i i 00:44 H 

l __________ JL ............ i """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 1lLJ§:(>CR , ...... ! """""""""".J ................ ! """"""""""' .. 11 
lS172 1!1![' 10/249,577" If us. PCf'll8; 1DR 1[0FF 1201 1110/ 0111 

I II I ll~~cii I I I 00
:
47 II ............................. ,. " .............................................................................................................................................. -~ ..................... ,' ....................... , ................. ' ...................... .-1 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 
A pproved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF CO MMERCE 
Under the Paperwork Reduction Act of 1995, no persons are requ ired to respond to a collection of information unless it contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
12309066 I Filing I 2009-01-05 

Docket Number 
PU060137 I Art I 2462 Number Date (if applicable) Unit 

First Named 
Yeping Su 

Examiner 
Donald L. Mills 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.1 14 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

~ Enclosed 

D AmendmenUReply 

~ Information Disclosure Statement (IDS) 

D Affidavit(s)/ Declaration(s) 

~ other 
References cited. 

MISCELLANEOUS 

D 
Suspension of action on the above-identified application is requested under 37 CFR 1.103( c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

D other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No 070832 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

~ Patent Practitioner Signature 

D Applicant Signature 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are requ ired to respond to a collection of information unless it contains a valid 0 MB control number. 

Doc description: Request for Continued Examination (RCE) 

Signature of Registered U.S. Patent Practitioner 

Signature /Guy H_ Eriksen,/ Date (YYYY-MM-DD} 2012-10-19 

Name Guy H_ Eriksen Registration Number 41736 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 u_s_c_ 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case_ Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden. should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
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DESCRIPTION 

Method and System for Decomposing l\tlultiview Videos 

Technical Field 

This invention relates generally to video encoding, and more particularly 

to encoding multiview videos. 

Background Art 

Multiview video encoding is essential for applications such as 30 

television (3DTV), free viewpoint television (FTV), and multi-camera 

surveillance. Multiview video encoding is also known as dynamic light field 

compression. 

Figure 1 shows a prior art isimulcast' system l 00 for multiview video 

encoding. Cameras 1-4 acquire 'views' l O 1-104 of a scene, where the input 

views from each camera are typically time synchronized. The views are encoded 

111-114 independently to corresponding encoded views 121-124. That system 

uses conventional 2D video encoding techniques. However, that system does not 

correlate the different camera views. Independent encoding decreases 

compression efficiency, and thus network bandwidth and storage are increased. 

For a large number of cameras, inter-view correlation would greatly increase the 

efficiency of a multi view encoder. 

Figure 2 shows a prior art disparity compensated prediction system 200 

that uses inter-view correlations. Views 201-204 are encoded 211-214 to 
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encoded views 231-234. The views 201 and 204 are encoded independently 

using a standard video encoder such as .MPEG-2 or H.264. These independently 

encoded views are 'reference' views. The remaining views 202-203 are encoded 

using temporal prediction and inter-view predictions based on reconstructed 

reference views 251-252 obtained from decoders 221-222. Typically, the 

prediction is determined adaptively on a per block basis, S. C. Chan, et al., "The 

data compression of simplified dynamic light fields," Proc. IEEE Int. Acoustics, 

Speech, and Signal Processing Conf., April, 2003. 

Figure 3 shows a prior art 'lifting-based' wavelet decomposition, see W. 

Sweldens, "The data compression of simplified dynamic light fields," J. Appl. 

Comp. Harm. Anal., vol. 3, no. 2, pp. 186·200, 1996. Wavelet decomposition is 

an effective technique for static light field compression. Input samples 301 are 

split 310 into odd samples 302 and even samples 303. The odd samples are 

predicted 320 from the even samples. A prediction error forms high band 

samples 304. The high band samples are used to update 330 the even samples to 

form low band samples 305. That decomposition is invertible so that linear or 

non-linear operations can be incorporated into the prediction and update steps. 

The lifting scheme enables a motion-compensated temporal transform, i.e., 

motion compensated temporal filtering (MCTF), which for videos essentiaJly 

filters along a temporal motion trajectory. A review ofMCTF for video coding is 

described by Ohm et al, "Inter:frame wavelet coding-motion picture 

representation for universal scalability," Signal Processing: Image 

Communication, Vol. 19, No. 9, pp. 877-908, October 2004. The lifting scheme 

can be based on any wavelet kernel such as Harr or 5/3 Daubechies, and any 

motion model such as block-based translation or affine global motion, without 

affecting a perfect reconstruction. 
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For encoding, the MCTF decomposes the video into high band frames and 

low band frames, which are then subjected to spatial transforms to reduce any 

remaining spatial correlations. The transformed low and high band frames, along 

with associated motion information, are entropy coded to form an encoded 

bitstream. MCTF can be implemented with the lifting scheme shown in Figure 3, 

with the temporally adJacent videos as input. In addition, MCTF can be applied 

recursively to the output low band frames. 

MCTF-based videos have a compression efficiency comparable to that of 

video compression standards such as H.264/AVC. In addition, the videos have 

inherent temporal scalability. However, that method cannot be applied directly to 

multiview video coding in which a correlation between the multiple views is 

exploited because there is no efficient method for predicting views that also 

accounts for correlation in time. 

The lifting scheme has also been used to encode static light fields, i.e., 

single multiview images. Rather than performing a motion-compensated 

temporal filtering, the encoder perfonns a disparity compensated inter-view 

filtering (DCVF) across the static views in the spatial domain, see Chang, et al, 

"Inter-view wavelet compression of light fields with disparity compensated 

lifting," SPIE Conf on Visual Communications and Image Processing, 2003. 

For encoding, DCVF decomposes the static light filed into high and low 

band images, which are then subject to spatial transforms to reduce any 

remaining spatial correlations. The transformed images, along with the 

associated disparity information, are entropy encoded to form the encoded 

bitstream. DCVF is typically implemented using the lifting-based wavelet 

transform scheme as shown in Figure 3 with the images from spatially adjacent 

camera views as input. In addition, DCVF can be applied recursively to the 
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output low band images. DCVF-based static light field compression provides a 

better compression efficiency than independently coding the multiple images. 

However, that method cannot be applied directly to multiview video encoding in 

which both the temporal correlation and correlation between views are exploited 

because there is no efficient method for predicting views that also accounts for 

correlation in time. 

Therefore, there is a need for a compression method that exploits both 

temporal and inter-view correlations in multiview videos using wavelet 

transforms. 

Disclosure of Invention 

A method and system decompose multi view video acquired of a scene by 

multiple cameras. 

Each multiview video includes a sequence of frames, and each camera 

provides a different view of the scene. 

A prediction mode is selected from a temporal prediction mode, a spatial 

prediction mode, and a view interpolation prediction mode. 

The multiview videos are then decomposed into low band frames, high 

band frames, and side information according to the selected prediction mode. 

The multiview videos can also be interpolated to provide a novel view of 

the scene. 

Brief Description of the Drawings 
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The present invention will become more readily apparent from the 

following detailed description of the preferred embodiments of the present 

invention taken in conjunction with the accompanying drawings, in which: 

Figure I is a block diagram of a prior art simulcast system for encoding 

multiview videos; 

Figure 2 is a block diagram of a prior art disparity compensated prediction 

system for encoding multiview videos; 

Figure 3 is a flow diagram of a prior art wavelet decomposition; 

Figure 4 is a block diagram of a MCTF/DCVF decomposition according 

to the invention; 

Figure 5 is a block diagram of low-band images and high band images 

after the MCTF/DCVF decomposition according to the invention; 

Figure 6 is a block diagram of prediction of high band images from 

neighboring low-band images according to the invention; 

Figure 7 is a block diagram of a multiview coding system using block

adaptive MCTF /DCVF decomposition according to the invention; and 

Figure 8 is a schematic of view interpolation according to the invention. 

Best Mode for Carrying Out the Invention 
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Detailed Description of the Preferred Embodiment 

Our invention provides a joint temporal/inter-view dec_omposition method 

for encoding frames of multiview videos. The method exploits temporal 

correlation between frames within each view, as well as spatial correlation 

between frames in multiple camera views. The temporal correlation is exploited 

using motion compensated temporal filtering (MCTF), while the spatial 

correlation is exploited using disparity compensated inter-view filtering (DCVF). 

The MCTF /DCVF decomposition according to the invention is block 

adaptive. The decomposition is performed using several prediction modes, 

including various forms of temporal prediction, various forms of spatial 

prediction, as well as view interpolation prediction. To determine the best 

prediction mode on a block basis, the invention provides a method for selecting 

of a multiview mode. The method can be used for any number of views and 

camera arrangements. 

MCTF/DCVF Decomposition 

Figure 4 show the MCTF/DCVF decomposition 400 according to our 

invention. Frames of input videos 401-404 are acquired by camera 1-4 of a scene 

5. Typically, the cameras are synchronized. Each input video provides a different 

'view' of the scene. The input frames 401-404 are sent to a MCTF/DCVF 

decomposition 400. The decomposition produces encoded low-band frames 411, 

encoded high band frames 412, and associated side information 413. The high 

band frames essentially encode the prediction errors using the low band frames 

as reference frames. The decomposition is according selected prediction modes 
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410. The prediction modes include spatial, temporal, and view interpolation 

modes. The prediction modes can be selected adaptively on a per block basis. 

Figure 5 shows a preferred alternating 'checkerboard pattern' of the low 

band frames (L) 411 and th!! high band frames (H) 412 for the frames of the 

views (space) 501 over time 502. Essentially, the pattern alternates low band 

frames and high band frames in the spatial dimension for a single instant in time, 

and additionally alternates the low band frames and the high band frames in time 

for a single view. 

There are several advantages of this checkerboard pattern. The pattern 

spreads low band frames evenly in both the space (view) dimension and the time 

dimension, which achieves scalability in space and time when a decoder only 

reconstructs the low band frames. In addition, the pattern aligns the high band 

frames with neighboring low band frames in both the space and time dimensions. 

This is desirable to maximize the correlation bet\veen reference frames from 

which the predictions of the errors are made, as shown in Figure 6. 

According to a lifting-based wavelet transform, the high band frames are 

generated by predicting one set of samples from the other set of samples. The 

prediction may be achieved using a number of multi view modes including 

various forms of temporal prediction, various forms of spatial prediction, and a 

view interpolation prediction according to the invention described below. 

The means by which the high band frames are predicted and the necessary 

information required to make the prediction are referred to as the side 

info1mation 413. If a temporal prediction is performed, the temporal mode is 

signaled as part of the side information along with corresponding motion 

information. If a spatial prediction is performed, spatial mode is signaled as part 
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of the side information along with corresponding dispari'ty information. If view 

interpolation prediction is performed, the view interpolation mode is signaled as 

part of the side information along with corresponding disparity, motion and 

depth information. 

As shown in Figures 5 and 6, the prediction of each high band frame 412 

uses the 'nearest' low-band frames in the space and time dimensions. 

The low band frames can be generated in different ways. In a first method, 

the designated low band frames, e.g., according to the checkerboard pattern in 

Figure 5, are equal to the corresponding frames of the input views. In a second 

method, the designated low band frames are the result of an update step, which 

adds the high band frame, subject to an update operator, to the corresponding 

input frame. 

In a first embodiment, the MCTF and DCVF are applied adaptively on a 

block-basis to the frames of the input views to yield a decomposed set of low 

band frames, as well as high band frames, and the associated side information. In 

this way~ each block selects adaptively a best multiview mode of prediction 

among the available multiview modes described above. An optimal method for 

selecting the multiview mode is described below. 

In a second embodiment, the MCTF is first applied to the frames of each 

camera view independently. The resulting frames are then further decomposed 

with the DCVF. In addition to the final decomposed frames, the corresponding 

side information is also generated. If performed on a block-basis, the prediction 

mode selections for the MCTF and the DCVF are considered separately. As an 

advantage, this mode selection inherently supports temporal scalability. In this 
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way, lower temporal rates of the videos are easily accessed in the compressed 

bitstream. 

In a third embodiment, the DCVF is first applied to the frames of the input 

views. The resulting frames are then temporally decomposed with the MCTF. In 

addition to the final decomposed frames, side information is also generated. If 

performed on a block-basis, the prediction mode selections for the MCTF and 

DCVF are considered separately. As an advantage, this selection inherently 

supports view scalability. In this way, a reduced number of the views are easily 

accessed in the compressed bitstream. 

The decomposition described above can be applied recursively on the 

resulting set of low band frames from a previous decomposition stage. As an 

advantage, our MCTF/DCVF decomposition 400 effectively removes both 

temporal and inter-view (spatial) correlations and can achieve a very high 

compression efficiency. The compression efficiency of our multi view video 

encoder outperforms conventional simulcast encoding, which encodes each view 

independently from other views. 

Coding ofMCTF/DCVF Decomposition 

As shown in Figure 7, a signal encoder 710 performs transfonn, 

quantization and entropy coding to remove the remaining correlations in the 

decomposed low band and high band frames 411-412. Such operations are well 

known in the art, Netravali and Haskell, Digital Pictures: Representation, 

Compression and Standards, Second Edition, Plenum Press, 1995. 

A side infonnation encoder 720 is responsible for encoding the side 

information generated as a result of the decomposition. Besides the multiview 
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mode itself, the side information includes motion information corresponding to 

temporal predictions, disparity information corresponding to spatial prediction 

and view interpolation and depth information corresponding to view 

interpolation. 

Encoding the side information may be achieved by known and established 

techniques, such as the techniques used in the MPEQ .. 4 Visual standard, 

ISO/IEC 14496-2, "Information technology -- Coding of audio-visual objects -

Part 2: Visual," 2nd Edition, 2001, or the more recent H .264/AVC standard, and 

ITU-T Recommendation H.264, "Advanced video coding for generic audiovisual 

services," 2004. 

For instance, motion vectors are typically encoded using predictive 

methods that determine a prediction vector from neighboring vectors. The 

difference between the prediction vector and the current vector is then subject to 

an entropy coding process, which typically exploits the statistics of the 

prediction error. A similar procedure may be used to encode disparity vectors. 

Furthermore, depth information for each block may compressed using 

predictive coding methods in which a prediction from neighboring blocks is 

obtained, or by simply using a fixed length code to express the depth value 

directly. If pixel level accuracy for the depth is extracted and compressed, more 

sophisticated texture coding techniques that apply transform, quantization and 

entropy coding techniques should be applied to this channel of information. 

The encoded signals from the signal encoder 710 and side information 

encoder 720 can be multiplexed 730 to produce an encoded output bitstream 731. 

Decoding of MCTF/DCVF Decomposition 
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The bitstream can be decoded 740 to recover multiview videos 741. 

Generally speaking, the decoder performs the inverse operations of the encoder 

to reconstruct the multi view videos. If all low band and high band images are 

decoded, the full set of frames in both the view dimension and time dimension at 

the encoded quality are reconstructed and available for rendering. 

Depending on how many recursive levels of decomposition were applied 

in the encoder and which type of decompositions were applied) a reduced 

number of views and/or a reduced temporal rate may be decoded from the set of 

low band images and high band images that correspond to a reduced number of 

views and reduced temporal rate. 

View Interpolation 

As shown in Figure 8, view interpolation is a process by which frames 801 

of an interpolated view are generated from frames 803 of existing views. In other 

words, view interpolation provides a means to synthesize the frames 80 I 

corresponding to a selected novel view 802 of the scene 5 by a new virtual 

camera 800 not present at the time the input videos were acquired. 

Given the pixel values of frames of two or more reference views and the 

depth values of points in the scene, the pixels in the frames 801 of the target 

view 802 can be interpolated from the corresponding pixel values in the frames 

of the reference views. 

In our invention, the view interpolation is based on low band images, 

which may be either input images or input images subject to the update step. 
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View interpolation is commonly used in computer graphics for rendering 

images with multiple views, see Buehler et al., "Unstructured Lumigraph 

Rendering," Proc. ACM SIGGRAPH, 2001. That method requires extrinsic and 

intrinsic parameters for the cameras. 

View interpolation techniques for compressing multiview videos is novel. 

In our invention, we generate view-interpolated frames to be used for prediction. 

View interpolation frames are generated at a location of designated high band 

frames and serve as reference frames from which a current interpolated frame is 

predicted. 

One difficulty with this approach is that the depth values of the scene are 

unknown. Therefore, we estimate the depth values using known graphics 

techniques, e.g., based on feature correspondences in the multiple views. 

Alternatively, for each target view, we generate multiple view interpolation 

frames, each corresponding to a candidate depth value. For each block in the 

current frame, the best matching block in the set of view interpolation frames is 

determined. The view interpolation frame from which this best match is found 

indicates the depth value of the block in the current frame. This process is 

repeated for all block in the frame. 

A difference between the current block and the view interpolation block is 

encoded and compressed by the signal encoder 710. The side infonnation for this 

muitiview mode is encoded by the side information encoder 720. The side 

information includes a signal indicating the view interpolation mode, the depth 

value of the block, and an optional displacement vector that compensates for any 

misaligrunents between the block in the current frame and the best matching 

block in the view interpolation frame to be compensated. 
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Multi view Mode Selection 

In the block-adaptive MCTF/DCVF decomposition, the prediction mode 

m for each block can be selected by minimizing a cost function adaptively on a 

per block basis: 

m· = argminJ(m), 
111 

where J(m) = D(m) + AR(m), and Dis distortion, ..i is a weighting 

parameter, R is rate, m indicates the set of candidate prediction modes, and m* 

indicates the optimal prediction mode that has been selected based on the 

minimum cost criteria. 

The candidate modes m include various modes of temporal prediction, 

spatial prediction, view interpolation prediction and intra prediction. The cost 

functionJ(m) depends on the rate and distortion resulting from coding the block 

using a specific mode m. 

The distortion measures a difference between the reconstructed block and 

a source block. The reconstructed block is obtained by encoding and decoding 

the block using the given prediction mode m. A common distortion measure is a 

sum of squared difference. 

The rate is the number of bits needed to encode the block, including the 

prediction error and all the side infonnation. 

The parameter '1. controls the rate-distortion tradeoff of the block coding, 

and may be derived from a quantization step size. 
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Although the invention has been described by way of examples of 

preferred embodiments, it is to be understood that various other adaptations and 

modifications may be made within the spirit and scope of the invention. 

Therefore, it is the object of the appended claims to cover all such variations and 

modifications as come within the true spirit and scope of the invention. 
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CLAIMS 

1. A method for decomposing multiview videos, comprising: 

acquiring a plurality of videos of a scene by a plurality of cameras, each 

video including a plurality of frames and each camera providing a different view 

of the scene; 

selecting a prediction mode in which the prediction mode is selected from 

a temporal prediction mode, a spatial prediction mode, and a view interpolation 

prediction mode; and 

decomposing, according to the selected prediction mode, the plurality of 

frames of the videos into a plurality of low band frames, a plurality of high band 

frames, and side information. 

2. The method of claim 1, in which the high band frames encode 

prediction errors based on the low band frames as reference frames and the 

selected prediction mode. 

3. The method of claim 1, in which the low band frames and the high band 

frames form a checkerboard pattem, the checkerboard pattern alternating the low 

band frames and high band frames in a spatial dimension for a single instant in 

time, and the checkerboard pattern alternating the low band frames and the high 

band frames in a temporal dimension for a particular different view. 

4. The method of claim 2, in which a lifting-based wavelet transform is 

performed on the low band frames to dete1mine the high band frames that 

encodes the prediction errors. 
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5. The method of claim 1, in which the side information corresponding to 

the temporal prediction mode is motion information, the side information 

corresponding to the spatial prediction mode is disparity information, and the 

side infonnation corresponding to the view interpolation prediction mode is 

motion, disparity and depth information. 

6. The method of claim 3, further comprising: 

generating each high band frame based on predictions from four nearest 

]ow-band frames in the space dimension and the time dimensions. 

7. The method of claim 5, in which the motion information is obtained by 

a motion estimation search on low band frames, and the disparity information is 

obtained by a disparity estimation search on low band frames. 

8. The method of claim S, in which the motion information is used to 

apply a motion compensated temporal filtering to the plurality of frames, and the 

disparity information is used to apply a disparity compensated inter-view 

filtering to the plurality of frames. 

9. The method of claim 8, in which each :frame includes a plurality of 

blocks of pixels, and the motion compensated temporal filtering and the disparity 

compensated inter-view filtering is performed adaptively to each block of each 

frame according to the selected prediction mode. 

10. The method of claim 9, further comprising: 

minimizing a cost function m • = arg min J ( m), where J(m) = D( m) + 
Ill 

AR.(m ), and D is distortion, ..t is a weighting parameter, R is rate, m indicates the 
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set of candidate modes, and m* indicates an optimal prediction mode that has 

been selected based on the cost function, to adaptively select the prediction mode. 

11. The method of claim 8, in which the motion compensated temporal 

filtering is first applied independently to each video to obtain motion filtered 

frames, and then applying the disparity compensated inter-view filtering to the 

filtered frames to provide a temporal scalability for the decomposed videos. 

12. The method of claim 8, in which the disparity compensated inter-view 

filtering is first applied to all frames for a single instant in tune to obtain filtered 

frames, and then applying the motion compensated temporal filtering to the 

filtered frames to provide view scalability for the decomposed videos. 

13. The method of claim 1, in which the decomposing is performed with a 

resulting set of low band frames from a previous decomposition stage. 

14. The method of claim 1 in which the low band frames and the high 

band frames are transformed, quantized and entropy encoded to produce encoded 

frames, and further comprising: 

encoding the side information to produce encoded side information; and 

multiplexing the encoded frames and encoded side information to produce 

a bitstl·eam. 

15. The method of claim 1, further comprising: 

selecting a novel view and an instant of time; 

interpolating the Jow band frames neighboring the novel view and at the 

instant of time to fonn an interpolated frame; and 

generating the high band frame as a prediction error between a current 

frame and the interpolated frame. 
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16. The method of claim 15, in which the interpolating is based on a depth 

value. 

17. The method of claim 16, in which the depth value is adaptively 

selected for each block of the current frame. 

18. The method of claim 14, further comprising: 

decoding the bitstream to reconstruct the plurality of videos. 

19. The method of claim 18, in which a number of views is reduced for the 

plurality of videos. 

20. The method of claim 18, in which the reconstructed videos have a 

reduced temporal rate. 

21 . A system for decomposing multiview videos, comprising: 

a plurality of cameras configured to acquire a plurality of videos of a 

scene, each video including a plurality of frames and each camera providing a 

different view of the scene; 

means for selecting a prediction mode, in which the prediction mode is 

selected from a temporal prediction, a spatial prediction, and a view interpolation 

prediction; and 

means for decomposing, according to the selected prediction mode, the 

plurality of frames of the videos into a plurality of low band frames) a plurality 

of high band frames, and side information, and in which for the temporal 

prediction the side information corresponds to motion information, for the spatial 

prediction the side corresponds to disparity information, and for the view 
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interpolation prediction the side information corresponds to motion, disparity 

and depth information. 
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(J) ff~ WUi , "1' if!~ ·c ··- I-= ~- i@ 1R -,r -~ 1.iti; :12- m! 1tt -,.t ~ ., ;: O) n rt ti , ff ~ ~ u) n ;1. '5i iji_! 0Hc t{ 
L, -r ff m i'" ~ c c -fJt -c ~ ~ ~ 
( 0 0 2 1 ] 

~lf. <1- (l) ~.,, Y ,v· ,i.., e- .1 .. - o-; m ~J ft l:i a w: }'-!f 11:: ~.,· 7--. .:::;- 1", >:. (!) Ji... ~ 11: ~ &: -:.) t.: Y> ,.c ~ ~~ it~ 1::: -7 

.::f-~9x~~-~~~~~~~-~~D••~~li. *~•m~~- •N~77~9~~ 
i.::. Vt.·:) c:: ~ ·7 -1- "\' ,, ·y 7 r 7J" ,?.:, • oo 1::t ,:, '1· -,, ,a- Mi;;.._&. r1 lif11 r~ v ¢ /j i't :{f:- ;1e ~ -~ ~ ., ~ ~ ~ 20 

~7~~. ~---~~~~. ~M•oo~~~~&~$~-~~,:,+~~a~a 
(0022) * !iJ:l !/ill -~ rt., ·r, in t., 1 ~ tjj i!.r , t~ ~~ ~ ~1 + -v it , r.T ·ry {t: "& 0: W: 1% 1t: f.j".; ,~: :£R 7 v - L, ;{r.' 1' J, itW 

.! '§" ~ rs. &~ ~«:: ff! v' G h .:t, 1:t -~ (,') 7 v .... L. t L, --r ~ ~ ~ :h ~' " .@ #; , ~ !l~ ~ 7 'r ·V t.j: , .£Jt 7 

v-J.....~~~~x~•~~~••~~ - ~~b~ r~•J~£~D 
(0023) 

ff:~ 0 ?Jr .tj- 0 .a!f ~l h: to v' -c ~ 7 i..,. - 1-. ~~ rr- -s· H:: & um J~ ft i· ~ r.::. ~) ~.:: itiJ - · (J) ~ i~{i e ~' + 
"" r1) m ft -JJ~ ff1 t,, i:, ti ;.;i t:.: lh , fi]J .... (J) f:Yk 1-r tJ~ .:r. -:./ =1 - ,:;t" & u ·r :::i --· ~ o) ~i /5 &.: ,w m ~ n -Q c 
t.: ,c. w1 'Jg!._ ·9 ;.:ii ;: ~ ri m- ~ t- 0 -~ "' 
[0024) 30 * 1~ R4 (!) l "'.") (1) ~ ll'i!\ {T) ~ m% ti ' f;f Wi' ft & '(j fir ~ ft r4·1 t:. V Iv '7" e- ::J. - l-.:: 7'' ~ iJ) 7 l.; - - L .,... 

<J) 7 > 5/ k 7 '7 -t .'A ~ DJ ~ f,: -,t -~ ~ t'.. Z'l t:. J: tJ f.f -~ ft ~J ~; -J;t ifli ~t 7.;i u 

[0025] 
MCTF/DCVF~t!W 
jg! 4 t;t. , 4: ~ flt] Cl) 1 ~_-;, O) JI! ,!jfJj O) ff~ !ill K .,J::: Q M C T P ... / D C V F 7.1' fi(: 4 0 0 ~ ;-j;:, ·4· ,, A h 

~ .:.P :,t 4 0 I ~.- 4 0 4 rJJ 7 t.., - J..... t;;t , ~ ¢ :;./ - >· 5 i;:: ? 1.,.' t ¥! :IJ .~ ~ ~j ,a:- fT "'iJ' 1;i -)J ,,-< 5· 1 

- 4 t,.:: ~ -:, T !& 1~ i!; ti. .:t, ,. ~ ~ • ~ 8 t.: ii~ V J: 1 i-;: , tJ I- 5 <i) '?i ~ r)) l' < -::> fJ, l a & tJ l 

b ti , fi$J ..... m !fl K ~ 1J , rt tt G ~ ~ .=t, ri'i1 ~- ·r: ~ ·:, -c t, J: l., \ ., J:: o.) J.f (l) -J:; .-;. 7 mi k ~ :ex ~ m 
o.) e' .:.t ..... (J) ~ t,';:; 9 ti~ ~ :!> t fEi. ;1-.: "15 ft. 1;i c -fJ ~ 5 o) ~ 14 tt , '<' ;1.,, ::;- t:· ;J • ..... 1:: ·1! >t· (!) 1& ite 1i i~ 
~ ft l, 1:jj. 1;> o illi ~ , ~t :J. 5 ~ct ?'i it 'ii.: ffi1 Wl c Zl ·r v' ~ " :l§ J... tJ ~:· 7~' ;;d· ti , :> ,... :.1 c.~} ~ 1;; 1$ r 40 
~ ::J. - .. ! 7,f.' p,g m ·f ~ " }, fJ '7 t/ - L. 4 0 l ~- 4 0 4 it M C T F / D C V F fr t¥. 4 0 0 i;:. * 
G n ~ o i::. o) 51' ~ t.t , ?~ ~· ft t:: :rt t: m: ti£ 7 1..; - 1:.. 4 1 ! , ~1 ~ fr: ~ n t:-::. "i% • 7 t.,.. , .... 1. 4 1 

2. &a~•~~~~~fflffi413~~-~~D ~-7~-k~ . fil•'7v-L~•M~ 
? 'f· -,, t L T ,11~ t.,- ' -C -:Y. mil W( ~ ia": r.'f ey ft ,t ~ ,, 1)- ~ ti , ili :!ft ~ -h t:: Jr ~m -f.- - F 4 I O t:: Yf. ·:> 
-r r.r v z1 .:5 ., 7' im -£- ---· r M , ?t! mi ;y. mti -1:.- - 1-~ • atr 1m ·:r- r.JtJ .:e - 1, , ~ ::t. ..... 1s 1;.!l -J'.,. ml :-£- ··-- F , 
& T.f .-{ / J-. 5 ::r, uH {: - ~ -'a:' ~ ~:I' 0 -f, iffij "t -- F ti ' 1§ ;}J~ 7 i., •... J.,. t:: "':) ;, ' c:: ·z 7 u / l:l 'Y 7 m 
~.::;&. Lt~ fl':Ht ,~ .fR 1·· {$ C t f.J~ yr! ~ ~ ,., -{ :,/ i, ::i :.y;. iWJ ~: Nl t,, 1$ ~ f? , ~ ~- 7 r.1 ::1 n ~:.> 7 t.t , !Ni 
... - 7 [...., - L. r~ (J') t!i! iJ) -:z 7 o :f r.i ·;; ? iJ' t::.) 1"-- il~J ~ Zl 0 ., 
(0026) 
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1 2 (,I) ~f * l, v' ~ .ffl". r l~ T ,.:: ~~ - Y J .:Z: ;if-; 9' ., i: tt 0 (J'J 7 v =· 1 ... ti ~ m.1 ( l:: .:1 - ) ~fr( ii:: 5 
0 l & G~ !!\!UWJ ~ ;ir; 5 0 2 >~ ~· "§- ~ " :;:f,: '.m ffiJ tr , ~ O) l \ -!7 - :;..., t;t , {ff ~ 7 J,..., - L, "/fl. ti IJi .l!'i)< 7 
1,.; ·- 1,. t:f '.{,:~ rm /x, Jr.; '?: 1 -_.) o> ~ t,J ~ i.e. ~ m: l, , ~ G ~.:: , ftt f@. 7 1,.., - 1,. & r.f ~ ±i:!t 7 t,, - 1.:.. ii 1 
? O) t::' .;..F :;t 1ij t;.: !ffi, fill (.l'-J t::. ~ !fil: ~i-- ~ " 

( 0027) 
c.. o) rJ ]~- 1 ~ ?l - ::.., ic. ti 1t ~ < ? 1J) 0) fiJ ,ita t:;t i.t& /,;) " c (J) 1 { ·7 - ::..,,. it ., 1ff. .i:l1< 7 t,, - L .. ,~ ::<:e. rM ~~ 

n & ti ii Ffl11R. ic {j) ~ :'h· i.:: ~ l,, , -c ~J -- i.:: 73' i& ·~ ·tt -~ .::. t -z:- , f :-J - ~.... iJ" 1tf ~ 7 i.,..- ,-· 1 ... (l) J.J. 1.r 
.w m Hi. -.t {;, t.w.i 1s u.: , ~ rm & rJ ll=;¥ rm t;: t1 y\ -c .::, 1:1· - :r e •J f · ,r .:z: ~ s.~ -9-- ~" * t:.:. .. c {Y,} 1'< -!l.. 
- > ti: , :le M ;fx. it t ~ RU .$:. ii: (I) .lroi 1J ,;:: J."3 v' --r i% ~ 7 L,, - L. -~ I~ m ·t ~ fff ~ -:1 i,., - ··· 1\ t. ~ 5'1J 
~ ~: ~ ,, .::. :t1. i:x , IBJ 6 :..: i~ "t" J: 1 r~ , ~ 7 t,, ··-· 1,. t..:. ts tr ~ f~ J.¥. !J) :r, W.IJ 7<t' fr 1 r.:. tJ> u> ~ tt{{ ~ w 
7 7· -v tlf; o) #HW ~ Im * ft "t" {) ,, 
(0028} 

I} 7 ·Y· ,r / ,t;r "" ...... x (l) r) .:r. ~--· 7· I,.,, "/ r- ~~IC: J::. .t-1. t.f , - ""}j 0) -lj· ;..; -:;I Jv ~ -a· ;a~ fill /j (1) ·t;r :::,, 
-:f' ;I,, ffi ·8- 7J' 0 -,; iflij '9 G ;: t. 'L ,J: -;., 'Z ifli ~ 7 v - L. 4 1 2 'IJ~ !.t f£ ti Zl %. " ~ 0) :f, tW.J tj: .. f i' i!t 
~G*R~~~•0m•i..:~~-~~m•(J')~~~•- •~~~•(})~~~• .. &v~~ 
- f!; fix'. 7 ttilJ 7,i~ a· t.1' v ' < -.:) iJ\ U) ·f.:- - t~ ;~ /ti t,, -C ~ .fiX ·,t -~~ ;: t.: fJ, <: ·t!: 0 " 
(0029] 

~-7v-b412~~-~~k~0¥W~Uc0~M~fi~k~~~-~M~~~..{ 
r: t?J ¥tt 4 1 3 t 11¥ iJ: ft ~ " ~ 1m =r· m~ 7<t' rr -3 ±,ii ?-; , w.y m.1 t· - 1.:- l.JS -tJ -1 r.:- M ~ (!) ···- tm t. i.... --r • 
~~"t"~M~Wmt~~m~~~~h0o~OO~~~fi~~~,~M~-r:~~..{rffl~ ~ 
0 - ms t G -r , .t.JJ:t; 't" ~ tr.! ~ 1w w e.: :J:.U.:: @ ·I'% ~~ 1m ~- tt. ~ " ~~~ ;!. - · -8' .1* -f ffl!J .:t h -3 ~ ·f.i' , l:: 

~-a•~-~~~..{~m•0-utL-c , M~~G•ffi•ru. •~•~&u•n~•~ 
~ J~ ,c:: {g ~ ffi ~ ?.: ~ l 0 0 

(0030 ) 

•a~~~~~~,3•7J.,,.-ksoo~~~~, ~~~~&a~~*k(J')~~0ilim 
7 i..... - 1.~ o 1 o ~ ni l, , ~ " xJI 7 v - .L. ~ 7 ~r.J ·9 Q t.:. ¢> ;.:. m ~,, f?> tt 0 7 t,, - k t.t. ~ im l"'.'.' ? :r 
-;.,- t:. i~J ,i ft ?';i ,, $ !Wt 1:: 7 1· ·t- ~;; , m: -i} fr. r.:: ·y r .x t- 1.J - 1,. <1> · - ffl~ ·1: ts ~ ~ Mt 1; .:;.:. f- ;.: fr,Htr 
~ tl ~ " ~ .w~ e' ,, ::;- ·1' a: tli. {;- ~ ~' +- "" ., ~ ·1 :7 r t::. m ~ ~ r~ 0 " 
(0031) 

* J~ llJj fY.} 1 ~::J 0 ~ hffi ([) JfJ ~ t..:. 7.5 v, T , M C T F & f.f D C V F tJ: , J, tJ l:: 7' ;;t v) @- 7 v - 30 
.!.,. &;:: '? l- ' -r t:; ~ ·--7 7 P 7 o ·:; 7 K. l"f !_,, -c ii.i J;t; !YH.:: i§ J:f.! i5 :t1. "t' , 5.t Jo/! ~ tl t:. {fc ~ 7 v ····· L.. , 
~ z.f ~.:: ·m; ~ -;.1 t,, - lx '& rJ Ill im ..r ~ -it --( 1~ ti4 ¥ll ~ iE t; ?ii " ;: -; L "C , ~ .,..< 7 n :f o ' '1 7 ,;; , 
rs&0J~-~-~(i:~?ta~~~m~~:h0n ~~~-~~mm"t"~~~0••~ 
(0032 ) * J{t f.(f.l (I) l "J 0) ~ !Ni v) tB ~ ~::: :tB it ' "C , M C T f -h~ ~ ·4" ~ !:: '7"'' ;t fJ) 7 t.,, ---- L. t.:: 00 fltj i.:: IBi lli 

~- ti -o ,. .t!i * t: l.,. T fij C:, :{1. ?.;; 7 t,, - L. -l;;t .'7., t:. , D C V F F: J: !J '2:" 1?., t;.: 5} Ml ~ ZL ~ ., mi ~ ~'t-J 

~ )J' m ~ ,tl t':. 7 V - L. t;:: :tm .i<. -c ' :M J;f;.; ·.;- i, -tj· ,{ r tM ffi ~ ~ ii\l ~ t1. ~ ., "?' 7 0 ::r CT ·') 7 ft'H,: 
fi ? ~ ~ .• M C T F l!.t.. '(f D C V F (I) °i" i!N ~- - l.:> O) ;@ fl~ ti >11J {!M ~.:: ~ !(4 ~ :t1. ~ ., ~l ,r!J; l:. L- ·r. , 
C 0) .'.f mq '1:'. - J, 0 .i1:HJ-U;t: * ~ t-t] t.:: a.'HMJ .?!.. Jr - 7 ~ !) 'T A. ~ -!j· ;J~ •... J-, 't" ~ ., c -3 L -C , FE gri ,io 
e: ·;; t, .A J, 1) -· J,. &c. -f5 v ' T l:: 7' ~ (!) ~ f) f5:. I, \ !tzy It-ti t,- - l· ,c:: ~ i1 tc. 7' ~J ·I! 7,, -:cl- {> C. t fJS -l: ~ .. 
-'<,) 0 

(0033] 

Jll.1 6) ~ 1M ()) fB m1 ·c {j: ' D C V F ;"J'; ;~ ·;' J... .h t:' T :,d- 0) 7 L--· - J.,, ~;: ~ H.l ~ .t°L G O &i1 * C: l- "'( 
{~ S :t1. 0 7 L,, - L. 1.)~ ~'N. iz: , M C T F i,.: J: !) Bl rlll !'t';J t,: 5.} M1 ~ :{1 ~ " m %~ MJ ~ :r.t f# ~ tl t:::. 7 L-·· 
- L, t;.: ml ;t t . -tr -{ F M .ffl ~ t.t f&. ~ t't 0 " 7 ? n '/ n ·;; ? fif tz:. h -3 f.§ fr , M C T F & r.f D 
C V F (I) 7 l~ t - t-: (!) ~ tR tt }J1J ~ ~c:: ~ iH 'i! ti . .=t, ., ;flj J~ c. L- -c· .• ;: fJ) i~ tR ti :;:f,: ~ (1-J t:. ~ tm .A 
7 - •7 I:: l) .;.;- .;( -?.:' ·lj- ;f- - t, ~- ,s, ., C. -j L -c ' fE ~ e- ''/ t- .A l" 1) - L, ti: :p i,. .. t m ~ "i! n !t ~ 
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J:-.. till L t.: ft Ar ~j: , wJ 0 n ~ M! ~ f.p C., l:\i *- ~ L, Z ?~ i; ft .?;. {5: ~ 7 I,., - L, Cl) ffl S i-<'. & W: at li:: 
~ J+1 -~- 4, C t iJ~ -e: ~ .?;, ,, *!l J#i. l::. l, Z , ;if;: ~ iJJ1 Cl) M C T F / D C V F ft (%1 4 0 0 ~J: , ~ FJJ ft-} 

ff4 tMJ i.:. ~ ~ lY-J ( l::' .:1 ·- t'Jl O) ) ~fl ml <J) iiiJ n ;a: :WJ ~ flt k.: Mi ~ L , Jf: 'M i.: ~ i, • EE ~ 01 ~s t.r ~ .ux T 
~~~#~~~G *~~0~~~~~-~~*i::.,,~-~(l)~-~•~' 3~i-~3~ 
~~~-~ LtR~~~~~-0~~v~~*N8~~-~" 
[0035) 

M C T F .. / D C V F 71 ~f. O) r:f -~ ft 
!jgl 7 h: 7}~ ·9 <t ·;i ,z:. , tt M 4 o o <!.> ti\ JJ 4 l l '& rJ 4 1 2 ti fg f~} .:.i:. ;,., ::J - ,y 7 1 o ti.: ~ ~ 

~ ~l ' ili t.J 4 1 3 t,t •tJ- -{ i-: 'ht ~ .:r:. :::.,, =i - y- 7 2 0 i.: -Ot $i.'?; ~ ;/1 ~ 0 fg ~-:r. / ::J - f;f 7 l O k:l: .. ~ * , 111 :'f· {t: tk ti .:r. :::.,, r- P ~ - Z{f ·8 ft -!:: fi -:> -c , 51 ;%[ ~ t1. ft ftl ~ 7 L-- - L, 4 1 1 & rf ~ Io 
hJt 7 1,. ... - 1,, 4 1 2 ~;: ~ fl- <} ... ;~ ffl f11I ~ ~t- :ti: 9 ~ o .: 0 J:. ·; tr. ~ 1'f. tJ: !t:i ~ ti tf.r H ~:r tz:. :to 1.,, -r: rec 
~"Z:~~ Oietraval i &tfHaskell~ roigital Pictures; Representation, Compresslor. 
and StandardsJ (Second Edition. Plenum Press. 1995) ) a 

(0036] 

-.J' -{ j-: M %l .:c. /' ::.J ·- -$t' 7 2 O ti , -$J m -1 0 O i;: J~ I? ~ !« ~ ti. Q -.J' -{ I-'." tt ¥1,2 4 I 3 ;t- t'f ~ 
ft -<t -Q (l -If· -< I-'.' M %! 4 I 3 ti , -=r, fft11 -f~ - 1-' & t.F ~ !~l I:~ ·7 "f' "'i' !j ,:. f-- t: tm ft~ --C , ffi!j till -:f' ul!J t,:: tt~"t'~•~••· ~oo~•~~~~.?;.m••~- ~u~~~-e•-=y~~H~~~~~ 
..... 1:=s nx tt1 ~ & tf ~ fi ~ ffi' ~ ~ f3" .r.s ., 
(0037) 

·!}· -{ J.:' ffl ~ fJ) ?~ f-g, {t ~.t , M P E G -- 4 V i s u a 1 m {~ 1 S O / .I E C 1 4 4 9 6 -··· 20 
2 f fnformation technology - - Coding of audio-visual objects - Part 2: VisualJ 
(~2K&. 200 lil~), xt!:J:f)~i[j:(l)H. 264/Avcni#fr, &_"(jf TU-TWJ~ 

H. 2 6 4 fAdvanced video coding for generic au<l i ovtstial servicesJ ( 2 0 0 4 ~ 
) ~~ to 1.,' t J.~ V'- G ;/1 -c ~-' ~ #f ii; ~ -u) ref m U) iifLit'. ~ ~-i tt ~ t-1:Ht J: ·:> -r ~ Ji.1t '9 -Q C t ;1J~ <! f:! ~1 

(l 

(0038) 

Wtl ;:l ti ' ·::t ? p 7 Q 'Y 7 (I) iWJ ~ ~ 7 J, Jv t.t illi m ' ~ Wt t: 7 7" "'"' !~ ()) ·z ? T:1 / p ';/ -7 ic:. .ts 
tr ~ ,." '7 l· JI,· 1)' ~ ·"J, *j ~ 7 1-- Jl; ~ 3:K' ~-6 ~ ·Y, iltl ti rt .1,f: ffj It' -r· f~ ~- it: i5 :ti. ~ a ;!J-~ tc. , :J, ?R!J As 7 
1-- iv ~ ~ ,..., '/ i'- ,.1.,- o-> ~ tc:: :r. Y i-- r::i e- - r.i: ~1 1t 7° o ·{! _:-1, ;t- trill -<t o <'.: o) 7' P ·l! A ti i.fil -m , ·)y avJ 
~ ffi (7) Mt iH- m ~ m l.,' Q O !f{j ~ (}) T- /IO'{ 1£: ffl ~- \ T tlH!f ,,., '/ 1-- ;!~ ~ {ff 8- {t: -:<r ~ L C: iJ'< -c ~ Q () 30 
(0039J 

·2:· S t: . $ ~ ~ 7 + -\" l;/;J O) 'Z ? o 7 P ·;1 ,7 1J' G O) ·1-; ff!~ fill «- 1~ -Q =f $1 r.f ·¥JJ {t 1:f }'.t ~ fl:J 1t \ T 
, .x. ti !ti Ml ii.: ~i ;1: -~ r.f ·f.} *°: f~ ff.J l..., ·-c -~ fi ~ flfl ~ @: ti ~ ·9 C t. ~Z: J:. -::i -r· ~ ·::t 7 P -;1 o ·y 7 (f) 

~ fi ~ M ¥f1 .1,t ?~ -~-ft ·9· 0 c. t. 1:/; ·r: -~ ,~ " ifil1 i{ t...- ~ 11., (})~fr ~ fit fJf. h~ till 1±1 ~ ft F.E t?i ~ :rt '@ ~m 
ft,-~~~. m+~a~&axY~ce--N~~tttteam~~~77'~~w@~tt~ 
~:@j~,t~;::.tf.f~~-Q,, 
(0040) 

~~XY~-~710&~~~~•mx~~-Y720~G0~~~~hkill~7l l 
- 7 l 3 >1t:' ~ ill ft 7 3 0 l- t , ·?:} 0" {t ~ .fl. t~ 1:U -JJ 1:: ·;; r- .7, }- lJ ~-·· 1\ 7 :1 l ~ 't !& -,r- Q C <::. 
iJ~ ~ ~ {;IQ 

(004 J] 

M C T F / D C V F !rt W~ (/) W ·)ii} ft 
~ ·Y }- 7' t, :J ~- J.,, 7 3 l ~ ffi: -~- {t 7 4 0 l-- t , A 7J V JI., 1· ~- ::i. -- t:' -r ;,f· 4 0 l ....... 4 0 4 

~~~~~~h~~~~~-~¥*74l~~~~~Ct.#~~~o *~V~~"Z: . ~~ 
e:- 7! * 1t ~t:. .ui ·!1' ~ c t. ti~ -I! ~ ~ ,, .ftft 1.., ·r , ·r :1 - Y- ta: • x Y :::J , __ 9'' o-J ;.m- u> ~ ft- ~ H -.) -r: y 
~+~~-~f*-!::~--~~a~t(})&•7~ - b&U~-7~-b~m8~~h~~ 
• ~ fn:l ( e' ::1. - ) ;x_ ii: & -Cf ~ ll-U :!J~ :it cl) iili§ 1J k: .tJ 1, \ t 7\f ~ ft 1ft1 ~ -z: :ft: :&~ t.i: 7 L.., -·- J,. m -8 "h~ 1i1 
~ n~ ~ ti. ~Hl:Ji'lJ f.l'i i~ ~ ~ <> 

(0042) 

40 
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)a" l@ ffl L, t;; 7J' i.:: J;t; e T , f~ i1* ~ ~1. tt ~ 0) e· f 4" '& r.f / .>U.t j~ l~ ~ n t;:: flt¥ lffl t.,, - t- 1: l~ 7 :~ 

~~J:0~-~~~~~~~~~~a 
(004 ::l ] 

l: :l. - '8" ~ 
!%'l 8 tc. if- -1-- ~ -?J t: , I:::' .:l. - fs .&!{ i·:J: ., l ·:J :X it tU ~ 0 'iJ!: ~ Cf> -z ;1,, ::.J· ~ .:r. - i::· ·'f-' ;:,j· 0 7 t.., -

1~ s o ::s 1)' G .g. nx t~· --r ~ (T) 7 1..,, - L.. s o 1 ~ .. ~ rot -:cJ- ~ -:-f o t A ·r: ;v.-, ~ <) 'fs 1, ~ ~ ~ n ,t· , ~: 
.:i - ~ ,~ ~t , ~ ·- >' 5 c.1:H1HR ~ .:n t.::.. tffJ: t.;: e>: :;;. -· 8 o 2 tz:. M .tt~ ·rt -=t> 7 1....- - b. 8 o 1 i.r -&3- 1* 
1f ~ :f- KO: 1<r m ftt "l}°. ,Q ,, ::. 0 ~ r:.. ~ ~ ::t. - s o 2 tt , A 11 -~ ,1,, r ~ ::t. - t".'.' -=r ~- 4 o 1 - 4 o 
4 iJ~ llx Ri ~ n t;; ~ F.J. "(! &;t: 1¥ 1.-f. L, ~ !~' 1 ~ ~ J -JJ /. 7 8 0 0 h: -;t,t it~ l, -C t. J: < , X M: , If:< 1~ 
·;! n. ~ n :;1. -;J t'.' ;'.I..···- :-c. .,rt r;;s v Q c t: tl -e ~ , J: ? -c • & n.x: t-: ::;. --·· u, ri xt <l> J: -5 };:: :z- o) 7 10 

mo.k. Cf r.r ~ ft / m -ii-:Ht i;:: ffl '-', :; n Q ., 
(0044] 

~ ;I,§ 'i?S .• .g- hx t;J; f:t.J fl:1l ti.: ~ ~J < " 
(0045) 

1~x~••~~~~1:::.:l.-~--r~~7v-keo3~•*•&a~-Y~~••~~ 
!l) ~ fr ?! ff#! t,~ .i.!J. x.. f:, .:h ti. ti , ·~ ~ ~ ;:i.. - 8 0 2 £1) "7 t.., - .J.,. 8 0 i 01 0) iilli ~ .z- , "7 v -· J.,. 8 
03~0~~~-Q···~6.g.!J.X1f~C~~~~~~ 
(0046) 

1-.: .:,. ·-· fs f.iJt !-i ···- Wst t.::. :::i Y t'.' .1 ··- 7 ?/ '5> 7 -1 .. _,, 7 .7. r,;: :ts t-, -c .. t~ f< (JJ t:: .:i. - i.:: ? 1, , t m. 1.!:: 20 
lilll ;IJ: v >' -!I' 1) Y Jf' "9 -5 tc. ti; ~;: tie ffl ~ :tl ~ ( Bue h 1 e dt!s ~ r Un s tr u c t u red l um i gr a p i1 Rende r 
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:~-~·ft~)[~ f;:: * ~ tj: ~ ~ -i" ff L m 6 <• Wtl ft~ t<f, Y1 f~l ft:~.:"'.) l.-' T .1.: J?'.n l, re. P O C (1) i1J fJ ~li 't 
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--r n ·f-J- ft x it m ·~· it ~ n ~ "' 7 o ·:., '7 1 4 2 o ~~ , u!J: t11 tff o) $ 1m l:.: ,:; ·r "\· (]) i'ffl rt~ N ~t i,r n~ 
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li'.l i 5 f;: if, ·rt ~ ·3 t~ ~ I l'.'.'.' :;,. = 0 i§ -g- , 7 v - k l O iJ'"- t O i:. :f.1 1,' -c rf ·r.J ft.: ."X tJ: Wl {~- it 
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-;1 °;, ·'I" 1~ iii! 0) 1:: .:i. - (l) ~ i~t 1J ?-- t- ~.: ~ !.ff'l -t ~ t: ~ , P t: .::t - ti , att 1tt1 w im t:' 7 ~f "\' , & tr 
{~3-~s•w~h~x'~+~::i.-~~~~7~(1)-~0)-~~-~:hQo 
[0082] 

@ 1 5 h:: ~ ·<t J:; ? ~: , r e: .:1. -· <1) t~ 15' , -:; L--· - J.,. I 2 n·; t 0 ~.:: *5 ;, ·, ·c ~ ~ {t; x: it 111. ~ ft 
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11~ 0 e: ::i. - fJ\ & rn w, ~ i::. -7 ::J- ·\' .~ m ;., , ~ <J) ,.:: j.f l, , B l-:: _,. - fi m ~ (l) i:~ ::i. - o) ~ ? =r ·\' t.E
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tY.?J 1 o ir. /J' "9. J: ·::i i.: .• B 1:::: :i. - o) ±t ·13· ~ r 1 'ht t o i,.: ~ r.... \ --r. tr f,} ft x t.t m: r; ft. '2:' .rt Q t. 20 
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?.$ ,, P , -/J~ 7* ·~ it x ti W {} 1 t ,~· :h. ~ ~ ~J t i ·e: tt , l i 'lJ~ n-.¥ m.i • !~! ~ 7 ::.;- ·v c:. L -c , ,g. .1N 
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Page 368 of 728



( 16) JP 2007-1S9111 A 2007.6. 21 

(0088) 

G~~?t,*~~~v~+~.:1--~l!.'~~~~ . 8#0V~~~0-~~-7.::f-~0 
A r- , 1M ·f§· ~ ? ,,. -'{, ,, ~ ·;; 7 -r • & v 1'· ~J m. ifil ~ 0 wi ttf! rt,; ~ i%.f -q ft ::1 :;,., ~ -- .z .. :;..,, r & tr -m ~ 
{t ::-i >1 ;f~ - .t, Y f-. {~ !iEi G ti t..:. ~ v) rt IE ~ tin ;{. .=5 t=. o· "I: ~ Jtt¥ -~- Q C t. t.i~ "<: ~ ;.;, " V -7 0 :"f t:l 

'Y -7 m ,ili , ~ ~ , ffi :.f ft Jk r.J :I:. Y }• P ~ -·· m: ~ ff.: t;t ~ ~ -~ ;f't 1';;. i,) i:. }:: ~<'.: fa ~( '2: ~l. 7::. ?., ' " 

{0089] 

e: :l. - 15 nx 
1.81 s ,;:: ·-.) 1~ \ -c J.:. m! L, t.:. ~ -3 i;:: , l.::: :i. - ft $. ti , &Z 7.!'! n ;;,r. 7 s o o o> .g. n.x e: .:2. - a o 2 i.:: 

M~~~7v-L801~, &~©~~*~G•N~h~7~-k803~G~~~~~ 
o ~ ;.z. z: ,~ Q o ~ t·, ~1! ;{. n t,f • 1::::: ::L -·· tt ,i~~t i.t , ;._ -JJ ~ ::p,· * -J:it I& l&t ~ ~1. tc. ~ a -c ,.t ff :t:f. r_. ~ 10 

v, ·i& *-.~ iJ ;I- -'3 tz:. ~ ~ ~.,. ·-· Y O) i:li1 fR ~ tt tr:: ~ t::. iJ: l!.' ;:i. -- ,c J;J r,t; ""$· ~ 7 v - 1~ ~ fs f.i.t ·?- G ·T-· i~ 
~: m 1it -4-- Q " 1 -:> x it r-i ~ u) 7tf t~ o.) t::: :y: ~ o.) 7 1,.-- - 1~ <i) @i ~ f51 & v -::,, - ;...- ;:f.1 o) ~ u) ffe! rr 'ie' 
•~~~~n~t. ft~~~~~.:1-~7v-k~©••ett~&U/X~~-~~~~ 

[0090] 
13' ttJ.. ~ .:2. - 1J' ~ (l) -j» ffi!J 
ti!{J l 6 ,.t: , ~ h ~ 1 9 0 1 ·tW ¥Jl tJ~ r.f ~ ft -... ~ JV .::f- ~ .:1 - l.::: ':I 1-- A t- !J - L-. 7 3 1 (.z:. ~ g: n 

"t' t.,) ~ t ~ ?i:'. , c ::t. - - i:i .6x ·"€: - l.;'. e tr-l V' ·c ¥.f ,ll4 nx v-x" 7 P 7 o ·:, 7 ;f 1:. r,;'. ·f 9 ·:t o -t A i,f:- ~ 

-,t " }'fr 1.§. 0) ·z ? a -;/ o ·;; 7 0) ~ fi ~- tj: , ·if ..-1' f ffl $U -'r :l - ,;.-.· 1 9 l O ~z:. ck -:) -c W ~ {t c n 
,Q ., ~ fr ~ 1 9 o 1 & u ~ r.11 ~ im e:> ? "r "'' 1 s o 2 e m i,,, -c t:: .-:1- ••••• 1s nx 1 g 2 o ~ n· 1,,, , 20 

fs-~7c7"p~~l904~4d~~"~~,~-V~P7C7?1904~ili~~~ 
n~H~v-7p70~71905t~~w1930~,Qc~~~?~~••~?c:to~ 
17 l 9 0 3 -h~ Jf~ bx. "!!: ~l. ~ " 

(0091) 

~17~, m7~-~0~~~X~-~~*~~~~-~~-m~~:1'c~A~~~o 
!!zy iw ~ f!U e' 7 'f · ·l' 2 o 2 o ~ m 1, , -c m ''<' ·7 o 7 o ,y :1 2 o 1 1 ,r. -.) v, -c ~ ~ * :..rr 2 o 1 o 
~ Fi" -3 o tBit c:. L- -c 1~ 13 :f1 ~ iIDJ ~ .,.., ? r- ,1... 2 o 2 l -t- ffl ?.- ) vr , !l# fIB ·J"?it"\l ~ r-fl l- , 1:· f;g 1 0) m: 
~ 1t :l X l- c o s t 1 2 0 3 1 ~ ;)( ~ ~ 2 0 :~ 0 " Z: 0) ·f P ~ :.:<. t;: tMl ~ "9' Q .:r• ?!{!j ·E --- F tj: 
rn I -C, 0 ~ o 30 
[0092) 

~ ftll :ti PJt e' 7 'r °'' 2 O 4 l ;,K ffl !;' ~c ~}% -~ -7 n 7 t:t •:; 7 t .. : v:;) v' -c tJ?. :&~ #£ ttI 2 O 4 o :r. fi '5 
"~*t Lt1\1'Gn-Qt!!~-"'7 l--A· 2 0 4 2 ~Jlli.,) ·r, ;{gtl:FPi~J;a;-Jtit,)TWi 2 ~r.f8-ft:::i 
A f' CO st. 2 2 0 5 l '23K~6 2 0 5 Oc, ,:.0-):1't::1 ·e .A.i.:im.ifilv9-t;,-j,iro]-t;·-i-:·~m2 ·r, 
~ "9. <• 

(0093) 
~ rm t~ ~ ~ 1;r r -'(> 2 o 4 1 i,z.:. l! ·::s ~ .m v ? t:i -:: r::i ·1 ? i.:: -::., i,, -r ~ fr ~ m ,iI 2 o 6 o ~ h 

-:i " lW Ji.: L, tc !ffe! fi ~ i.:: :m ·:5 t· , ·r ~- .;l. - ,g. .fix. iJ: rr ·;, " ~ fi· '<~ t~ ¥11 2 o 6 1 7.'?l u t:s .1£ t: ::.i. - 2 
o 6 2 1<t: .m \,, ·r , e- .;l. --- r) @. y, tt¥J 7<i: m i., , z: m 3 o) r(f ~ ft :-:.1 A f, c o s t :~ 2 o 1 1 >'.r * <fb 
,Q 2 0 7 0 () L. 0) -:f t:J .;~ .A fZ:. rm i& v,t ~ I' tl¥1 t· - r /.j: m ~1 "?: ib 1i3 ,. 
(0094] 

ffl V ? P 7 t."l '/' ? 0) ~ t~ ffij ~ 2 0 8 2 ~ ffl v' -( , ~( ~, l• '7 ·y ilftl -~ ffl It" v( m 4 0) r;f ~ {t: :J 

X I- C O s t 4 2 0 8 l ~ ;J< &'_) ~ 2 0 8 0 " C 0) -;t l:l t .::i:.. ,.::. tl,6 i2 ·9 ~ 7 mJ ~- - P' ta: m 4 ''(:' 

&.) ~ 0 

{0095] 

c o s t 1 , c o s t 2 , c o s t i & r.f c o s t ~ 0 * (J) m ,.J, :::i .A 1- i,f:- 3jt rh 2 o 9 o 
, ~ •··· }: m 3 , rn 2 , m :-1 & rJ m ,: (1) '? 'ts list ,J, :J ;;z ], e +.t '9 G ·E - r ~ , ~. ·z -7 a 7 w "I 

~' 2 0 i l Cl)®f;l-:p?l{IJ"'c- 1-:' 2 0 9 1 t G·ri~:l'R<t'~o 
(0096) 

40 

Page 369 of 728



( 17) JP 2007-1591 11 A 2007.6.21 

~ ::t ·- ~ -~ ·c ··- r 2 o g 1 .t, m it\ --c , ft nx: ~- ;:J. - 11) ~ .fi· ~ 1U %1 & rJ Ji: fft .... , ".7 t-- ,1,, 1£- • 1 
~x~••0~~~~~-~¥~0m~~7~-b~G•~~~c~#~~~D•fi~M 
~~. •m~tt~~DtA~~~t .. ft~~~,~s•~~h~•••0•fi~~~~L 
<t> J: < , x i·:J: , -~ 7 o 7 o "l ? v ·y ;J- Y f/ fJ' G 1ff AE.: 15 :tt ~ '? ? o 7 o ·;; ? ftj: O) ~ fi '?~- ·t: 0 
? ·c 'E.. J: P o 

[0097] 

C©~~0~~~- XY:J-~~f:J-~~~~-ff~M-&rJRfilM.~7'7t~~ 
ti~ --C:' ® ~ f,j ~) , ~ fT ~ fi\1 .&. {j ~ fu_ ~ '7 }, Jt, f.J~ °i::: 'Y f- ;.7-. }- 1) - 1,. r{~ t,: !Z, ~ fJ: it) t:::. <"b, #} .II~ $11 
f.f 1J, ~ < 7J; ,Q C C <: ~ ~ 0 .::r. ~.,, :J ·-·~ ~ ta: ' 7 :.:1 .•••• ::I.' f.jS I :;..1 ::J - .y l: fr': < ftsJ (; 1~ fi' ~ & '(j ~ 

.fli. ,Mg IE :t p ·t! A '.r flt! m g ' ~ mi t) ' s:: t1 ~ i:1i ~ ·t ~ C t. t/ ·r: ~ -Q O t.,J t:::. iJ' "'.") t .. * ;~ fl)} 0.) i::. 10 

~--0ITT8~~. -V~O~PY~t.~-V~C/O~~t~m~.::r.Y~-~~~~t 
t~i%1t c!. n ~., 
(0098) 
c~~-~0~4~ffi-~~~~M-IY~-.Y720~~?tN~~~h~u ~~~ 

m ¥ii 1.1 , e· ;;.. ---·· ?? w. .:r:: - }: & rJ ,~ ¥.@ ~ .1 - < m. f& "i1J ) 1£- ~ v fm- ~ ~ ·tr ts o ·it .,,!' r: #/ *! 1·:J: , 

:r:. -Y :J -- :st ~;:: .r- -;; t t: ::.i.. - -ts .!£ t.::: ~ m ~ n ,Q 1~ fr ~ & rJ ~ frr t. , -r- :J ----· :$!' &.:: .t: -:::, t 1w n.: if 
n~-~0~©-~~~Afi!&O.ffiM~fflffl~30C~~~~~o 
(0099) 

~ l 8 M: , ~ fi ~ ffi *1 f.i'> ·r' ~ - ~ t<'.. :ts t,' T m ~ x. let ff€ iflli ~ tl , ?~J f:5· {t -Z ;l,; 1- ~ .:t - E' ·Y 

r- .7- l- 1) - L, -c- fr~ ,i ~ .tt t,,;: It" l:: ~ u), 1!. :;;. -- 'ft f/x. .:£· - !-t ~ f.H it' tt v 7 o :J' n ':J ? t1) 1~ 1% fr: 20 
7' P ·l7. A ~ ;if- "9 o ~ fr ~ 2 ! 0 l lit '.f'f!. f~i ·W$ !Kt e' ? 'r ·v 2 1 0 2 i), ij fft ~1: 2 l l O ts t't ~ ,, 
:x i.:. , :m ~ ~ :ti k. ~ Fi' ~ & tf ~e. rttJ ~ ~ ~ -:, + -v ~ m tt , --c ~ .:t - .g- n.2 2 1 2 o .z' n ~, , ft ii~ 
V 7 L"1 / p 'Y 7 2 1 2 l 1-t: ~t.: ii\l -g- ~ 0 'jff. m fix. "Z 7 0 / p 'Y 7 2 l O 3 n .. , ·f.!; nx. ~.z ? p 7 1:1 

,y 7 t m: {% ft ~ n r.: ~ ~ ·z ? P -;r o ·:1 -7 2 1 o 4 t. 0 tm w. 2 1 3 o t.: J: -_:> -c J;; 1tx. ~ tl ~ ,, 
[0100) 

'!~H.U ·3'::,, ~ J_,. 7 ., ·t .::Z 

t,Y:. * o) t: f' :-t \'fl c1) 7 t., - 1,.. ,.:: t& L , ;/ ~ 1~ 7" ? -1z _:" t.f:' m fJt -~ ~ tt ~ i,.: , 1 7 1.,, - 1,. t L 
·z: ~ ~lJ ~ tt Q -1 Y l-- 7 7 t-, - .!.,. 'h~ ill'.i 1#" , t: .,,..,.. :;t ~ ·f* f.: PJI ~ ~ [Q 1., ' ·c Fl2 till ~ t.t ;,s " C h t:. J: 
I) , .::p ::1 - -$'.' i-.i , ffi' ~".:} fl:: V - ;J" Y .7. r.f:l &) {l ;~ © 7 L.,, -· 1,. tc. -Y ,:l -r! .:;t, '9- -~ C C:. T.J~ ri] fm ~( jJ::- ~ 

fJ~ , H-: fl:ii '9JJ ~~ ~~ {Ix F V ~ " 
{01 0 1] 

;-;$: # HA (J) -q Jv 'r I::.' ::r. -· lir -~ {t .& r} ~1 ·\?} {t V A 7 L. <J') t.: &'.> {;:: , * !l,f~ ~ 'ID qi i;: ~i) 1.,, t f V 7 
l.,, -- b J c: Uft ~ ~ tt iJ: ~ -{ :-f <J) 7 1.,, - k it' :ffi!f~ L , ·7 :/ ·~ b 'Y ? -tz: .7. & t.r F.f. ~ Wl * 0 rt1 .l: 
7£" i:if (re i..: -~ ~ " V 7 v - L, tJ: • ttzy lffl ·'f, itttl .i~ ffi t,' ·if ir. ?ff= Ii.} ft ~ n o t. t,. \ -j ~ 1* ·r: l 7 v - k 
~ fFiJ ¥.n 'r-' ts G " L. i:;• L , V 7 L.,, - L .. it , ft!! (/) -J:J _){ 5 P' :; 0) .:Y, if~l X La: i5' f.ix E' ·r ~- 1J' & ()) -"j';, ilttl 
{~ i'.iJ muc: T ~ " ~ f* !.'t'.! ~;:: it , v 7 v -- 1~ 1·:J: , ~ mi ~ .!l~ ·t:' ? "!- "'' ><- iJ: 11r nx: t~ ~ e' 7 "f- "' t.P ,; 
:r,, nFJ t:. n ~ J£ !:I-a t: ·:1 i-- :" t- 1) -- b '-fl c0 7 1.,, -- 1,. -z: s ;,s ,, r 7 t,, - b 0 ft o lJ ;: v 7 i.,, -- 1,. 
~ e: . .._, 1--- x. r- 1; - 1,. ic. .~ WJ tt:1 ,c. tifi ;.. -t· ;,s i:: i:: t:: ~ -.) -c , * Ji'!: ~ -r: ti , r -:..r 1,..- - 1, 7: AJ im -z: 
~ ;;;, J: 5 ,c1: u~ rm 7 -Y jt L. r -> ~ A ·'a: lfil i!t 1.., '? '? , m ·~ ft ~1 ~ 4- ;t; ct> ~ o L t:::. ii -;i -c , v 7 

30 

V -·- L, ii !itHI.I! .~ fill 7 L,., - L, ~ -~ m l.., la:: !, \ 0 ~ 1 9 tct ' ® m 0) e· ;J.. - ti.: :r-1 -.,- ,Q l 7 V - .1.,. 0.) 40 

~ffi, &a~q~1900K~0~~-~t::~-~MToV7v-L.0~ffl'Z'~~o~5 
K. ~ T ~~Ff t~ Jvt ~ tJ.J} 15' , V 7 L-,, - L~ tt , ~ -c (/) t:: .:1 - tc -.:> 1.,' T. liij lJ# f.JJ t;: it ~ l~ fJ: t, , ;:-_ .!:: i: 
WI -~ ·;! :tt t::.. v' " Hf ~ 7 J...-· - 1:, (!) t... , -~" Zt iJ, K V 7 ·v - k ;z- ~J iJ ~ -c ~ C .!:: "/J~ ~ ~: ~ " ~ Cf) j:,I} 

is , V 7 t.,. •... L, t! .. it t~i ·t::: .:.i. - O) {ff f.ft{ ·7 t,, - L. 7J' & -y mu ~ n ~ i:'.. c k: tJ; G " 
(Oi02] 

H . 2 6 4 / A V C t: ~r' :t fr} l't {t t¥I. ~ ·c: ,t , 7 a ·- ;( ¥ G O P ~ 1Zf 9° ~ M P E G .... 2 <l) 

i 7 t.,, - L. fr. flt t::.. i D R 7 1,, - J,;,. -fJt , ~ t 0) ~ tt{t t:: '7 ·r --\? fJ~ -r ~ - Y i::. 7 1- '\" 1, •y 7 1' -/J' 
0-;M!~~:tl.Gi.:t.~fj~~~~:) cnh::J:.I), I DR7v-L.1.t)fll1~7v-.t~i;:1: , I DR7 

Page 370 of 728



( 18) JP 2007-159111 A 2007.6.21 

* µJ.j ~ 1* l'.F tt'.. /I2 iJl -<t ~ ~ Iv :f- l::: .:l. - 7-: :::i - .Y '1:' ti: , V 7 v - 1'4 7J~ f}ij ~ ~r. , -¥. -C V) Htt rill~ 
lffi ·e> '7 '1- -'t' « ·r' ::1 - 'Ji' I:?. 7 7 -r- ; , ''I 7 7 fJ, f, j/1lJ ~f< "'.<j" 9 C l:. ii ~(! ~ ~ ;:: t,: .z- ii~ ~ T ~ <· L, fJ, 
L, , 3'E !ifi i,J- ¥,{{ t'.' 7 :f· -~, ti T :.1 -· ~-i· !::'.:° ~ ~;- -\• 1 , 'Y 7 7 h:: 1l l, "C :t') < C. t, t;~ -c ~~ :5 " i:. tU( <t 
1J , Pri l.j (I) !::: .1 ~-·· ti.: .to &t ~ V 7 j,., - L (J) rifi (I) 7 L-·· - b. ~i , ft.{! - !:: .1 -·· K ta H ~ V 7 L-· - b. 
(J) 1i: (I) 7 !..-·· ···- .l:,, Cl) lt!j rJi I' ifH },i~ fr ? t: ~ lC fl I,."' ~ i: t iJ~ -C ~ 7J:: l,' 0 

(01041 
-~ JL, :f- l::: :i - !::: .:y-t :::t- rt, (}) 1 '":".) Cl) ~ :i.E 0) 7 !,..- - J.,, ,z:: ·p 7 ;,1 .7-. ·t' ~ t.:. ~ t~ ti , ·f: (J) P-.' .:l'.. - (J) 

v 7 L-· ..... .i. 7<f: ~ ·1l" ijH9 ft t., ~ u· tlt<r ~ t.; tJ: 1., ... " J: ,,:ft v'.:) J.: -3 t: , c :n LJ: , ml mJ # .!!@ ~ 17 'f ·v 
~~m~~~~~<. ~M•me'17~~x~~d••~7r~~;0~•~~~~~~~ 
C. tfi<.·z:~~.:. 
(010£5] 
mmt::~-~v7~-L...z-W~k~~•- ~©t::3-~~•07v-L~•~~~~D 

~nf,~~•(1)7~-L~, m~i:::~-~·00•M~7~~~M~-r.~•~#~~w~~ 
m-~ tt fJ~ il1fi i,, t:::. ;r!:> , ,::: tt s cl) ili i?J t:: :;. ···- tr.: :ts tr <b ~ mt e' ·7 "f' "' ,t. ff! i;- it "9" .:r;:1 " 

( 0 l O 6 J. 

$ffM~~-~~•0mg0~~~t~~Lt~~#, $ff~0M~&d•~~~Rk 
~ ff!! (l) ~ u.~ & <.i ~ IE :>c fr '? L. t i/; ·r: ~ ~ ,:: >.:. 13~ Jfil 1w. 'i! .:n. ~ <- L- t::.. -/:)\ ·::-> T ... ?~ N <J) t~ Wt= Mi 31<. 
(l)~RO)ffl~~' *R~(l)·(l)-~&u•~~A~~(l)~1~~*&u•~~~~t•• 
-9,EC: t·t'~ -~" 

10 

r•~0•~~m~l w 

0 

(0107) 

[~!)7~~~~-~~*~~~~~~k~©~•&•(l)V~~k(l)7C~~~~~~ 

[~3]~*~-0~x-7~ ~~~M~ot~0)7P-B1:~~u 
(~4l *RM©1?0•a0MB~~~MCTF /DCVF~-07n~~®~~~a 
(® 5] 4:ftflij(l) 1 ~.:>o)~!JiiiO)Jtf-i!U<:: a~ -5, MC T F /DC VF :$-)'M{l(J)fif:w,£:-; L--~-J.,.J.k 
a••7~-L.0, ~OO&U~~0)009tGt(J)7c~~~~~~a 
[~6]*ff~(l)l?(J) •• O)~-~~~. ·-~~--7~-k~60~-7~-b(l) ~ 

;;fo ?i\lJ il). 7 D '/ 17 vEI ~e:- .~ ~ 0 

[ ~l 7 ) $ fit aJ.i (J) l ~:.1 rJ) ~ tM d) M ~ / . .::_ J: G • "'<' 7 n -;t n ·;.t 7 ~ .~.; {!~ M C T F /.. D C V f 1} 
M ~ m 1.," <5 ·z ,t; + e: :i. ··-· rr ~ it :/ A ·r L (,t) 7 i:1 '/ "7 ~ 1: ~ 6 0 

[~8]*~~01~0••0m•~~~~?*~~©aMra~~G o 
[~9l~*Hm0•~~~+~WJfil07c~~~'1:'~Zo 
[R10l*ft~0l?(J)-·(l)~-~~~v~+~~-•oo~7~~ff~(l)7C7~~ 

t l.gj 1 1 J * ~ ttjj o) 1 ·? a) ;~ ,~ Cf) m ~ t;.: J: Q , m JJ¥ t'.' 7 '!- .,. ) ~ -:1 --;; Y t.::. $.) it ~ -z ,i., 1- ~ ::1. 

--~~?~-'1'07c7~~t~~a 
r !21 1 2 l ~ ~ ~. v 1i., :1· t: ~ - i~ !m ~ ~1 :;.. ->r- o) 1w * f.f· &J ~) m ~ ft ~ if~ ~ .1::t ,~ t' Q ,:;- 5 -:l -c 40 

C ~ 1 3 l * ~ fl.J;J ® i ~..J rJ) ~ hig u) ff?, tm ~z:. J: ),;J , ·z ,i, 'r ~ :1 - ~ ru t::' 7 =r -'I' 1J ;~ t-- ~-:t t- -· :,; 
~~n"9"~~~-~-~()')ffi~tl07c7~~t~~a 
[Bl 4]~~--~~+~~G(l)~-~~fflt'~~~~~~3-R~kV~~b.0k~ 
~~-~-0-~~~+~=~(l)~-Z,~~o 
c !g] , s J * ~ Hfl 0 1 ? (I) ~ fi.fi (}'J ~ r~ i.: J: ~ , ·z 1v -r 1::: .:i. - • rra ~ ? 7· ·t- n, t, o) T m,J ~ {se 
ffl~~v~~1:::2-R~~&aW~~v~~b(l)~~0••t'.'7~~-~(l)~~~~o 
[&I l 6) :$:1lfl,~(I) 1-:->(/)~Af§o)m~i..:,.t.~ , +)',( }:~¥fl.t t.,·c~sH.:~~-t~ttir-£StL~ 
~ fl' 1!: -w tfi t.£:- m " , r.:. .:p ::1 -·- .;;.· ~;.: :}s o· ~ ~ i - P.I fix (l) 7 1:1 ·:; ? !8l 7: 0 ~ "' 

Page 371 of 728



( 19) JP 2007-159111 A 2007.6.21 

:"f O •:; 7 ~ -c, 0 {;J C, 

r r~ 1 8 J * ~ ~tJ co 1 ·::) 0 ~ ~ cf) ~ ~ K J:: {;) , ~f' ::1 - ~ i: <t -:-; -c :m Ii: ~ .t1 ~ ~ rr ~ ·ti?Htl ~ 
.ITT ~, t.:. .;F :::1 ·- 'Y' tc:. ~() O· ~ l::: .:i. ·- 0 ,rffe. (J) 7 o y 7 W?1 "C! &S ~" 
r [81 1 9 J * ~ a,11 rYJ 1 -:) o) ~ h1!! (.1) JB ,~ v..: J;: -=5 ... v 7 1,., - 1,. ~ m ~, -c -r :.1 -- 1qz: :f,H:r ;.$ ~ rin 
~~~b7~t~~-~~~V~~~i-~f*~7P~~~~~~o 

~ t 
.•., ,f : r ~ ... : { i :N : ~ ~ 
1H ii! tI I 
~.?. 1. r I ~; I 
.. , t~: '"': 

~i ~~ r,?!, 
CJ 

; . ...~ 
~-' ~ ~ 

.~ 

:(_,:_:_:_~ r-t''I -!]:_,,) . ~ -~·-t:l ' 
_ ... -- -- .......... --.~- ·-........... .. ,-::·."""') 

\ h ••• . ~" 

t ~ ;). ~ 

I \ ........... i 1 i . . . r ...... :.f l 
i ! f""'"1 i ..-,i f'"'"1 1 I 
! ~! i ~,. ~ ,. .. ~f !~i ! i .. ~., ~ 

:.~ .,._ 

~: 
N! 
' : 

~ ~ i .... :-i i -'"1~ . ~ t ! Ii 
l..~'.,,,,,_· 

Ir~ , I i _JJ : I ~ ~ L< ~l f 1
1
1 

i I i ~ ! i i ~ : 1 i 

L... ·:r· ... i .............. ~-:-1+:~· ........... -~r~-----J -- ~~r1 
i"·t . v..,.. Qi 

1: s sl ~ ,.... ~-~ I ,Ht : ~ 
. t I i ! 1..f 

'-• '·1 ; 
! ' ! 
! i l 

Page 372 of 728



( ffi;l 5 ) 

@;'. 
"'· 
l 

·, __ ] 

I 
' 

1 
~ 

~ 
l 
! 

~ .,.. 

, .. 
\.~ 
' \ -~ \' 

~$ .. . 

I 
! ...................................................................................................... .. ............................................ ~ ............. "' ............ ~ ~ 

\ e ........ ""' 

(20) JP 2007- 159111 A 2007.6.21 

[l816) 

.......... .. ·· ······ 

•,. 

Page 373 of 728



( ~ 7 J 

"' ;:: 
"'; 

! 

-; .... 
;,,, ... 
~ ::::; 
:J i:.' "-.:i,,,... 
1' ~ :,.,. :f..: 
~ ~ :"• ... , 
~ :.) 

7 ~ 

....... , .......................... : 

~ 
l 

..) 

(21) 

( i2! 8] 

~ 

\ 
rC'i-~ 
·~ t:;:;;.V 

JP 2D07-159111 A 2007.6.21 

··~ 
~ ... ---f 
"" ; __ ,... .. ··········.;; .. · ............. _<~l 

.:... Ir. 

.. , ... 
... . .... ..-······ 

...... ........ · 

( ~ j O) 

..... ----1,, ., ,_~I ..... l, . t ~ ·" 
~ : ~ t $ ;., 

Page 374 of 728



(181! l) 

-~. 

r§ 
~ 

' ->·~ 
~ 
' l 
I 

' > ....... 

•i 
~ 

: ~ i' ... · 

! i 

{22) 

2 ] 

1 ~ : ..... 1 
......... J 
: ~ 

L.h.J 

JP 2007-159111 A 2007. 6.21 

[j 
···-- ··· ... . ~ ... , ; ... 

l 
! 

:~ j ..... ~ \ ; 
\ .. i;_ "··; 

i ' \ 
1 ,/ 
1.. ...... ..... -• •• , l 

V 

;.£' 1 .. ~ .. 
~,· ~ .. ,t 

Ii' i ,,, 
i ~r j .... :· 
i ! .. . ,~,· ..... 

! ...... ·:~ .. :.:·:~ .... . 

Page 375 of 728



( ~ l 5) 
0 

"' ..; -- _... !.::) .t - - _,.. -- .r 
: •• .. ••• '" ••• ••" •••~ ..... , , ,. ,. ,, ,. ,,F _,,, ,. ,, , ., .. ,,,., ,,_,, ... ,0, 0,,00,•• •• <o"'''•••"• •• ' •• " "'' 'UO 

.......... , ........ :,. 
I t , » J; \. 
1 ............. :, ..•. r·-i , .... , ( .... , r? ;---; : 

i.:::.·.·_·_·,l,.: L..J '.,,/ .. ".·~,, ; .... , , .... , '.:_r.·, · '4.: .. _~ .. ·_:,.:,: '.:,·_ 

.~ .····. !, .... :.'.:'_J,... -'' ~ ' l::J i..~i ,. ,:·. 
w : ..... ~ - [_:,,·,:,:_:,~: ~ 1 J ~ :r.::.~ : t.:: : 

' ... :\·,·.:.: .. ·.'.' .. : ' . l : : ~ .. ::, l] : .. ~·j t~~J r.? [:~l l 
....... . . . . . . . . . .. .. .. .. .. . . . ... ... . ... . . ... .. . .. ... . .. .. ... . .. .. .. . ... ... . . . . . . 1·--· 

:: .. . . ,. .. ..................... . 
i: ~-.,,.....~ : ...... "' ~ "' . . : ' 
l i //J'' ~----;:.~.,..-~ ~ ~....... ~ ,:;,! c:,.- ;. '. i .;• 

&: H / / , .. -\ \ " t ; ~ ' l 
i,:,;1:l 1 I \ \) \J. ,1 

H ~ j' I /\ ~ 1 ' I 
11 ! .... ~~ .J.,,..." ./ l : \; ;) 
1: • /' ~-k ~~.,., et: ..._"s I ' l · 
: : \,,/ \ - ~ " , /• N<? z:: ~" i,,1 •, .x· r. ;; ~l · - .-- - ---1:f \ \ ;' / l : , ; j 
,:, \ \ '/ i'';:; : , 
:: '- I I,• :, ~ ! : 
. . 's\ ' I y' - ( / l \ ·-~ /-\. ./At"....... ,.J' . 
• • · - \ f",>\' - f"'\ r.o ,,.,;' ~ : 1 ... -:, l ~ .-.. .. -...:..__..A : \ - : : 

: ' ~ ... ..... .. ... _ . .. .. .. .... .. _ ... .... . . ..... .... .. • •• • .. .. . . .. v":. .. . . .. .... .. . .... .. ... . 

[ !;2j 1 7 ) 

"· 

! 
1 

'.J ,. 

~ .:~:···---L ~ ~-

/ *· .:t. .. ~. ~ 
:;:. ~-.· :: ·~, ... ; 
1f~ ttw.:~ 

': 

~ 

I \ ~ l 
, .; ~ !,. ~ 

-~ 
~ 

~;i '*: 
~~ : -~:, ~ 
i{~ 

'*~ 

~ ·~ ~ ~-=~ ~~ : ; i' ~ .......................... ., 
~ ~i 'u f ........... ~ . 

(23) JP 2007-159111 A 2007.6.21 

(Mi 1 6] 

Page 376 of 728



( 24) JP 2007-159111 A 2007.6.21 

Page 377 of 728



(7 4) f-\:JmJ.. 100094695 
#FJl:t.: ~,1< ~-l:; 

(74){'\;:f!!A 100111648 

f-t-flflJ: m.}1t M 
(72H!l1,f:J~ -;...7 .:1 Y • v :-;.., 

(25) J P 2007-159111 A 2007.6 . 21 

1";,t1Jn~t~1- "?-ttr.::r.--·-t·;1·.1m .. 7,f::,.,,::..,-, 7;:,i·iJ-·::zi-iJ-t-- 150, 1'1~-1--;,t 
:.-,,}-- 4 0 '.3 

(72)~~~1[[ .:r:.2, ::./ • "-t-7,( .::: .. :7 ":/ 
7 -;I. 1J :;tJ '8-~@l ... "'Z"'t".t" .:1. -·I.:! ·y ·Y#k 7 ~t Jl.,-tf J,., 7 :t -~· 7 ;t.. • t:.:l-· r-' l O 3, -r :'/ 1 '\- 6 
0 1 

(72)~~~ )""L.;7+J::,,5i'- • ~-'J.,..":/.A. 
~-1'-Yi!E=Htl.~f!J~, 3 167 5 :t1J1·;,·7··71v7, -;,...-1 t-o·;,t:'/t1Y7' 1 8 

(72) ~1-tf.J;/!f '"}" Y:J :::.--- • 'l;l i. 1' o 
T )( 1J n s .??W;k ";>'-lj· ':f- .:i . ... ~-t! ·;, ·:.1 m, 7 - 1.J ::,., 1- ::,., • r.;, ::{-- 1 ..... ::,., • ;q.. 1J - 1-- 1 :-1 3 , :1.::. ·';I 

t- 2 
(72)~fj)Ji!fi rv( 7 7 Y • .:::Z :'/ 

7;;. ,; iJ'fr~~r~:1- -:t+J--r .:i.--t ·y ·.:;ftt, 1.-::1..,,-7 .,r;o, ?.1J--i7,f-Y • r':"7~(7 2 

F ·.$l'-··'1 .. ,(t~:.Jff) 5C059 KK37 ~AOO MA0-1 IM05 MAM MA24 MJH4 l!Cll MC38 ME01 
NN2l PP05 PP06 PP07 PPl3 RCll TA21 TCOO TC02 TC12 
TD02 TDOO 1016 U1\0;;) UA05 UA17 UA33 

Page 378 of 728



{26} JP 2007-159111 A 2007. 6.21 

( 91- ~ Rs flJH~ll ill J 

Title of the Invention 

Method and Syste1n for 1vianaging Multiview Videos 

Field of the Invention 

This invention relates generaUy to encoding and decoding multiview 
videos. and more particularly to managing reference pictures while encoding 
and decoding multiview videos. 

Background of the Invention 

Multiview video encoding and decoding is essential for applications 
such as three dimensional television (3DTV), free viewpoint television (FTV), 
and multi-camera surveillance. Multiview video encoding and decoding is 
also known as dynamic light field compression. 

Figure l shows a prior art 'simulcast' system J 00 for multiview video 
encoding. Cruneras 1-4 acquire sequences of frames or videos IO 1-104 of a 
scene 5. Each camera has a different view of the scene. Each video is encoded 
111 -114 independently to corresponding encoded videos 121 -124. That 
system uses conventional 2D video encoding techniques. Therefore, that 
system does not coffe1ate between the different videos acquired by the 
cameras from the different vievvpoints while predicting frames of the encoded 
video. Independent encoding decreases compression efficiency, and thus 
network bandwidth and storage are increased. 

Figure 2 shows a prior art disparity compensated prediction system 
200 that does use inter-view correlations. Videos 201-204 are encoded 211-
214 to encoded videos 231-234. The videos 201 and 204 are encoded 
independently usmg a standard video encoder such as Iv1PEG-2 or H.264, also 
known as :J\1PEG-4 Prut 10. These independently encoded videos are 
<reference' videos. The remaining videos 202 and 203 are encoded using 
temporal prediction and inter-view predictions based on reconst111cted 
reference videos 251 and 252 obtained from decoders 22 land 222 . Typically, 
the prediction is determined adaptively on a per block basis, S.C. Chan et al., 
~'The data compression of simplified dynamic light fields,'' Proc. IEEE Int 
Acoustics, Speech, and Signal Processing Conf., Ap.ril, 2003. 
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Figure 3 shows prior art 'lifting-based' wavelet decon1position, see W. 
Sweldens, "The data compression of simplified dynamic light fields/' J. Appl. 
Comp. Harm. Anal., vol. 3, no. 2, pp. 186-200, 1996. Wavelet decomposition 
is an effective technique for static light field compression. 1nput samples 301 
are split 310 into odd samples 302 and even samples 303. The odd samples 
are predicted 320 from the even samples. A prediction error fbnns high band 
samples 304. The high band samples are used to update 330 the even srunples 
and to form low band samples 305. That decomposition is invertible so that 
linear or non-linear operations can be incorporated into the prediction and 
update steps. 

The lifting scheme enables a motion-compensated temporal transform, 
i.e., motion compensated temporal filtering (MCTF) which, for videos, 
essentially filters along a temporal motion trajectory. A review of MCTF for 
video coding is described by Ohm et al., "Interframe wavelet coding - motion 
picture representation for universal scalability/' Signal Processing: Image 
Communication, vol. 19, no. 9, pp. 877-908, October 2004. 'Jbe lifting 
scheme can be based on any wavelet kemeJ such as Harr or 5/3 Daubechies, 
and any motion model such as block-based translation or affine global motion, 
without affecting the reconstruction. 

For encoding, the MCTF decomposes the video into high band frames 
and low band frames. Then, the frames are subjected to spatial transforms to 
reduce any remaining spatial correlations. The transformed low and high band 
frames, along with associated motion inf onnation, are entropy encoded to 
form an encoded bitstream. MCTF can be implemented using the lifting 
scheme shown in Figure 3 with the temporally adjacent videos as input. In 
addition, MCTF can be applied recursively to the output low band frames. 

MCTF-based videos have a compression efficiency comparable to that 
of video compression standards such as H.264/AVC. In addition, the videos 
have inherent temporal scalability. However, that method cannot be used for 
directly encoding multiview videos in which there is a correlation between 
videos acquired from multiple views because there is no efficient method for 
predicting views that accounts for correlation in time. 

The lifting scheme has also been used to encode static light fields, i.e., 
single multiview images. Rather than performing a motion-compensated 
temporal filtering, the encoder performs a disparity compensated inter-view 
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filtering (DCVF) across the static views in the spatial domain> see Chang et 
al.> "Inter-view wavelet compression of light fields with disparity 
compensated lifting," SPIE Conf on Visual Communications and Image 
Processing, 2003. For encoding, DCVF decomposes the static light field into 
high and low band images, wmch are then subject to spatial transforms to 
reduce any remaining spatial correlations. The transformed images, along 
with the associated disparity information, are entropy en.coded to form the 
encoded bitstream. DCVF is typically implemented using the lifting-based 
wavelet transform scheme as shown in Figure 3 with the images acquired 
from spatially adjacent camera views as input. In addition, DCVF can be 
applied recursively to the output low band images. DCVF-based static light 
field compression provides a better compression efficiency than 
independently coding the multiple frames. However, that method also cannot 
encode multiview videos in which both temporal correlation and spatial 
correlation between views are used because there is no efficient method for 
predicting views that account for correlation in time. 

Summary of the Invention 

A method and system to decompose multiview videos acquired of a 
scene by multiple cameras is presented. 

Each multi view video includes a sequence of fnnnes, and each camera 
provides a different view of the scene. 

A prediction mode is selected from a temporal, spatial, view synthesis, 
and intra-prediction mode. 

The multiview videos are then decomposed into low band frames, high 
band frames, and side information according to the selected prediction mode. 

A novel video reflecting a synthetic view of the scene can also be 
generated from one or more of the multi view videos. 

More particularly, one embodiment of the invention provides a system 
and method for managing mul.tiview videos. A reference picture list is 
maintained for each current frame of multiple multiview videos. The 
reference picture list indexes temporal reference pictures, spatial reference 
pictures and synthesized reference pictures of the multiview videos. Then, 

Page 381 of 728



(29) JP 2007-159111 A 2007 . 6.21 

each current frame of the multi view videos is predicted according to reference 
pictures indexed by the associated reference picture list during encoding and 
decoding. 

Detailed Description of the Preferred Embodiment 

One embodiment of our invention provides a joint temporal/inter-view 
processing method for encoding and decoding frames of multiview videos. 
Multiview videos are videos that are acquired of a scene by multiple cameras 
having different poses. We define a pose camera as both its 3D (x, y, z) 
position, and its 30 (B, p, rp) orientation. Each pose corresponds to a 'view' of 
the scene. 

The method uses temporal correlation between frames within each 
video acquired for a particular camera pose, as well as spatial correlation 
between synchronized frames in videos acquired from multiple camera views. 
In addition, 'synthetic' frames can be correlated, as desc1ibed below. 

In one embodiment, the temporal correlation uses motion compensated 
temporal filtering (MCTF), while the spatial con-elation uses disparity 
compensated inter-view filtering (DCVF). 

In another embodiment of the invention, spatial correlation uses 
prediction of one view from synthesized frames that are generated from 
'neighboring' frrunes. Neighboring frames are tempora11y or spatially 
adjacent frames, for example, frames before or after a current frame in the 
temporal domain, or one or more frames acquired at the same instant in time 
but from cameras having different. poses or views of the scene. 

Each frame of each video includes macro blocks of pixels. Therefore, 
the method of multiview video encoding and decoding according to one 
embodiment of the invention is macroblock adaptive. The encoding and 
decoding of a current macroblock in a cw-rent frame is performed using 
several possible prediction modes, including various forms of temporal, 
spatial, view synthesis, and intra prediction. To determine the best prediction 
mode on a macroblock basis, one embodiment of the invention provides a 
method for selecting a prediction mode. The method can be used for any 
number of camera arrangements. 
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In order to maintain compatibility with existing single-view encoding 
and decoding systems, a method for managing a reference picture list is 
described. Specifically, we describe a method of inserting and removing 
reference pictures from a picture buffer accord:ing to the reference picture list. 
The reference pictures include temporal reference pictures, spatial reference 
pictures and synthesized reference pictures. 

As used herein, a reference picture is defined as any frame that is used 
during the encoding and decoding to 'predict' a current frame. Typically, 
reference pictures are spatially or temporally adjacent or 'neighboring' to the 
current frame. 

It is important to note that the same operations are applied in both the 
encoder and decoder because the same set of reference pictures are used at 
any give time instant to encode and decode the current frame. 

One embodiment of the invention enables random access to the frames 
of the multiview videos during encoding and decoding. This improves coding 
efliciency. 

MCTF/DCVF Decompositio.n 

Figure 4 show a MCTF/DCVF decomposition 400 according to one 
embodiment of the invention. Frames of input videos 401-404 are acquired of 
a scene 5 by cameras 1-4 having different posses. Note, as shown in Fig 8, 
some of the cameras I a and 1 b can be at the san1e locations but with different 
orientations. It is assumed that there is some amount of view overlap between 
any pair of cameras. The poses of the cameras can change while acquiring the 
multiview videos. Typically, the cameras are sy11chronized with each other. 
Each input video provides a different 'view' of the scene. The input frames 
401-404 are sent to a MCTF/DCVF decomposition 400. The decomposition 
produces encoded low-band frames 411, encoded high band frames 412, and 
associated side information 413. The high band frames encode prediction 
errors using the low band frames as reference pictures. The decomposition is 
according to selected prediction modes 410. The prediction modes include 
spatial, temporal, view synthesis, and intra prediction modes. The prediction 
modes can be selected adaptively on a per macroblock basis for each current 
frame. WitJ1 intra prediction, the current macroblock is predicted from other 
macroblocks in the same frame. 

Page 383 of 728



(31} JP 2007-159111 A 2007.6.21 

Figure 5 shows a preferred alternating Lcheckerboard pattern' of the 
low band frames (L) 411 and the high band frames (H) 412 for a 
neighborhood of frames 510. The frames have a spatial (view) dimension 501 
and a te1nporal dimension 502. Essentially, the pattern alternates low band 
frames and high band frames in the spatial dimension for a single instant in 
time, and additionally alternates temporally the low band frames and the high 
band frames for a single video. 

There are several advantages of this checkerboard pattern. The pattern 
distributes low band frames evenly in both the space and time dimensions, 
which achieves scalability in space and time when a decoder only 
reconstructs the low band frames. In addition, the pattern aligns the high band 
frames with adjacent low band frames in both the space and time dhnensions. 
This maximizes the correlation between reference pictures from which the 
predictions of the errors in the current frame are made, as shown in Figure 6. 

According to a lifting-based wavelet transform, the high band frames 
412 are generated by predicting one set of samples from the other set of 
samples. The prediction can be achieved using a number of modes including 
various fonns of temporal prediction, various fonns of spatial prediction, and 
a view synthesis prediction according to the embodiments of invention 
described below. 

The means by which the high band fram.es 412 are predicted and the 
necessary information required to make the prediction are referred to as the 
side information 413. If a temporal prediction is performed, then the temporal 
mode is signaled as part of the side information along with corresponding 
motion information. If a spatial prediction is performed, then the spatial mode 
is signaled as part of the side information along with corresponding disparity 
information. If view synthesis prediction is performed, then the view synthesis 
mode is signaled as part of the side jnformation along with corresponding 
disparity, motion and depth information. 

As shown in Figures 6, the prediction of each current frame 600 uses 
neighboring frames 510 in both the space a11d time dimensions. The frames 
that are used for predicting the cmTent frame are called reference pictures. 
The reference pictures are maintained in the reference list, which is part of the 
encoded bitstream. The reference pictures are stored in the decoded picture 
buffer. 
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In one embodiment of the :invention, the MCTF and DCVF are applied 
adaptively to each current macroblock for each frame of the input videos to 
yield decomposed low band frames, as well as the high band frames and the 
associated side information. In this way, each macroblock is processed 
adaptively according to a 'best' prediction mode. An optimal method for 
selecting the prediction mode is described below. 

In one embodiment of tbe invention, the MCTF is first applied to the 
frames of each video independently. The resulting frames are then further 
decomposed with the DCVF. In addition to the final decomposed frames, the 
corresponding side information is also generated. If performed on a 
macroblock•basis, then the prediction mode selections for the MCTF and the 
DCVF are considered separately. As an advantage, this prediction mode 
selection inherently supports temporal scalability. In this way~ lower temporal 
rates of the videos are easily accessed in the compressed bitstream. 

In another embodiment, the DCVF is first applied to the frames of the 
input videos. The resulting frames are then temporally decomposed with the 
MCTF. In addition to the final decon1posed frames, the side information is 
also generated. If performed on a macroblock-basis> then the prediction mode 
selections for the MCTF and DCVF are considered separately. As an 
advantage, this selection inherently supports spatial scalability. In this way, a 
reduced number of the views are easily accessed in the compressed bitstream. 

The decomposition described above can be applied recursively on the 
resulting set of low band frames from a previous decomposition stage, As an 
advantage, our MCTF/DCVF decomposition 400 effectively removes both 
temporal and spatial (inter-view) correlations, and can achieve a very high 
compression efficiency. The compression efficiency of our multiview video 
encoder outperforms convent:ional simulcast encoding, which encodes each 
video for each view independently. 

Coding of MCTF /DCVF Decomposition 

As shown in Figure 7, the outputs 411 and 412 of decomposition 400 
are fed to a signal encoder 710, and the output 413 is fed to a side infonnation 
encoder 720. The signal encoder 710 performs a transform, quantization and 
entropy coding to remove any remaining cotl'elations in the decomposed low 
band and high band frames 411-412. Such operations are well known in the 
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art, Netravali and Haskell, Digital Pictures: Representation, Compression and 
Standards, Second Edition, Plenum Press, 1995. 

The side information encoder 720 encodes the side information 413 
generated by the decomposition 400. In addition to the prediction mode and 
the reference picture list, the side information 413 includes motion 
information corresponding to the temporal predictions, disparity information 
cmTesponding to the spatial predictions and view synthesis and depth 
information con-esponding to the view synthesis predictions. 

Encoding the side information can be achieved by known and 
established techniques, such as tJ1e techniques used in the W'EG-4 Visual 
standard, ISO/IEC 14496-2. "Information technology -- Coding of audio
visual objects - Part 2: Visual," 2nd Edition, 2001, or the more recent 
H.264/ A VC standard, and ITU-T Recommendation H.264, "Advanced video 
coding for generic audiovisual services," 2004. 

For instance, motion vectors of the mac rob locks are typically encoded 
using predictive methods that determine a prediction vector from vectors in 
macroblocks in reference pictw·es. The difference between the prediction 
vector and the current vector is then subject to an entropy coding process, 
which typically uses the statistics of the prediction error. A similar procedure 
can be used to encode disparity vectors. 

Furtl1ennore, deptl1 infonnation for each macroblock can be encoded 
using predictive coding methods in which a prediction from macroblocks in 
reference pictures is obtained, or by simply using a fixed length code to 
express the depth value directly. If pixel level accuracy for the depth is 
extracted and compressed, then texture cocling techniques that apply 
transform, quantization and entropy coding techniques can be applied. 

The encoded signals 711-713 from the signal encoder 710 and side 
information encoder 720 can be multiplexed 730 to produce an encoded 
output bitstream 731. 

Decoding ofMCTF/DCVF Decomposition 

The bitstream 731 can be decoded 740 to produce output multiview 
videos 741 corresponding to the input multiview videos 401-404. Optionally, 
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synthetic video can also be generated. Generally, the decoder perfonns the 
inverse operations of the encoder to reconstruct the multiview videos. If all 
low band and high band frames are decoded, then the full set of frames in 
both the space (view) dimension and time dimension at the encoded quality 
are reconstructed and available. 

Depending on the number of recursive levels of decomposition that 
were applied in the encoder and which type of decompositions were applied, 
a reduced number of videos and/or a reduced temporal rate can be decoded as 
shown in Figure 7. 

View Synthesis 

As shown in Figure 8, view synthesis is a process by which frames 
801 of a synthesized video are generated from frames 803 of one or more 
actual multiview videos. In other words. view synthesis provides a means to 
synthesize the frames 801 corresponding to a selected novel view 802 of the 
scene 5. This novel view 802 may con-espond to a 'vu1uar camera 800 not 
present at the time the input multi view videos 401-404 were acquired or the 
view can correspond to a camera view that is acquired, whereby the 
synthesized view will be used for prediction and encoding/decoding of this 
view as described below. 

If one video is used, then the synthesis is based on extrapolation or 
warping~ and if multiple videos are used, then the synthesis is based on 
interpolation. 

Given the pi~el values of frames 803 of one or more multiview videos 
and the depth values of points in the scene, the pixels in the frames 801 for 
the synthetic view 802 can be synthesized from the corresponding pixel 
values in the frames 803. 

View synthesis is commonly used in computer graphics for rendering 
still images for multiple views, see Buehler et al., "Unstructured Lumigraph 
Rendering,', Proc. ACM SIGGRAPH, 2001. That method requires extrinsic 
and intrinsic parameters for the cameras. 

View synthesis for compressing multiview videos is novel. In one 
embodiment of our invention, we generate synthesized frames to be used for 
predicting the current frrun.e. In one embodiment of the invention, synthesized 
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frames are generated for designated high band frames. In another embodiment 
of the invention, synthesized frames are generated for specific views. The 
syntl1esized frames serve as reference pictures from which a current 
synthesized frame can be predicted. 

One difficulty with this approach is that the depth values of the scene 5 
are unknm.,vn. Therefore, we estimate the depth values using known 
techniques, e.g., based on correspondences of features in the mu)tiview 
videos. 

Alternatively, for each synthesized video, we generate multiple 
synthesized frames, each corresponding to a candidate depth value. For each 
macroblock in the current frame, the best matching macroblock in the set of 
synthesized frames is detennined. The synthesized frame from which this best 
match is found indicates the depth value of the macroblock in the current 
frame. This process is repeated for each macroblock in the current frame. 

A difference between the current macroblock and the synthesized 
block is encoded and compressed by the signal encoder 710. The side 
information for this multiview mode is encoded by the side information 
encoder 720. The side information includes a sil_,1t1al indicating the view 
synthesis prediction mode~ the depth value of the macroblock, and an optional 
displacement vector that compensates for any misaligmnents between the 
macroblock in the current frame and the best matching macroblock in the 
synthesized frame to be compensated. 

Prediction Mode Selection 

In the macroblock-a.daptive MCTF/DCVF decomposition, the 
prediction modem for each macroblock can be selected by minimizing a cost 
:function adaptively on a per macroblock basis: 

m • = arg min .J ( m), 
m 

where J(m) = D(m) + lR(m), and Dis distortion,').. is a weighting parameter, 
R is rate, m indicates the set of candidate prediction modes, and m * indicates 
the optimal prediction mode that has been selected based on a minimum cost 
criteria. 

The candidate modes m include various modes of temporat spatial, 
view synthesis, and intra prediction. The cost function J(m) depends on the 

Page 388 of 728



(36) JP 2007-159111 A 2007.6.21 

rate and distmtion resulting from encoding the macroblock using a specific 
prediction mode m. 

The dist01tion D measures a difference between a reconstructed 
macroblock and a source macroblock. The reconstructed macroblock is 
obtained by encoding and decoding the macroblock using the given 
prediction mode m. A common distortion measure is a sum of squared 
difference. The rate R corresponds to the number of bits needed to encode the 
macroblock, including the prediction error and the side information. The 
weighting parameter "' controls the rate-distortion tradeoff of the macroblock 
coding, and can be derived from a size of a quantization step. 

Detailed aspects of the encoding and decoding processes are described 
in further detail below. In particular, the various data structures that are used 
by the encoding and decoding processes are described. It should be 
understood that the data structures, as described herein, that are used in the 
encoder are identical to corresponding data structures used in the decoder. It 
should also be understood that the processing steps of the decoder essentially 
follow the same processing steps as the encoder, but in an inverse order. 

Reference Picture Management 

Figure 9 shows a reference picture management for prior art single
view encoding and decoding systems. Temporal reference pictures 901 are 
managed by a single-view reference picture list (RPL) 1nanager 910, which 
determines insertion 920 and removal 930 of temporal reference pictures 90 l 
to a decoded picture buffer (DPB) 940. A reference picture list 950 is also 
maintained to indicate the frames that are stored in the DPB 940. The RPL is 
used for reference picture management operations such as insert 920 and 
remove 930, as well as temporal prediction 960 in both the encoded and the 
decoder. 

In single-view encoders, the temporal reference pictm·es 901 are 
generated as a result of applying a set of typical encoding operations 
including prediction., transform and quantization, then applying the inverse of 
those operations including inverse quantization, inverse transform and motion 
compensation. Furthermore, temporal reference pictures 901 are only inserted 
into the DPB 940 and added to the RPL 950 when the temporal pictures are 
required for the prediction of a current frame in the encoder. 
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In single-view decoders, the same temporal :reference pictures 90 l are 
generated by applying a set of typical decoding operations on the bitstrean1 
including inverse quantization, inverse transform and motion compensation. 
As in the encoder, the temporal reference pictures 901 are only inserted 920 
into the DPB 940 and added to the RPL 950 if they are required for prediction 
of a current frame in the decoder. 

Figure IO shows a reference picture management for multi view 
encoding and decoding. In addition to temporal reference pictru·es 1003, the 
multiview systems also include spatial reference pictures 1001 and 
synthesized reference pictures 1002. These reference pictures are collectively 
refened to as multiview reference pictures 1005. The multiview reference 
pictures l 005 ru·e managed by a multiview RPL manager 1010, which 
determines insertion 1020 and removal 1030 of the multiview reference 
pictures 1005 to the multiview DPB I 040. For each video, a multi view 
reference picture list (RPL) 1050 is also maintained to indicate the frames 
that are stored in the DPB. That is, the RPL is an index for the DPB. The 
multiview RPLs are used for reference picture management operations such 
as insert 1020 and remove 1030, as well as prediction 1060 of the cun-ent 
frame. 

It is noted that prediction 1060 for the multi view system is different 
than prediction 960 for the single-view syste1n because prediction from 
different types of multivie\v reference pictures 1005 is enabled. Further 
details on the multi view reference picture management l O 10 are described 
below. 

Multiview Reference Picture List Manager 

Before encoding a current frame in the encoder or before decoding the 
current frame in the decoder, a set of multiview reference pictures 1005 can 
be indicated in the multiview RPL 1050. As defined conventionally and 
herein, a set can have zero (null set), one or multiple elements. Identical 
copies of the RPLs are maintained by both the encoder and decoder for each 
current frame. 

AU frames inserted in the multiview RPLs 1050 are initialized and 
marked as usable for prediction using an appropriate syntax. According to the 
H.264/A VC standard and reference software, the 'used_for_reference' flag 

Page 390 of 728



(38} JP 2007-159111 A 2007.6. 21 

is set to '1 '. In general, reference pictures are initialized so that a frame can 
be used for prediction in a video encoding system. To maintain compatibility 
with conventional single-view video compression standards, such as 
H.264/ A VC, each reference picture is assigned a picture order count (POC). 
Typically, for single-view encoding and decoding systems, the POC 
corresponds to the temporal ordering of a picture, e.g., the frame number. For 
multiview encoding and decoding systems, temporal order alone is not 
sufficient to assign a POC for each reference picture. Therefore, we detennine 
a unique POC for every multiview reference picture according to a 
convention. One convention is to assign a POC for temporal reference 
pictures based on temporal order, and then to reserve a sequence of very high 
POC nwnbers, e.g., 10,000 - 10,100, for the spatiaJ and S}nthesized reference 
pictures. Other POC assignment conventions~ or simply uordering" 
conventions, are described in further detail below. 

All frames used as multiview reference pictures are maintained in the 
RPL and stored in the DPB in such a way that the frames are treated as 
conventional reference pictures by the encoder 700 or the decoder 740. This 
way, the encoding and decoding processes can be conventional. Further 
details on storing multiview reference pictures are described below. For each 
current frame to be predicted> the RPL and DPB are updated accordingly. 

Defining and Signaling 1v1ultiview Conventions 

The process of maintaining the RPL is coordinated between the 
encoder 700 and the decoder 740. In particular, the encoder and decoder 
maintain identical copies of multiview reference picture list when predicting a 
particular cuITent frame. 

A number of conventions for maintaining the multiframe reference 
picture list are possible. Therefore, the particular convention that is used is 
inserted in the bitstream 731, or provided as sequence level side infmmation, 
e.g. , configuration information that is communicated to the decoder. 
Furthermore, the convention allows different prediction stn1ctures, e.g., 1-D 
arrays, 2-D arrays, arcs, crosses, and sequences synthesized using view 
interpolation or warping techniques. 

For example, a synthesized frame is generated by warping a 
corresponding frame of one of the multiview videos acquired. by the cameras. 
Alternatively:, a conventional model of the scene can be used during the 
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synthesis. In other embodiments of our invention, we define several 
multiview reference pictlrre maintenance conventions that are dependent on 
view type, insettion order, and camera properties. 

The view type indicates whether the reference picture is a frame from 
a video other than tJ1e video of the current frame, or whether the reference 
picture is synthesized from other frames, or whether the reference picture 
depends on other reference pictures. For exarnpJe, synthesized reference 
pictures c·an be maintained differently than reference pictures from the same 
video as the current frame., or reference pictures from spatially adjacent 
videos. 

The insertion order indicates how reference pictures arc ordered in the 
RPL. For instance, a reference picture in the same video as the current frame 
can be given a lower order value than a reference picture in a video taken 
from an adjacent view. In this case, the reference picture is placed earlier in 
the multiview RPL. 

Camera properties indicate properties of the camera that is used to 
acquire the reference picture, 01· the virtual camera that is used to generate a 
synthetic reference picture. These properties include translation and rotation 
relative to a fixed coordinate system, i.e., the camera 'pose', intrinsic 
parameters describing how a 3-D point is projected into a 2-D image, lens 
distortions, color calibration infonnation, illumination levels, etc. For 
instance, based on the camera properties, the proximity of certain cameras to 
adjacent cameras can be determined automatically, and only videos acquired 
by adjacent cameras are considered as part of a particular RPL. 

As shown in Figure 11, one embodiment of our invention uses a 
convention that reserves a portion 1101 of each reference picture list for 
temporal reference pictures 1003, reserves another portion 1102 for 
synthesized reference pictures 1002 and a third portion 1103 for spatial 
reference pictures 1001. This is an example of a convention that is dependent 
only on the view type. The number of frames contained in each portion can 
vary based on a prediction dependency of the current frame being encoded or 
decoded. 

The particular maintenance convention can be specified by standard, 
explicit or implicit rules, or in the encoded bitstream as side infonnation. 
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Storing Pictures in the DPB 

The multi view RPL manager 1010 maintains the RPL so that the orde1· 
in which the multiview reference pictures are stored in the DPB corresponds 
to their 'usefulness' to improve the efficiency of the encoding and decoding. 
Specifically, reference pictures in the beginning of the RPL can be 
predic-ative)y encoded with fewer bits than reference pictures at the end of the 
RPL. 

As shown in Figure 12, optumzmg the order in. which multiview 
references pictures are maintained in the RPL can have a significant impact 
on coding efficiency. For example, following the POC assignment described 
above for initialization, multiview reference pictures can be assigned a very 
large POC value because they do not occur in the normal tem.pora1 ordering 
of a video sequence. Therefore, the default ordering process of most video 
codecs can place such multiview reference pictures earlier in the reference 
picture lists. 

Because temporal reference pictures from the same sequence generally 
exhibit stronger correlations than spatial reference pictures from other 
sequences, the default ordering is undesirable. Therefore, the multiview 
reference pictures are either explicitly reordered by the encoder,, whereby the 
encoder then si&rnals this reordering to the decoder, or the encoder and 
decoder implicitly reorder multiview reference pictures according to a 
predetermined convention. 

As shown in Figure 13,, the order of the reference pictures is facilitated 
by a view mode 1300 to each reference picture. It is noted that the view mode 
1300 also affects the multiview prediction process 1060. In one embodiment 
of our invention, we use three different types of view modes, I-view, P-view 
and B-view, which are described in further detail below. 

Before describing the detailed operation of multiview reference picture 
management, prior art reference picture management for single video 
encoding and decoding systems is shown in Figure 14. Only temporal 
reference pictures 901 are used for the tern poral prediction 960. The temporal 
prediction dependency between temporal reference pictures of the video in 
acquisition or display order 1401 is shown. The reference pictures are 
reordered 1410 into an encoding order 1402, in which each reference picture 
is encoded or decoded at a time instants to - ~ - Block 1420 shows the ordering 
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of the reference pictures ior each instant in time. At time t0, when an intra
frame Io is encoded or decoded, there are no temporal reference pictures used 
for temporal prediction, hence the DBP/RPL is empty. At time t1, when the 
uni-directional inter-frame P 1 is encoded or decoded, frame Io is available as a 
temporal reference picture. At times t2 and t3, both frames I.0 and P 1 are 
available as reference frames for bi-directional temporal prediction of inter
frames B 1 and B2. The temporal reference pictures and DBP/RPL are 
managed in a similar way for future pictures. 

To desc1ibe the multiview case according to an embodiment of the 
invention, we consider the three different types of views described above and 
shown in Figure 15: I-view, P-view~ and B-view. The muJtiview prediction 
dependency between reference pictures of the videos in display order 150 I is 
shown. As shown in Figure 15, the reference pictures of the videos are 
reordered 1510 into a coding order 1502 for each view mode, in which each 
reference picture is encoded or decoded at a given time instant denoted to - t2. 
The order of the multiview reference pictures is shown in block 1520 for each 
time instant. 

The I-view is the simplest mode that enables more complex modes. I
view uses conventional encoding and prediction modes, without any spatial or 
synthesized prediction. For example, I-views can be encoded using 
conventional H.264/ A VC techniques without any multiview extensions. 
When spatial reference pictures from an I-view sequence are placed into the 
reference lists of other views, these spatial reference pictures are usually 
placed after temporal reference pictures. 

As shown in Figure 15, for the I-view, when frame Io is encoded or 
decoded at t0 , there are no multiview reference pictures used for preruction. 
Hence, the DBP/RPL is empty. At time t1, when frame Po is encoded or 
decoded, 10 is available as a temporal reference picture. At time t2, when the 
frame Bo is encoded or decoded, both frames Io and Po are available as 
temporal reference pictures. 

P-view is more complex than I-view in that P-view allows prediction 
from another view to exploit the spatial correlation between views. 
Specifically, sequences encoded using the P-v:iew mode use multiview 
reference pictures from other I-view or P-view. Synthesized reference 
pictures can also be used in the P-view. When multiview reference pictures 
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from an I-view are placed into the reference lists of other views, P-views are 
_placed after both temporal reference pictures and after multiview references 
pictures derived from I-views. · 

As shown in Figure 15, for the P~view, when frame Ii is encoded or 
decoded at to, a s;nthesized reference picture S20 and the spatial reference 
picture Io are available for prediction. Further details on the generation of 
synthesized pictures are described below. At time t 1, when P2 is encoded or 
decoded, Ii is available as a temporal reference picture, along with a 
synthesized reference picture S21 and a spatial reference picture Po from the 1-
view. At time t2, there exist two temporal reference pictures I2 and P2, as well 
as a synthesized reference picture Sz2 and a spatial reference picture Bo, from 
which predictions can be made. 

B-views are similar to P-views in that the B-views use tnultiview 
reference pictures. One key difference between P-views and B-views is that 
P-views use reference pictures from its own view as well as one other view, 
while B-views may reference pictures in multiple views. When synthesized 
reference pictures are used, the B-views are placed before spatial reference 
pictures because synthesized views generally have a stronger correlation than 
spatial references. 

As shown in Figure 15, for the B-view> when I1 is encoded or decoded 
at to> a synthesized reference picture S10 and the spatial reference pictures l-0 
and I2 are available for prediction. At time t1, when P 1 is encoded or decoded, 
I 1 is available as a temporal reference picture, along with a synthesized 
reference picture S11 and spatial reference pictures Po and P2 from the I-view 
and P-view, respectively. At tilne t2, there exist two temporal reference 
pictures I1 and Pi, as well as a synthesized reference picture S12 and spatial 
reference pictures B0 and B2, from which predictions can be made. 

It must be emphasized that the example shown in Figure 15 is only for 
one embodiment of the invention. Many different types of prediction 
dependencies are supported. For instance, the spatial reference pictures are 
not limited to pictures in different views at the same time instant. Spatial 
reference pictures can also include reference pictul'es for different views at 
different time instants. Also, the number of bi-directionally predicted pictures 
bet\.veen intra-pictures and uni-directionally predicted inter-pictures can vary. 
Similarly, the configuration of I-views, P-views, and B-views can also vary. 
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Furthermore, there can be several synthesized reference pictures available, 
each generated using a different set of pictures or different depth map or 
process. 

Compatibility 

One important benefit of the multiview picture management according 
to the embodiments of the invention is that it is compatible with existing 
single-view vi.deo coding systems and designs. Not only does this provide 
1ninimal changes to the existing single-view video coding standards, but it 
also enables software and hardware from existing single view video coding 
systems to be used for multiview video coding as described herein. 

The reason for this is that most conventional video encoding systems 
commnnicate encoding parameters to a decoder in a compressed bitstream. 
Therefore, the syntax for communicating such parameters is specified by the 
existing video coding standards, such as the H.264/ A VC standard. For 
examp1e, the video coding standard specifies a prediction mode for a given 
macroblock in a current frame from other temporally related reference 
pictures. The standard also specifies methods used to en.code and decode a 
resulting prediction error. Other parameters specify a type or size of a 
transform, a quantization method, and an entropy coding method. 

Therefore~ our multiview reference pictures can be implemented with 
only limited number of modifications to standard encoding and decoding 
components such as the reference picture lists, decoded picture buffer, and 
prediction structure of existing systems. It is noted that the macroblock 
structure, transforms, quantization and entropy encoding remain unchanged. 

View Synthesis 

As described above for Figure 8, view synthesis is a process by which 
frames 801 corresponding to a synthetic view 802 of a virtual camera 800 are 
generated from frames 803 acquired of existing videos. In other words, view 
synthesis provides a means to synthesize the frames corresponding to a 
selected novel view of the scene by a virtual camera not present at the time 
the input videos were acquired. Given the pixel values of frames of one or 
more actual video and the depth values of points in the scene, the pixels in the 
frrunes of the synthesized video view can be generated by extrapolation 
and/or interpolation. 
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Prediction from SY11thesized Views 

Figure 16 shows a process for generati11g a reconstructed macroblock 
using the view-synthesis mode, when depth 190 I information is included in 
the encoded multiview bitstream 731. The depth for a given macroblock is 
decoded by a side information decoder 1910. The depth 1901 and the spatial 
:reference pictures 1902 are used to perfonn view synthesis J 920, where' a 
synthesized macroblock 1904 is generated. A reconstructed macroblock 1903 
is then formed by adding 1930 the synthesized macroblock 1904 and a 
decoded residual macroblock 1905. 

Details on Multiview Mode Selection at Encoder 

Figure 17 shows a process for selecting the prediction mode while 
encoding or decoding a cun-ent frame. Motion estimation 2010 for a current 
macroblock 2011 is performed using temporal reference pictures 2020. The 
resultant motion vectors 202 l are used to determine 2030 a first coding cost, 
cost1 2031, using temporal prediction. The prediction mode associated with 
this process is m1. 

Disparity estimation 2040 for the current macroblock is performed 
using spatial reference pictures 2041. The resultant disparity vectors 2042 are 
used to determine 2050 a second coding cost, cost2 2051, using spatial 
prediction. The prediction mode associated with this process is denoted m2 • 

Depth estimation 2060 for the cmTent macroblock. is petfonned based 
on the spatial reference pictures 2041. View synthesis is performed based on 
the estilnated depth. The depth information 2061 and the synthesized view 
2062 are used to determine 2070 a third coding cost, costJ 2071, using view
synthesis prediction. The prediction mode associated this process is m1. 

Adjacent pixels 2082 of the current macroblock are used to determine 
2080 a fourth coding cost, cost4 2081 , using intra prediction. The prediction 
mode associated with process is m4. 

The minimum cost among cost1, cost2~ cost3 and cost4 is detennined 
2090, and one of the mod.es m1, m2, m3 and m4 that has the minimum cost is 
selected as the best prediction mode 2091 for the current ma.croblock 20 l 1. 

Page 397 of 728



(45) JP 2007-159111 A 2007.6. 21 

View Synthesis Using Depth Estimation 

Using the view synthesis mode 2091, the depth information and 
displacement vectors for synthesized views can be estimated from decoded 
frames of one or more multiview videos. The depth information can be per
pixel depth estimated from stereo cameras, or it can be per-macroblock depth 
estimated from macroblock matching, depending on the process applied. 

An advantage of this approach is a reduced bandwidth because depth 
values and displacement vectors are not needed in the bitstream, as long as 
the encoder has access to the same depth and displacement information as the 
decoder. The encoder can achieve this as Jong as the decoder uses exactly the 
same depth and displacement estimation process as the encoder. Therefore, in 
this embodiment of the invention, a difference between the current 
macroblock and the synthesized macroblock is encoded by the encoder. 

The side inf onnation for this mode is encoded by the side information 
encoder 720. The side information includes a signal indicating the v.iew 
synthesis mode and the reference view(s). The side information can also 
include depth and displacement correction information, which is the 
difference between the depth and displacement used by the encoder for view 
synthesis and the values estimated by the decoder. 

Figure 18 shows the decoding process for a macroblock using the 
view-synthesis mode when the depth information is estimated or inferred in 
the decoder and is not conveyed in the encoded multiview bitstream. The 
depth 2101 is estimated 2110 from the spatial reference pictures 2102. TI1e 
estimated depth and the spatial reference pictures are then used to perform 
view synthesis 2120~ where a synthesized macroblock 2121. is generated. A 
reconstructed macroblock 2103 is formed by the addition 2130 of the 
synthesized macroblock and the decoded residual macroblock 2104. 

Spatial Random Access 

In order to provide random access to frames in a conventional video, 
intra-frames, also known as I-frames, are usually spaced throughout the video. 
This enables the decoder to access any frame in the decoded sequence, 
although at a decreased compression efficiency. 
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For our multiview encoding and decoding system, we provide a new 
type of frame, which we call a 'V-frame' to enable random access and 
increase compression efficiency. A V-frame is similar to an I-frame in. the 
sense that the V-frame is encoded without any temporal prediction. However, 
the V-frame also allows prediction from other cameras or prediction from 
synthesized videos. Specifically, V-frames are frames in the compressed 
bitstream that are predicted from spatial reference pictures or synthesized 
reference pictures. By periodically insetting V-frames, instead of I-frames, in 
the bitstream, we provide temporal random access as is possible with I-frames, 
but with a better encoding efficiency. Therefore, V-frames do not use 
temporal reference frames. Figure 19 shows the use of I-frames for the initial 
view and the use of V-frames for subsequent views at the same time instant 
]900. It is noted that for the checkerboard configuration shown in Figure 5, 
V-frames would not occur at the same time instant for all views. Any of the 
low-band frames could be assigned a V-frame. In this case, the V-frrunes 
would be predicted from low-band frames of neighboring views. 

In H.264/ A VC video coding standard, IDR frames, which are similar 
to l'vfPEG-2 I-frames with closed GOP, imply that all reference pictures are 
removed from the decoder picture buffer. In this way, the frame before an 
IDR fraine cannot be used to predict frames after the IDR frame. 

In the multiview decoder as described herein, V ~frames similarly 
imply that all temporal reference pictures can be removed from the decoder 
picture buffer. However, spatial reference pictures can remain in the decoder 
pictu.re buffer. In this way, a frame in a given view before the V-frame cannot 
be used to perfonn temporal prediction for a frame in the smne view after the 
V-frame. 

To gain access to a particular frame in one of tlie multiview videos~ the 
V-frame for that view must first be decoded. As described above, this can be 
achieved through prediction from spatial reference pictures or synthesized 
reference pictures, without the use of temporal reference pictures. 

After the V-:frame of the select view is decoded, subsequent frames in 
that view are decoded. Because these subsequent frames are likely to have a 
prediction dependency on reference pictures from neighboring views, the 
reference pictures in these neighboring views are also be decoded. 
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Although the invention has been described by way of examples of 
preferred embodiments, it is to be understood that various other adaptations 
and modifications can be made "',j_thin the spirit and scope of the invention. 
Therefore, it is the object of the appended claims to cover all such vruiations 
and modifications as come within the true spirit and scope of the invention. 

Brief Description of the Drawings 

Figure 1 is a block diagram of a pnor art system for encoding 
multivfow videos; 

Figure 2 is a block diagram of a prior art disparity compensated 
prediction system for encoding multiview videos; 

Figure 3 is a fl.ow diagram of a prior art wavelet decomposition 
process; 

Figure 4 is a block diagram of a MCTF/DCVF decomposition 
according to an embodiment of the invention; 

Figure 5 is a block diagram of low-band frames and high band frames 
as a function of time and space after the MCTF/DCVF decomposition 
according to an embodiment of the invention; 

Figure 6 is a block diagram of prediction of high band frame from 
adjacent low-band frames according to an embodiment of the invention; 

Figure 7 is a block diagram of a multiview coding system using 
macroblock-adaptive MCTF/DCVF decomposition according to an 
embodiment of the invention; 

Figure 8 is a schematic of video synthesis according to an embodiment 
of the invention; 

Figure 9 is a block diagram of a prior art reference picture 
management; 

Figure 10 is a block diagram of multiview reference picture 
management according to a11 embodiment of the invention; 
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Figure 11 is a block diagram of multiview reference pictures in a 
decoded picture buffer according to an embodiment of the invention; 

Figure 12 is a graph comparing coding efficiencies of different 
multiview reference picture orderings; 

Figure 13 is a block diagram of dependencies of view mode on the 
multiview reference picture list manager according to an embodiment of the 
invention; 

Figure 14 is diagram of a prior art reference picture management for 
single view coding systems that employ prediction from temporal reference 
pictures; 

Figure 15 is a diagram of a reference picture management for 
multiview coding and decoding systems that employ prediction from 
multiview reference pictures according to an embodiment of the invention; 

Figure 16 is a block diagram of view synthesis in a decoder using 
depth information encoded and received as side information according to an 
embodiment of the invention~ 

Figure 17 is a block diagram of cost calculations for selecting a 
prediction mode according to an embodiment of the invention; 

Figure 18 is a block diagram of view synthesis in a decoder using 
depth information estimated by a decoder according to an embodiment of the 
invention; and 

Figure 19 is a block diagram of multiview videos using V-frarnes to 
achieve spatial random access in the decoder according to an embodiment of 
the invention. 
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1. A method for managing 1nultiview videos, comprising the steps of: 
maintaining a reference picture list for each cun:ent frame of a 

plurality of multiview videos, the reference picture list indexing temporal 
reference pictures, spatial reference pictures and synthesized reference 
pictures of the plurality of multi view videos; and 

predicting each current frame of the plurality of multiview videos 
according to reference pictures indexed by the associated reference picture 
list. 

2. The method of claim l in which the maintaining and the predicting 
is performed in an encoder. 

3. The method of claim 1 in which the maintaining and the predicting 
is performed in a decoder. 

4. The method of claim l, further comprising: 
storing the indexed reference pictures in a decoded picture buffer 

according to the reference picture list before predicting each cur.rent frame; 
and 

removing a selected reference picture from the decoded picture buffer 
after predicting with the selected reference picture is complete. 

5. The method of claim 1, further comprising: 
acquiring the plurality of multiview videos of a scene with 

corresponding cameras arranged at a plurality of poses such that there is 
view overlap between any pair of cameras; and 

synchronizing the plurality of cam.eras. 

6. The method of claim 1, in which the plurality of multiview videos 
are temporally correlated and spatial correlated. 

7. 'The method of claim 5~ further comprising: 
synthesizing a synthesized muJtiview video fro-m the plurality of 

multiview videos for a virtual camera at a novel pose with respect to the 
scene, the novel pose being different than any of the plurality of poses. 
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8. The method of claim 7~ in which the synthesizing warps the 
synthesized multiview video from a single one of the plurality of multi view 
videos. 

9. The method of claim 1, in which the synthesizing interpolates tlte 
synthesized multiview video from two or more of the plurality of multiview 
videos. 

10. The method of claim 1, in which each current frame includes a 
plurality of rnacroblocks, and the predicting is macroblock adaptive 
according to a selected one of a plurality of prediction modes. 

11. The method of claim 1, in which the identical reference picture list 
is used for predicting a particular current block during encoding and 
decoding. 

12. The method of claim l 0, in which the plurality of prediction modes 
includes spatial, temporal, view synthesis, and intra prediction modes. 

13. The method of claim 6, in which motion compensated temporal 
filtering is first applied to each multi view video independently, and disparity 
compensated inter~view filtering is applied subsequently to support temporal 
scalability. 

14. The method of claim 6, in which motion compensated temporal 
filtering is first applied to decompose the plurality of multiview videos, and 
disparity compensated inter-view filtering is applied subsequently to the 
decomposed multiview videos to supp011 temporal scalability. 

15. The method of claim 6, in which disparity compensated inter .. view 
filtering is first applied to decompose the plurality of multiview videos, and 
motion compensated temporal filtering is applied subsequently to the 
decomposed multiview videos to support spatial scalability. 

16. The method of claim 6, in which motion compensated temporal 
filtering and the disparity compensated inter-view filtering are applied 
recursively to remove temporal and spatial con-elations. 
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17. The method of claim 7, in which the synthesizing is performed in 
an encoder. 

18. The method of claim 7, in which the synthesizing is performed in a 
decoder. 

19. The method of claim 10~ in which the predicting minimizes a cost 
function adaptively on a per macroblock basis according to 

m·:: argminJ(m) 
> 

m 

where J(m) = D(m) + AR(m), and Dis d1stortion, A is a weighting parameter, 
R is rate, m indicates a set of candidate prediction modes, and m * indicates 
an optimal prediction mode that is selected based on a minimum cost. 

20. The method of claim 1, fo.rther comprising: 
ordering the reference pictures in the reference picture list according to 

a selected one of a set of view types. 

21. The method of claim 1, further comprising: 
ordering the reference pictures in the reference picture list according to 

parameters of cameras used to acquire the plurality of multi view videos. 

22 The method of claim 1, fmther comprising: 
ordering the reference pictures in the reference picture list according to 

coding efficiencies. 

23. The method of claim 20, in which the set of view types includes I
view, P-view and B-view. 

24. The method of claim 1., in which temporal reference pictures in the 
reference picture list ru·e ordered before corresponding synthesized reference 
pictures, and the synthesi.zed reference pictures are ordered before spatial 
reference pictures. 

25. The method of claim l, in which temporal reference pictures in the 
reference picture list are ordered according to a correlation factor. 

26. The method of claim 1, further comprising: 
encoding the reference pictures in the reference picture list according 

to a selected one of a set of multiview prediction modes. 
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27. The method of claim 1, further comprising: 
decoding the reference pictures in the reference picture list according 

to a selected one of a set of multiview prediction modes. 

28 . The method of claim 26, further comprising: 
determining a ffrst cost for temporal prediction; 
determining a second cost for spatial prediction; 
dete1mining a third cost for view synthesis prediction; 
determining a fourth cost for intra predktion~ and 
selecting the prediction according to the minimum cost of the first, 

second, third and fourth costs. 

29. The method of claim 5, further comprising: 
synthesizing a synthesized multiview video from the plurality of 

multiview videos for a virtual camera at an identical pose with respect to the 
scene as one of the plurality of poses. 

30. The method of claim 21 in which a proximity of neighboring 
camera views to a current camera view is determined and only the reference 
pictures correspond.ing to the neighboring camera views within a specified 
proximity are added to the reference picture list of the current crunera view. 

31. A system for managing multiview videos, comprising: 
a reference picture list manager configured to maintain a reference 

picture list for each current frame of a plurality of multiview videos, the 
reference picture list indexing temporal reference pictures, spatial reference 
pictures and synthesized reference pictures of the plurality of multiview 
videos~ and 

means for predicting each current frame of the plurality of multi view 
videos according to reference pictures indexed by the associated reference 
picture list. 
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ABSTRACT 

A system and method manages multiview videos. A reference picture 
list is maintained for each current frame of multiple multiview videos. The 
reference picture list indexes temporal reference pictures, spatial reference 
pictures and synthesized reference pictures of the multiview videos. Then, 
each current frame of the multiview videos is predicted according to 
reference pictures indexed by the associated reference picture list during 
encoding and decoding. 

REPRESENTATIVE DRAWING 
Fig. 6 
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1-- 1., 7 ·1 - IV f h: r,;s t; -r: , n1f RC~ fr -;1 l/ --·- 1,. (J) ;t; }· L. 7 ,1 - ){, F ~ ?~ ·fJ ft 1· 0 C. t.: t: f1 ~ 
t . L., t.: ~ (!) -r: it:, Q " 
(0048) 
~ 4 4 (T) ti ffi ¥- Hi: M: , ~ 3 7 (l) t'.R im + [~ tc:: :s lt ' 'Z , nfj lk! f.f ~ fr. ·T ix ii; , WfJ t2 ff~ Ff· @i 1~ .~ 

~ 0-;... n .!) f{fJ tc , tW · · (J) r.: .y: :::,r· i;Mi 1~ ~ ~~ t:J· } ... {1, m ·· (!) Uill ~ <J) m ..... 0; 7 ·1 - 1v rt -~ rr flt ft 
f...... , '}fii a~ ffi ... - O) illii (~ (J) ~ ·- (!) 7 -{ ···- JV r' i.: it: l; -c , ilfi tlC: lfi h 7 l,., "" L, 0) }, ,;; ~ 7 -f .... j}., 1-~ 40 
~ ~ -~· {t lJ , ~fJ tr. m ·-·· Cl) ffiij ft d) m .. ., 0) 7 ,)' .... }!., ~ }( }t, t;; -c , Mi ~r.: fJi ti 7 L/ - L, fl) ;Ys I'- l, 7 
-< - ;!,. )-:' ~ ~ ~· ft 1· 0 ;: k:. ~ t¥ ~ t: L tt ~ O) "I:~ Q o 

(0049) 
m 4 s o) -ttdJPJ= f.JUa: , ~~ 4 4 (J) it * .:f' rn i.:. :Jo r., .. ~c , ,% ~ ~ -- (J) [iffi {~ i1) ~ ···- o) 7 -< -- ;i, i.: 

tl , w1 ··-- u) iilll ,t 0 t· ,y 7' 7 .,( - ,i., r -e: sh ~ .:. t: 1:t ~ ~ ,::: L t:::.. ti a> ·r: &:> ~ ,, 
(0050] 
~ 4 6 (J) Vi ffi "f:. tJt t.t , ~ 4 4 0) tt Wj ·T- p!J. IC ,'fJ l,' ·r: , Ml.i ~ m - IJ:} lim (~ (i) ~ ""' (J) 7 ,( - ;i, t-: 

ti , ~ - tTJ i@ t~ o) :.rs t- k 7 .-r - ,v r '1! 0 ~ .: t. t..i:' ~zy ~ t. t..... t;: If:> u) T ~ ~ ., 
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- 1v t.t t. MI }{i: :.f- t- k 7 ,r - ,l., i-- o) m ~ ,.: ·t- z1 :t! .ti fRl ···• .x i± 1111 u) %$ !m 7 --( ···- ;i., 1..: ~ m 1.," ~ c 
t. ;a:- !f,.j W t. L, tt {, O) ·-e: ~) o c 
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m 4 8 l') t!Hf.j :f foH:l: ... :S .:~ :re I:::' T * ~ ~ (ffi -4- ~ .":::. :/}~ ft ~ 7' ~ 1!t {~ /J ti.di.: :tB ~) ~r. ... 7 .-( -

,Iv }.t .:r, ifl!j f.f ·I',} {t <!. :rt t..: }~ 7 ~ 7 t.., - L. iJ) e' '.'I }• A r- 1) - l, ~ ~ kr {$ A T •y •:f t. ' M Ile (:: •;; 
l- A l-- 1) ·-· 1.:. 'h• 0, ... jtJ ~ ~.- ·r ;;,j· 7 L.- - J.,. ~ t'i1 Jvt ~- ,~ I· ·;; 7 7 ,{ - JV t,: ~ ;jt l- ..b.. 7 ,( - }v ~ 
0 -z· n .:e n ~ m ·f¥ g ~ :;i:, .:;- ·:1 "f t ~ ~ J,~ ... f~ :,:. ~r ·:1 7' t;t ... ·~u R2 1-- ·;1 :-.t 7 -< - 1t,· i .... (J) m ·9 i.:: rn 
ffl it' G ~ ~~ 7 ,r -·· Jv f ~ !-- •-;; :/ 7 ,r --· Jk r t. 't' ~ 'ti ~ t. , M ~2 ;j; r- .l.,., 7 -< - h f 0 ?.,~ ij- i.:. 
m 1.,, o ~ n~ 7 ,{ - 1v ~ 7<f~ ;t; i-- l.-.. 7 -r -- ,1t, F t; ·.r ~ 1i i't. t u_) 1 ·t:, , :}' t.; < t 1t it" -9" .n. ;1.;, o- c:. 
-:; o) :t-J r-1~ t: mt-' ... «ii~: r- ''./ 7' 7 -1 - .. )v i-:- & a: ;;f r-- 1.,. 7 -1 - ,i., r ~::::. :fr:. ·rt ifili 1~::; v ·- L.. x. it 
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m -1 9 rJ) t~ tf.i .f', f:.i.t tJ , =- 1x. :.it; e -r' :.t *-' rw ·~ ft: -ir ~ .:::.. ':.j~ rr. e: f 7t rJ ·~· ft 11 r:t. t<:: :ts ~, --r , ___ 
~~~~~7~-k~••~~m1rJ)•40••~~y~7~-~~~Lt ... m20m~ 
UJ @i {~ 1.£' ,F j, L. 7 ~· - ;l, ~ t L ·c , 7 ,r - Jl,, l-" :r,. mq r1 ~ {t ~ lT fJ: '5 )'j ?'11 ·r.: ~} -::> -r. ... f),j H2 }· 
~~7~-,~rt~~k7-r-~rrJ)~~k~~h~h~-x.~~0•~7~-~~~m 
l-" Q c c:. *-' 'NH~ c L, t.:.: ~ 0 1: .;tb ~ <> 
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ffi 5 o 0 tt itt =f· iQ tt , :.3.. '/;.: :rt. t.::: 7-t ?t :{i:; ~ fH -9 ~ 2 ~ it ~ -r ;,j- ~ f ~ -~,, 7s -J- 1" tr. t,5 It ' -c , 7 

-( - 11., i..: =r itn t.} rJ ft i!: tL 1~: i.:: r * 7 1...- - L-, (I) e •;, ~ ..:z r- 1J ·-- 1 .• 1: :~ fn ·,t .f.> ii~ i£ ~ :...-: ~ M: ·9 
Q r:::. ~ (/) J.... 1J ar, t: , rifi ll'c 1.:: ·:; J-- A }, 1J -··· 1~ 1:1, c; , in! 1.; e: -:r * 7 1.,., ~-·· 1>. ·'a:' tti 1*. -,r :6 r ·;; 7" -:; 

-<-~~~~~k7~-~f-:0~h~h~W~LtWh~QWti$t~~~~-~~fflt. 
• ••~~-~-~~h~OO~~Y77~-~r~~i--b7~-~i..:~J....1J~G ~ J....1Ji!: 
n re. m1 --;1 -< - Jt, t,: ~- .::.~: ;j?,_ :l'i: 0 7 1.,, - L. ·t@ f~ l:. t,. -c * ;r-; 1· %, ~ ~ ¥ i.~ t ~ fti! ;1:_ ~ rii1 it2 ~ q + 
~ ti ' Afj &! r- '';) -/ 7 ,( -· JL1 r l::. Mr Jc ;t; t, l:,,. 7 ,{ ·- Jl,, F (/) w f# K. :[- .t1 :e Zl ft{j - 3Z. tt ~!j 0) ~ ilft 
7 -r ~-.. ,i., r ~ m t- ~ ~ c t. ~ ~ ~ c:. L, r:. ~ d) -c- .ts ~ ., 
[0055] 
m 5 t (J) ti ffi q,. [~ (;J: , :::;_ :/R.. Ji:; ~ "T ~ ~ ?~ ~ H:. -r ~ ::~\ :~ ~ 1:: r ;t ?:rf ·~· ft :/ 7' 7· 1~ t..:. 4'.5 1.-' T 

... :::::: :p.;_ .re 1:: f ;.t 7 v - 1,. ;a~ ;..., n ,r ~ 1-.. ¥.:, o.) J... J] m; t , 1:: ·:1 ~ A i-- 1J ~ 1,, >:r #t ~t "1'" ~ t.: rJ;, o) 

fr. * ~ i.:: ~ fJ~ ~ W 7] $ t; ?;f: *1' 9· ~ frf f} fr: ¥ W I.!' f.:J ~ , ~~ rsJ- ~ fl.: -¥ ~ ti ... i-lff P.2 :::··~ 1X.. ii ~ 7 ' :,t 
7~-b~M~9~a10m~0~•~1--~f7~-hr~Lz ... m20~~0••~~ 
f, J.,. 7 ,r ..... h r t. L t -;1 -t ···- ,it, J.: .:r,, iWl rt q. ft ~ h ~ t,' ... i.P ·:::> ... M' t2 l-- •:; 'J' 7 ,i• - .1t, i-: ~ * 
~ L, 7 ·{ -·· ;1,, ~ (JJ n EJ ft ,..: :t- .:n ~ n /AJ ... , x. i·i w1 o) ~ ¥.ff 7 ,r -· ,i., r « ffl v, .o ;: t. ~ w ~ t. G 
t;: {; (}) T:' Jo :6 ,., 

[005BJ 
~ 5 2 (l) }'± W,j =F fi ,;t , ~ ;.j{_ ;ir; l:: ~r :t· {£[ 8- ,t· ~ .. ~ ;.j{_ TC 1::· ~r :.t tl! WJ ~ !fil t;,:: t.3 v ~ .. [ , 7 ,{ - Iv 

20 

30 

~ :f, ?t~i r.f ~ {t t ;/'t t.: ~ ·'F ~- '.7 J,., ..... L.. (l) l:: ·;; J, 7, t· 1) - L. I.!' ~ {~ g ~ tr- ili it I·( 1& *>t i· ~ t: ~l.> 40 

0 J... :JJ -~ ~ , rri1 :k! e· ;> r· ;;z i-- 1J . .,_ 1,. tJ, s , rm t.:: ,:: 7: * 7 ~., ····· .1.,., ~ m ff1. <} ~ t- ·;; "/ --:; -< - 1v 
t.: c.: ;}{ l-- 1:.. 7 ,r ·-· ;r., I- tJ) -f' tt -'.f.' Zl.. .:to: tfil -~ L, -c ill 'lJ ·9 Q tti h $ t. ;t;: iffi x.. , Fifi i2 l-· •:; ·j' 7 ~ -
IV }~ t.: fi{J ta .;f- 1-- l-, 7 ··( - iv F (!) 1Ji ff!' tc: .:'f.- fl~ h µ~J - X. t;. ~!J 0) * ~~ 7 ,r - )l.,· F *-' ffl t,., .;/$ (. t: 
~t~~t Lt..::'t,<J)\:&>~o 

[~~~~-~~~~~-•~mBJ 
[0057] 

:4,: #; !'lij {;t ' 3 D e· T * 7 1, ... - 1:, ~ ..{ / ·7 V - 7-. rili Jj. 7!' - 9 t. L. T tft -3 0 .:'f.- (l) tc. ~ ' 3 D 
l.:::.:.1.-tt, .:t~~ .ht=.Eft~~UJifitt.:.-:,t~H .. 2 6 4t.:t.1&:fQf>U)~ ... fftff.Q),-()'-!l,1,,---.:;i:. 
?[f ~ ft JS }:ti~ f~ m L -c r.t -~ ft 1: ~ Q " :FE t.::. , 4: JE l'lj.j t.t ... x -Y ::-1 - ~· fit ·-c O) :® 1j, ~RO) ~N ~J ~-:. 
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;;;t- :t V :a >' kt , f,lj 7'" ti , t.li ~ .i;i:: S E I ;I. ''J -t! ··- ~ ~r. to 1,) t fill ~ ,t: m ~ C. t. -/J'> -c ~ ~ _. 
(0058) 

L, tc fl ? "'C , ~5 D e· ~r ;t ',i: ~ {~ ·;t ~ it th (J) 1:i rt -/J~ ~ fj{ -~ .n 0 " ;:, 0) 1J rt, fi , 1vf o v i n 
g P i c t u r e E x p e .r t s G r o u p ··--· 2 { M P E G ···· 2 ) , M P E G .... 4 
, x t:J: I T U - T H , 2 6 4 ~ ~ t: .:rs l.t' T , = ? (f) -1' ::,.., 51- v ··-- A 7 ,( ..... Jv }:' -r: w 'P.J ft ~ 
Zl t.-: lJl h l: ;· ;;d- 7 1,., - L, )a:' N! ? l: •:) r 7-.. i-· 1) - 1,. t:' ~ tr ; .. rt ~ A -:,'· ':I 7' t. ' ~ fi 7 V .... J.,. 

0~~7'7~-~r~mq~~A7~~t. filfi7v-b~*r-b7~-~~-'a:'•~~~ 
X .:Y- ·:; '.'f t , ft: ~ i'~ J-J. {f) t, . ,y 7" El tf :.J~ r- L, 7 ,( - lv l: ~ 3 D 7 I/ - b.. I® f~ t; L, ·-r !fil :if- ··.r 0 
7-. ·r ·.v :t c:. ;ti:: ·a u " - m; 0 n1:n1 ~.:: .t5 1., , ·r , .:. 0) /;- r1Hi • m ·8 i* J-J. 0 t, ·:1 -f & '(} :.1~ 1- 1.., 7 ,.,, 
•··· Jv r ia: , .:;,., -r v .:et t:: .-i - iilli f~ t L, T ~ m ,$'· .Q " W 

(0059) 
···- ~1 o) ~ f-'lH,: *5 1.- ' t , ;: O) TJ tiJ. t:J: , -Mi k! .::c.. :::,, 1 -... :;..1 A ~ ::.-- r- M ~ ( S E l ) :J. •-:; -t! - Y ia: 

~ 4a -.r .:{;; t t.. , ? t.::. r- 1J ti' i.:: ~:s t.:: -c , 2 D ~ m :::1 ·z :::,, 1-' ;;g. ~- tr J-. n ~ (I -z:· 0 flli (T) t· 1) if ~.r ,t 
, .;;:r ,-{ A 7' v --f 0 >'T •... /\ I:: IJ -f· ,-( ( ~ i'.IE) (f) ft ;ffr, ::f' @J i1 tR, ~ t.t: L., -::/ , ... J's V x ·'j- k. .m f&. 
h~ ~ * tl .:r;i .. "t' t.J) & .. m. tr 7 i.., - L, (J) -1· >- 11 t,, - .A 7 -r -·· 1v t:' ff) ···• tJ (fJ J1- nt ~ ~- ~ n , 2 
D7 t/-l.,i~fi1'.i~1fil7f-~Zl~o 
(0060) 

.:. <}) h ~ f-1) - !~ m z: tt. .• mfr 7 i,, - L. ~ ,ji:. it } .... ~1. -?;; ri1f t..:. , m .... o) rrf ~ ft tR Jf. 1::: 1-2 ;t 7 v 
-·· J..,.. iJ~ ~ tr } .... 11 G ti ~ " .z- (,1) ffi: • C d) 71 t* tj: , ·'f· ffl!j IY1 ~ W, --· {l) 7 t., - L, {f) t, ,y '1' 7 ,f - lV 
~ ia: $$ ~ , ¥. i.:= , :.:r· ntJ (f1:J ~ m --· 0 7 v -·· 1.,. 0 it~ r 1.:.. 7 -< - 1!; 1~ ~ .@ < " ;fx i.r , I.fl r-r 7 t .... - 20 
].,. (l) r •y 7' &. tJ ;t; ), .t~ 7 --< ·-·· JV j-: iJ~ , J, rfl:J 11-J ~ ~ "" {l) 7 t., - 1..., (T) i- ';! ·J' 7 -< - JV ~ l: 'J, ffiij 

09 ~i: m ···· (}) 7 1,, - 1,. (}) ,r- i-- 1,. 7 -1 - ,i.· t:> t ,c. ;;i:; L; -r: , :e, ti :£- n @I~ ~ n ~ o 

(0061) 
fnJ W t.: ~ 3 D l:: ~r· :,t ',i: f;f ·r,JJ ft -,r ~ iJ 1* 'IJ~ ffil {:It ~ Zl , C (f) Ii l'.t it , l.!!i f~ 0) ?ti --·· <l) l: :.,. ···· &. 

u••{l)•=03De2-~frOmff3Dl::~~--~~~Ah~.A7~7~ , --~~ 
.::i - -'a:' 7 v - L, ~ l- ·.:.1 7 7 ,( - Jv ~ r.:. !..; "C f<f -~ ft -?' .:(;i A 7 ·:; 7 t. , ?,fi :::: O) 1::: :1. - « 7 l,, -
L. i,1) Ji~ 1-- L. 7 .-r - Jv tot t. L.. T~ f,f -~ {t -cj- ~ ::i::. f •:; 7' t , l- '.'/ 7' 7 -{ - Jv V ii; ;:J; }, L, 7 1 - Jv 
~ tz:. .,f' :::,, 7 1 ..... - 7-. ;l .ti t;: m fr ~ ·r ;f 7 1,., - .1~ ~ fv '? t:: ':I t- .A i-- 1J - L. ;;g. , -'f· 1· * 1v "" i* 1~ 

-~ .Q X "J- ':I 7' t ig- -&! iJ c 

[0062] 
_t. Ji:; (J) 1J r.t; t :~ D t:' 7-t ~ :x:. >' :.J = 5f' & tr t.,, '!/ = / '> ':/ -~ -j• J.,. ~ 0) !Ii ~ 0 1W ffi ~J: ·, t{ l' IC ic 

~ "9" 1;) C 

(0063) 
l® 1 ta: , ;$: ff UJj 0) 3 D e: ·r· :if v V - l '\ -:,.; A 7· b. {f) ~ ~ .. J' n ':J 7 r~ 't: &'> ~ " V A 7° 1,. l 0 

o ta: , : :: ? <f) -{ :.,; :$l L.,. -··· .A 7 -1 - ,iJ t~ t.: ~ ,; r.f ~ ft ~ .t-1 t::. 1Jl ff e -=r ::d· 7 t .... - .L. ~ ft- '5 e ·:; 
r- A 1-- 1J -·· i.:. -ti: ~ t 1 ;... n ~ t.:.. Ii> {c:. , ? ·1' > 1 O 4 1: (.I) 'f- ·\" -* ;t,, ~r. f~ Mt ~ :h t::. A :h Ii: if.i i" ~ 
, Wt q:. ·T- ii rJJ · · ·• iflJ ~ L t Cl) .:-Y"'. ::1 - 7-~ l O 2 ;;g. mil ?t. ~ ., ~1J ;;{. £:;f , -5 ·1' >' l O 4 ,i , ,{ ~,,. '.7 -
.-z... ·y t- , Wj 1I!. mt. :rs '.:ft fm ~ , x tt T y ~ ;i, 1r - 7 A· ;r-, ·~, r- r; - ,;; ic ~ ~~ L, ·-r J:: :.- ~ o .:.;,~ :::1 - 5f' 

l O 2 ta: , M P E G ·--- 2 , M P E G - 4 , X {j: l T U - T H . 2 6 4 (T) ~ -3 1J; #t ,IB {/) e: 

30 

·Y 1-- A t, 1J - k ~ ]t i-:;l· J.... ~1, ~ ,, ·r :1 - 11' l O 2 tJ: , f~ 8- ilf :h 0) ~ fi 7 v - .L, 0 }, •y '1' 7 -< 40 

•... ,i,, r:- c: m r1 7 i., -- 1..,, (!) * i-- 1~ 7 ·< ····· ,i., i-:· t. ~ itt ~ v ~ t.:.. tb i:. , -5r --t > 1 o s J.: ~;.. ill JJ ;1,t 
:tf ·t 0 " ~ ~ ,,f. ~\! u) - i~J t. L, -c (J) -r· --< A -;t v -{ t o 8 ,.t. , ·7 ,{ ~ 1 o 6 . .L (f) w -~ 'fl{ JJ 7 --< 
- 1v ~ ~ ~ it J... .tt ;_s tt 46 rJ) _;.__ -JJ t~ fii -~ -Q ., .:y,· -1 .:z -:I' t--· ;f 1 o s it , m ~ r~ ¢). o) 1-- ·~ 7" & r.1 
;j;'. }, L. 7 ,f - lV t: ~ , 3 0 7 t .... - 1.., i~i ~ t l., 't' , t.W. Jl R':J t.:. 1m ~ -,}' ~ o fr:j x. hf , :::p ,-r A 7' !..-· 
,-( ! 0 8 tat ' its ift1 -(ii. 'T }..; l: ~i:: i" l.;., ;::.. t -Ji -~ -~ ~ " ;/ A T 1., (J) iili ()) ~ m ~.: .tJ lt ) ·r ' ·r •{ A 7 
l,.- -1' l O 8 fj: , ttl i1 f% J.} v> 1-- ·;; ':f lk. r.J ;f. r- l:.. 7 -< - )f.; 1.: ig- • .::i::. T v ;,J- l'.'.' ::t •···· illii ft t L, 1'." , 

[0064) 

Page 425 of 728



( 15) JP 2005-124200 A 2005.5.12 

fili! f~ (z) ~ "ii~ }i.: )hj L ·r '~ ~ ts Zl tt It, 0) t. L, --C , 7!' -i 7' 7' v -1' l O 8 M: , ~.i ·~ 7~ ~ (/) ffl.fr 7 I/ 
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10 
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Y~Y~~~~-~{f•fi~r*7v-bt~~~rn~~oW*fJ)SEI~~t-~~~ 
$- < u) :$l ...( -;f' i:)'i. fr {£ -,t ~ " 3 D ::-1 Y T Y ·y S E 1 ,x ';/ t - :J t:J: , ( ~ ~ !1) ) ~ .Im 7 i,., •.... .b. 
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k~ma0~~~~~~~m~«!~~0~ffi~~~0fflN~&M,{:/.-~t~J..~~ 
~ J... fl ffiLt • 

~~--~;l.~0())~~6. ~h$~~hGkffa~~-~~~*ttk~~0ffl~~~ 
·,r I- -t: iJ ~ i~ tR G 7.: • ~ JR l, ti'.. ;J. ·t iJ iz: J2@ ~ ;t1 k. 1' ':I- •··· :,J ~ ~ ¥.~ ·9 -Q c t t:: J:. lJ -y iWJ iilli 
8J.?.-4~~~~-~•±d~t ~ ~-~~c~~--~~~---m~-~o U~J ;JUY4 5 ) 

..t. J.2 .:r, ~~J llili 1~ 1=. ftl. f,~ it , 

.J:. t~ ffe1 • if) ':I- -r:- 1; ()) ·& 'f.. ·c 1J ic. ht. , M :&. tJ) ~ % "f:: i't tit it ii~ -:5 t t i?..i n z to t> , 

k~m~MU , -~~k~~~~H~G~-~~~~-~(~%-~~Lt~---~ ~d~0~t~--k~~-*~4~·())·~--~--a 
(Ml >Rrn fi] 

J¥ fr f$ ffiJi 11: 1ri 3¥- r:1l t. . r ·-,:, -< / ~ ~ =r rt .t . 11uq ~ ~ r- rt .t (f) P ·f' .rt tJ, c0 ~ ~ 3¥- r:1l fc. ri.; 40 

'::1 " ·• t :!fr 1JiJ iffii ft ~: !.t rsJl -t 7.;, ;: t.: I.?. t¥ ~ r.: ·t ~ it-1 3R m s ti: ~ (!J tW; !mi 1t w -~ ,~ iitl ., 
(;NJ;RJf;l7) 

Jt WI ~( ;1. - ';,) ~ :;..., tJ L- ·z- :.r, itttJ i¥ji • J.?.- m t- , t ~r ;1. - :J J.? w: ~ 11· ~ mJJ iWi t~ ~ ~ ~ rm t: :rS 1, , --c 

~---~~~~~-~~-~~~~~-~~&•~~~~V~ML, 
tM ~ .fffi ~ (l') ~~ % cf.. ff1 0 -j ·i ff t~ .,( ~ - · ;:;· ,a~ it. me. ~ ?.i> t:::. i¢> h:. ffl ") t:: ~~ m :f i1.: t,f~ ;;jc: ·r m 1I~ tJi 

w t H:: ~ij -1' .:-1. - :.J t. ~ ;...., t1 L- ,, .J.-. a2 ~ -t:· :; .. t. (JJ ~ ~ ·t ~ ~ :1- - :J ~ m 1.: \ -r .. *-1 m ri'!l ffl fi~ m 
-9· ~ Jf~ lf; V.d.: $. -.:> 1~ , r.: -yr i~J 1ml f~ ~ ::t 1~ ·.r ;r;, -r m1 rrm f~ ::t. t:Y. ms ~ ti k r-. L. t 1.f:" t!i ~ t ~<J~ ~ mJJ i® 
{~Hit V.} ~ lfil " 

r ;µ. '* '(ct; o 1 
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J:-. 12 -r, ffilj Lim f~ §i: .li>t ~m M: , 
:;it: fd$ WJ ~ ffJ + r* c::: , 1' 7 . .,r :'/ ~ M ::f:: ~ c. • l!HIL~U~ =f:: r* t. 6J 1.- , -~" zt iJ, GJ :t{£ 1B f-. i* ~c. ~ 

-:-.5 v, ·c -r, fll!J i~ {~ « ~ JJ.x ~- 9 c. 2::. ,~: t;r- ~ t ·t 9 #DR JJi 7 ti:! l1< <r> !tJiWJ f~ 11! ~ i~ !NL 
um~ rrt g J 

J: f2 ifJJHli flHi -~ ~ ~ ~j: , c G it , 
~•••«~•"9~Wak•~~~~~-Y~~-~~tt~~, ~~mn(!)Rm•~ 

~5~~~<t~l?ct~~-~·~~tt~~~Gh~mR0~~~~-A. 
~- Jc -:F llf1 tlliJ fl ~ .fix $ ?;:I: , J:.: fie: ~ ff; =¥· ~ K t{ it~ --:5 ~:r t:s n ~ :J. ·c 1) ,.:: E2 t<l 'c! r.t t..: -{ :I- - :J ~ 

•NLtTM••~~~~~ct~Mfflt~~-*~7~-0~R9m~Hac 
[~~*l.R l O] iO 

F.E m ..,( ~ - y 1,£- J, fJ L -r T ill11 ®.l il 1-?. ffl 11 ) -c -{ )f.. ~ y 1-?. fu -~} "j" ~ &I filU ff! m -~ 15 ~ ~r. f:5 I, \ -c 

~---~~-~~•&ke~~~~~-~~~-~~~-I-t, 
-~·~~*"9MffiM~t~-..,(~-Y~~Ah~~Ahifit. 
~ fx (!) ~ Jfi ~ i:ti ~;: M J;L~ ·:5 tJ- t~ *1 ~ • m ~ till ~ "9' ~ ~ ~ I fl ;{f:' :YI L, , ~ Ne i2 tm I fil &.: ~ lJ 

~-~n~--"9~~~-~~ttLt. AhI&~A~L~-~--~~~Rm•~~M 
~~0Gh~-$~~~LY~---~~d~~~-~-~dI~t ~-~kC~~M•~~~----~h~n 
Lrtl .:Jt JI'{ l 1 ) 

.i: !c '.111 ffil ~c ~ t~ • 

~ h l$ iWJ ~ m 2F ~ r.: • 7 7 ,r ;.., %: * ¥- i't <::. ~ ~ tft ~ * ¥- ~ <::. (!) I. nr -t1 :0' (l) ~= m ·T- 1$ t( ~ 
-_-; 11, -c .:'f im lWi ft ~ ~ ;~£ -ii- ,'!> c i:: ~ :ttr i, i:: -:,r ~ tN .iR ~ 1 o tc ~ o) w1 ™ fj m ~- n rt " 
t WL~t, rtt ! 2 ) 

1:. aa WJ @H~ ttH~· ti r:li i-.t , ~ s k: , 
J: &"! ttt fi o.) • m:: .:.'f:- 1:ti {T) -?i ~ ~.i,, ~ < t ~ l -..J t.J. J: (l) ~ Jf~ 1¥: Lt tJ~ lJ Jt; ·:5 t:t i::, tt .~ t~ ~ O) J. -c 

0~. ~Ng8;{f:'~~~~W&~•M~~~;I.-V~~-~~I~~-~
J:~m~I8~, R~¥~~~~~~Gh~:f.~0~~-'c!hk~~-ve•~GT~ 

~--~~~~~c~e~-~~~-*~10~-~--·-~~~o 
tiiiu.R .ffi 1 3 J 

20 

I± ffi .,( j. ~ :.J ~ A 77 LT -'f lWJ iiffi ,{~ ~ Jf:J 1,,, T .,( ./.. - :_.J ·~~ ffi. ·f:} -r ~ m,'f; imi f~ ffi ~is~ t.::. ts v' T 30 

mn0•m~~~1~~~<t~1?~J:.:~Rm~~~~~~~;~~*•(!)j.~0~ 
,fM••~~d~~-~~-~~~~)-~~~-~~L~~

J:~--~J.t9(l))~-ffi~~~)~0~~~;1-~0ffl.~&M~~-V~~A7J~ 
¢}-.hIWt, 

J: t:i! tM ~< Cf) 'I- -t: IJ Cl) 11-1 tJ' f, , A fJ :.r. #ii i:;~ A 1J L t.::. F.E !/trl ..{ ;,t - ':/ K ft * r.t t;: :f. ~ 1) t# ~ f/• 
~~~~U1ri:'mmLt. m~L~~~U~E-~h~~~-~e••*~~~~~~.:r,
ffm l~ iJ:- ~ $. 1· ~) ·p r!Jj @i i~ ~ r)i .I fil c: 
~-~kc~~--~~~~---~~~D 
Ui?Uit Jfl 1 4 J 

.J:. ~c .:r, iJliJ iffii ij iE fffe. ::c fi? fj: • 

ma02w~~~•~<~s•~e~~m~r~~~~. 
~~mn0~~~0~ ~~0~~. ~~~~**~~tt~~~Gnt~~, 

~~m~I~~- m~G~~~v~~~L~~IB~~~-~<RIB~U~L~~--· 
~~~~~ct~••t~~•*~13~•(l)•~•m~n~. 
Uil131<~1 sJ 

.. t.ttcm~:rfili.t, 
:qq=y .f.:t 1W.r ~ f~ .qqt l: , 7 7 ,( :_,, ~ ff~ ~ r~ t . ~ *fUi.: Jf3 :¥ rt l:: O) 1.,, -.f :rt :fJ, o) ~ M ~F i:1dr ¥. 

--:11.,, ·r -r, ffllj filli ;~ ~ ~ 1~ -~-· ~ .:. t: ~ tf w .~ ,t Q -~~ }it rn 1 4 Jc tt 0) mJJ illli ~ m wJ Ii~ c 
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~---~~d9~W~~-M,r~-1/.-V~~-~~~•xn~. 
?fl ~ fflt *i (l) ft w ¥ it (!) -5 t> EE ~ '1' /. -··· V ~ ':t ;£ ·9- ;,;i t.: fl) f..: m t- \ tt $.: fJ 4=- ~ ~ if. -:t t~ :ifi tilt 

1!l t. F£ i-m -1 .>< ····· s.-~ t.: ;:1,r J-. 11 L- , J. a2 uc: tQ .:.r. .m tz.: J:: I? ~2 ~ '2: ;t·t 0 ~ oo -r 0 --r ;j. - ::.;; :a:- mi.., -c 
, m ff. ·M ~ "h~ ;f: 9 lil-: ID ·T- J$ i;:: Jt. ·::5 v' t -:f lif.J Tffii ~ Ii: ~*-. 1-tX ·9 ~ ·Y,, tlf:j !mi f~ ~ $t .T. .flt i.E- 6Wf .:l t::. ~ ~ 
;r: ,r-!f w 1.-:. ·t- Q w1 IIDi 1~ m -~· ti ~ " 
OAf 3f<J.Ji 1 7 J 

J:. lie ·v miJ ~ fj ~ nil .r. +fil ht , 
:if! fi .m ®J ~ m ,1, r* l; , 7 7 -( :/ ~ tf3 ¥ r~ t , iE m ~ n~ -¥ 1t ~ (l) 1.r , '"9 t1 tJ, !T> ~ m ·¥ r:t u.: ~ w 

-:; l<' -r ·Y.· nl!J@H~ Jtt ~ !ix ar ~ ;:: t ~~wt -t ~ ~1~ >tun 1 6 a2 ~ 0) iil1 Iim 1t ~ ·ry n 1* c 

Ut¢13.t{ rtt l 8 J 

WR(l)R~¥~(l)1~~~<~~l~~~(l)~IB~$~ff~~~G~~--(l);i-.~0~ 
, 7 tt~J i1ffi ~ 7£' ~!£·rt ~ ifi f~ t.: $ ~~ -~ Q ~( ;I-. -··· ;;J-* }1t! ffi -it ;.$ T fl~ iffl ;{. , 

J: i!i:! :r-, i'rllJ mil ~ it. Bx I :¥.fl tt , .L Jc ~£ ID f.J:: 11.; k: J;j' J;;.'-; ~5 (t G tt ;,;i ;1.. ·t l) tr ~'2 tit c ft t::. -1' .-:J. - :J 
~-MLt~~--~~~~~c~~Mm~,r~-*~16~80)8••m~h~~ 
r j!'J ~n u) n¥ ~ ti: ~ i.lf-l l 
( :SZ Wr }.HJf ] 
[000 1 ] 

c. 11) ~ flJ1 M: , ?§IJ ;it tt· , ::;- t.,, ~ m ~ • 7 1,.-. ~- ~ ~ t.i": ?! (l) iilli f~ ;Jn 1~ m liB i.:: rr-1 v \ c:.) ,t't .i;j -m *i :ra 
~ Z1 ~H1!l WHill ft ifil f~ ~ ~g t.l: ~ -('· ffl (;'> i; n. ~ fil~ lfili f~ m ~ !t / 11i -~ ~ ,m' TV~ )l,; VTR' I::: -r 
;,J· -tJ" -·- ., ~ -- t~ c O) OOi fj Wtr .ffl • t{c ~ iii (ft t.t c:: 1: ffl t, , i::> :tt ~ ~ iOO ~ f.f -~· {t / :W. ff ~ Wt , .!11 ~ :1 

7 J, 1
) .:c. 7 it l < ii D SP ( I) i g i ta 1 S i g n a 1 Pro cc s so r) 0) 7 7 - 1,., 7 ::r.:. 7 O.) tti3 ·r: ~ ~ c!" ft 

.:ti mh m f§! ~ ~ <t / ft.1 :g- 7" u ~ --; 1.,. 1.:-.i: l!. h: .m v, s :tt {;) !iJJ um ,r~ a) 7 iWJ K. im -,r Q t. 0 ·r: ilS ,Q () 

r ~ m t1dlli J 
(0002) 

t't * <J) !liJ.l @if~ U) ?ij· i'f} fl::/ {fl -~ jj· .ii(!(. ~J tj ,Q ·:f> mJ ~ ~ {t / 1~ ~ tJ) W.i t Lt, ! SO/ I EC JTC l 
/SC 2 9 I W G l l &c. "( ~ ~ ft f''f tre fl• 1· 1· ~..> ,; t"t t t,' ;~ MP E G - 4 O! o v i n g P i c t u re Exp e r t s Group Ph 

20 

ase-4) 0) ~ ·:r' ~- %F ~-ft/ ffi ·11 t~ Htt i1 i\ (Vel'i f icat ion Model , J,.:.i, TV M) iJ,; .15 tf S .:tl 0,, VM 30 
i.t. MP E G ·· 4 v) ~ ~ {t ft ~ 0) J.ffi fi· t,:: {'l!. -:i t T:i :it (JJ pg g f.{• ~ ft L t t, ' 0 fJ~ , C ~ <! tt V M Ver' s i m, 
5. 0~ ;ffi Ji! L, , 1..:,CF .iji ~c: VM ~ ~ Ud "if" Q " 
(0003) 

v1ua: .ll1 iiID f~:,, ···- ··r > .7. ~~ flti rm/~ r& 1¥-1 ~cf±~ 0) ~.:ti-.:~ ~ ,Q@ f®! :-t· 'f ~~ ::: ? J, <i) ~ tl 1* t 
Lt c1:: G x., .gum 1~ :t 7' :! :x. 7 i-- ~ lli ffi. t L, -r v.r iiS, ft/ m ~}~fr? "ti it -c ~ :t;; c VM~C .}J ~t 
~ !:~ ·r ~ -r - , t1il Jlli ~ ® 2 9 t.:: ff, 'V ,, V !i-l: t;t ii# !Ui ~ ~ ft ilti tt 1W) l@ {t ::t 7" v .:c. 7 r- ~ V i de o 
0 b j e c: r (VO ) t !lf '{J , VO 0 :3- »ff ~1J (l) ~ !fr.i IJ: ~ L, ·r.J= F-} {t (!) lU {ii. t:. tr, Q imi f~ ::;-· - ~ i~ V i d e o Ob J e 

ct PI ane (VOP) t U>f' ~" VOfJ~ ff~Jf!U l'ftl / ~ fa'J Ml ic iWr 1m 11 >.r: f.r- -..) t.1& ~, ~# fJ!J ft VO t VOPO) FM ~z: Vi 
d e o Ob j e c t l a y e r ( VO i.) G:' ~ .ijt {v. ~ ~ &:.r ~[ VO!~ O') m fl§ tm ~ ~ ~ :tfi ;J- ~ ~ '? i.: I,; -__, -c I. "' ~ ,, 

~ VOP~i ;~ .:l;I,; 1'ti ffl t . r ,7 7.. -r -\• "1W' ~ r.: k H· ~ ~ ~1. ,Q., k. tf. L, !Jh@.i {l -:..,. -· '7 Y .:1,, .-P -r_; VO"h~ 40 
! ·:> 0) ~ ~ , ~ VO P ,j: 7 f-.·· - b. 1.:. jtJ ~ t t.l: ~ ,, t'.'. (l) t~ fr ti ~ :ti~ ttH'lfl t;; t¥ tf. t!" ~ , -r 7 7. ::;-
-\· rn ff;! tt ti' n~ r.r ·~J ft/ n'! -~· c!" n. ~ ., 
(0004] 

VO Ht ~ 3 0 ~.: ii: ·9 <~ ·) t.: , % :tR till ¥.i ~ k'1 l:.> :t.:i -:,t 7 1t, "7 7' -r - ;. t ·r 7 ;2, 1- -r- 1'i!J #1 Ji:- «> 
s :ti -:ct 'i· ,y .A r -r- -r ···· ~ h' '=> ~ 0 #4 ~ ~ ·J<Sc -.) " ~ -r - ~ ti , t' t1 :f..! n. 1 6 x 1 a -IJ· ::,.., -;l ,1,, 'h· i; 

iJ: ;.$ '.°f o •y 7 ( 7' lv 7 7 '.7 P ·.'J 7 , ~· 7 P 'f P •:; 7 ) (J') ;f,U 13 {4: t. L, -C IE ~ ~ :h Q " 7 .1v 7 
7 / P ':I ? i~ 0) ~ -tJ" 'Y -;/' Ji, ,ct. 8 ~ ':I I'- L'" ~ ff! ~ t1. ~ " ·z '/ t.l / P •;/ '7 tj: , 16 X !6 -if ::'/ / Jl.: (J) 

ml! i-~ {~ ff ~:. N IB!i L, ~c 't' t"t i.:: ~ ~::; -t ~ t5 1'2 fM -~· IJ:: a- <tJ " if}} &ii fl :"/ - Jr Y 7. 1J' & VO P ·r' - y i£' 
f'µ l? lli ·9 m r.m ~ct * :pf ·fJ 1t: ~ ff~ ~ 1: h n .n -!> l~ G> t -,r .t$ " 
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131 3 l ti vwm= ·~{I::/ 15 :i:.\ }~ J: ~ VOPr-f ~} {t ~ ffil (I) m fix.~* L, !'-: ~ (I) ·r: && %.. " jftj l81 t: ~ l,'I 
t , P 1 ~i A iJ t t,;: 9 fjf( VO P ·r' - ~ , P ;:~ ,~ VO P c1) m 1K ffl ffl ~ J:S (;, :b ~- 7,. ;L, 7 7 '"/ P •:; ~ , 

P 3 a tJ;}... h ?.:' n t;:.. J;~ VOP·r - 9' O) ff'i .t--l:.: tm ffl O) :fS ~ -~ fE; ;i<. ~ t:. .Y.> (I) :;,:. ,{ •y 'f·, P 4 ,ct: 7 ;t., 

7 r -;r o ,~, t, ~ E£ .tti m ·ii\!· fr. ·ir Q -1~ ~;\ :?~f ·f?t fr: $ , P s ta: JI: ~ 7 1v 7 1' -;r o ·;; > -,~ --·· -!7 , P 6 
ti mi i-Yr ~ ·~ T' Ji; 7 7' 7• t:! "-' 7 , P 7 ti :.f- 7 A 7- ·t' "r ···- 5? ( x ? t:l -;i P ·;; ·7 ) , P 8 it m1J t .~ 
l±\ ~ , P 9 t;t il!JJ ~ 1 ~ 5 ~ - '.7 , P l O tJ; fil/J ~ ~ij {a ~ , P l l tr. =f- ?fll1 filii {~ ~ .fflj , P l 2 ~! :!f 
iit!J -1:: - F .@ N Jfff~ , P 1 3 tJ: -7r, il\'ll t - t-:' ., P 1 4 t;t. Y. i!H tllii {~ ~ P 1 5 ~i -:r, OOl Wt ~ fg ·~ , P 1 
6 t;t r 7 7... -1- ·V f.f s it: ~s , P l 7 ti 7· ? 7. r ""7 ff ~ ft tilt ff1 , P l 8 ti mi wr ffi ~ ·"f, ll~J ~ ~ fffi 
}} ' p 1 9 ';j: J~ r1t m ~ -::.( 7 p ·7 .:l ·1 7 ' p 2 0 u: A / 7 .,( I-· ;I- -t- 3) ]@ ii tm' p 2 l U: VOP 
:J. -F.- 1J , P 2 2 ti: 7... 7' 5 ,( 1-- ;I. -=E: 1.J .• P 2 3 t.t l:if ~ £H~ I'% 1t • 1t HUt :m ., P 2 4 ti '" ·1 7 lO 
7 , P 2 5 &;t: r.f 8· {t; l:: 'Y t- A r- l) - L. "'(:' ~ Q o 

[0006) 
* }"';:_ , ~ 3 2 i: .:::: ff) m {~-fr: ~ &! (!) lfi!J w 1,£- -~ 1t:) l, t;; 7 t'J - 7• °'\' - f" .:a:- ;j; -,J- C 

[0007) 
l§ :1 l O) tf ~- ·{t. ~ mt tr. ts,,, l:', Ji¥. VOP"'P-·· 7 P 1 tt ~ ·f' 7 ;1, 7 i' 7 1:1 '/ 7 P 2 , "'< 7 n 

-;f t:1 'Y ? P 7 h: ft i!llE ~ 1'1 ( .A'.. 7" -:; 7' P S 2 , A -;· ';) 7 P S 3 ) , 7 Jf.,, 7 'i' 7' o •:; 7 P 2 tel: 
~:j};:~~~9P4~. 7?C/P~?P7U-~MWSP8~~Gh~.MUR~~$P 
1 ti 7 Jv 7 r 7 P ·:; 7 P 2 (!J i~ -- '51 ff. i~ ~: fr -j !m, $ 7 t1 "J ? ( ,:. .;;" •:J 7' P S 4 ) -c ih ~ , 
c c1J H~ 1:1J:J ft m :tR 'l'rl ¥lf (I) EE ~~ "fs t* ~.: ~ b ~ t, a) ·r: ,,t ~ 1,, ·, o) -(' , -t o) 911 mi (J) ~ ~m M L. .:: -r tJ: 1fi' 
~ °9 ~ o 20 
[0008) 

m~R~~•P40llih~ff•Y~77~-~Ps~•ffim~r~777CY?Po~ 
, ttfi 'lff ,.t nJ ~: £t :tf ?J t t . $, m ft ~ P 2 3 i.: m s t1 • i~ $'f tt @1 ~ • w ~ P s ~ @1 i.'€· l'ifl al tn~ r 
l o , ·y mu t -··· ~ tlf :JR ms r 1 2 , * ? ;;z "'f· .,, R f% ft ffls r 1 s i: -=t- n ~: t1. * (;, n 7a, ., 

[0009] 
lE/J ~ M£ /:tt {,'f, P 8 ( A -f· ·:; 7° P S 5 ) £j: , ''? ? n -;f D •:; ·7 P 7 ~ ~ ~1 fix ~i , VO P ';J. ·t l) P 

2 1 tc::. :.#i .ffi ~- tl t I:" ,?;, ~ J!,'a ti!ii f~ -r - 1it t~. ffi1 ffi 11! ~ "i' IV 7 7 7 o ".) 7 P 6 ~ · ffl \- \ -z:· , -~ '7 t:i 

--;/ n ":I ·7 C t t: o - h JlJ tJ: if.}J ~ ""\ 7 t- JJ., ~ ~t 1:U <J· -~ o ;:: i.: -C: , tt'.l ~ ""\ 7 r- Jv t.!. ~tJ i · 1 { 5 7' 
- $: (J) - f.,jij ·r t5 ~ o VOP .-:/. ·'€- 1) P 2 l ~.::ti. -~ -~ h':: ?;: -!'f {t ~ tt ft VOPO) Jt,} rtr m: ~ @l j~ i)t ~ :ftl 
~ t1 ¢ 0 VO P ;I. ·t 1.J P 2 l u) µ!;J ~ t.i , ·:::;, 7 o 7 t1 ·;; ? c1) ff ff fl:: ii ~ b ~ c:· ,:;: t: ~ ;7- i· 0) Jm 30 

fiJr ~ ~- ffiJ fj -c ~ !tfr <!' n ~., ~ 0 tr:: [~J ~ ~ l±Hif> P 8 tr- ~ VOPO) -;- ? A::;.-~ ~r -·- :$l ~ f* ,a- 51: 
}t fix ~J , ;z -:I' "7 . ..f r ~ ·c i..J P 2 2 i,: m wi ?.:' n -c 1:"' .{;) ~ ~{i rmH~ .:y-· -- -!it c:. >m ifdi! -i¥f 7 j~ 7 7 ·r· 
- ~ ~ JH i., T If o - 1 <; 1v JJ: 7 - ·e' ::.,, ~- , ~ 5 '/,. ·- 9 :.tr.- ~ ell ·ir ~ mt M *., {)f -tt ~ -:) o ;.z. -:l "7 ,f t--

[0010) 
iWJ ~ 1iU fl.\! tr.5 P l O ( ;z .:;- "'1 :l P S 6 ) t;J: , ffilJ ~ .~ 1±.! ~11 P 8 -r: ~ LB l- t..: iM ~ ; t 5' j. - -!it P 

9 t. /% i'ff {ti 0° F )f.,, 7 ")' ::f CJ ~:I ? P 6 '&: Jti ~ '> -c "J' ~j @I f~ fu.t Mi P 1 1 ~ ~ ~ 9· %_, o, ~~ f, 'I ~ , ·}', 

r;~J -f: - l--° iiHR i:m P l 2 t..: -t.:n ' ·t· , :!f nt1 iITT ~ iIB !% m: 11 t.: JJfHf P~· '~ :h ~ :.ti:- ffl t.. ' -c ~ ~ff< ? ? o -;r 
o ·:; 7 (I) li'iH.t: fr:J iJ: ·J~ iWH:: - F P l 3 :J'S J: '(1 ·'[,, mom i~ P ! 4 ~ ~ ;'t'. -9· ~ ( .::Z 7· •:; 7 P S 7 ) 
" .-::r, mi! .:r:: - I-! ~ m m) P 1 2 ·r- kt -·( :.; r- .:;:; 7 I/ - 1>. r.f ·~ ft / /( >' j - 7 I/ - 1,. r.r- ·~-it a> ,, , ~,r 40 

~'l tJ, o.) m ~ it tJ, t t. .. '? ¥11 :m b fi b .r-i. ~ " 
( 0 0 1 1 ] 

'"f· ,;1 7, =r """ ttf -~~- ft fr;1 P 1 6 -c it , :r-, nPJ 't - i-:- r 1 3 i~. ~ -:; 1," -c , ::r- !l{iJ ~ ~ f~ ·I~ P 1 s * 
t::tt:fl}'{-"<"~JP:7P-:; ~.l-'tO)t.,£1)~0CT (D iscrete Cosine Transform), fil7··(tL,, H}S4'1. 

tt -m -7· ·ft o c T % ~ f.t 7 WJ 1t , ~ t.:. tct r~ ~ , nJ ~ ~ i~ -~ lt · ~ m ft ~ r 2 :~ ~ ~ '? ff ~ ft ·er 
Q ( A .:.Y- •:; 7' P S 8 , A ·r ·/ :'-f P S 9 ) " 'r.iJ ~ ~ ~ 8- ft: ilB • ~ ffi ft: ·ti-iS P 2 3 tj: , &.'> 0> iJ" l.:. 
~ 11.: ii) I?., ti f;:_ ~ ;./ ::>l ·:; 7 ?.. ~ UJ ~ ~ ~ -~ ft :J - F ~ ic. f;t. It" , ~ tt 1lx: ? t.: ·r - -5( ~ - t: •:; f-.. A 
t-- 1J - .!.de. Tf.U~ L -c ~.~.ft ·ij- ~ C 2, .:.Y- ,;; 7 P S l O) ., ffFf- H:. DCTf* ~ l·a:, ~ .til -:f {t, i$ n 

. CT ~ ~~ ·r ,!fu Rlr ~ f:J ,.. jff J ~LffHt:P~ P l 8 ~<.°'. <!' Zt tdf , 7 i!Fl lIDl f.$1 P l 4 t hu J$J ?.' tL!ffi i;;i ~ f,} ·x 
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;. * ,; P 2 1 to .J:: r.f ;z. -:t 5 ,{ 1-- :J. ·c 1J P 2 2 i.:: :m: ~ ib. * :n , .l;{ f~ (J) vor vJ -J";. 1HI! i.: ffl t-, f> :t1 
-?;; (A.7·,.,,·:tp S l 2) •> 

( 0 0 l 2 ] 

VOP :J. ~ l) P 2 1 0) ~ fir ffiij m1 (;:: ? i,"'> t 8¥- L, < lm P,"j ·<t -Q" 

(0013) 

V M ¥(' tt )ill 'fl~ , t@ 3 3 tr. ;}j~ ~- cl: ? h:: 4 ffil ~~ Cf) VO P 0) r.f f} ft ,;t ..{ -:f 1J~ ® !J , -:t· ti :f: t1 0) ,;t ,{ 
-:I C t t:. 0 -r: f~ ~ :/t -Q ·Y. ilr.J :ts ii: ;a- -r 7 o ·7 r.:i -;; 7 C' t: {i: ~ t~ 't: ~ -Q " l " VO P "t:' / .• t .::f uf:J ;?.°: ~~ 
:.-. f:::. < fr b '9"' 'V' ,"( t -{ :./ f" ·7 7 I.,,-- L. Zff i;:g ft <J· ~ 0 P--VOHt ~ * 0.) voptJ, r:; (J) T ~J ~ tT '? iO 

;: t iJt -r! ~ ~ " B ·- VO P ~j: , ~ . *. :to J:: 'CJ * * O) V fJ P ~ :r, iWJ t:.: {!!! Jf1 ¥"f' t -Q o 

(0014] 
i.~ . .i:-. (!) -'f' l!U! ti ¥9 A( -c 8l/J ~ ... , 7 j, JS/,.:~ {;) ·'j"-. rn)J ·rt;{;)« --1:f, Spr l. te-VOPtt 7- 7' 7 -1 t-. ,;I.. 

t 1J ~ m t-.., t::. T lWJ -/J~ nJ kt --r_; ® -?;; " A 7 -') -{ f, t ti , .. F it 
x' =(a x + b y + c) /(g x + h y + l) 

y' =(d X + e y + f)/(g X +h y + 1) 

}c. ~ -&- '? -- I:: >' ,lf 1{ 7 j. - :9 {'~ '1 r-
e o o 1 5 J 
[ ~ 1 ) 

···~ ( b d ' a=,a , ,c, ,e,f,g,h/ 

(0016) 
J,r. VOPli1 frl. ti:~ ili l., ( ·-> t.i: ..--;; ? r- JL, 7<t' :;'f- 9',, ~ .f', ~! t;) , ('.'. :t1 ti:'. 1ili -::.1 v' -C VOP~ it.fi :!x, ~ ,a 
L T l, , < c t tc. .::1::: ".) ~t 1ti.: '9- ~ ~ f~ ~ r.fl -r· «> IJ , :x ~ ·7 ..{ 1-- ;1. -t: 1J P 2 2 tc'. ~ ~ ·i.! n Q <· 

[0017) 

.::. ~ ¥c , < x , y H.1 .Bf{ v o P o) 2 :.?\' :re ~ t~ .1:: 'V o) iilli ~4U:t: rt- c x • , y • ) M. 7 .. _. 1:! ::,, ij' 1 ~ ·'7 ~ 
- ?l li.:: ~ -::> ¥( ( x, y) £.: :t.J' re.~ f.j it f, t'l ,?;., A 7' 7 .,( !-· ~ t l) r+-1 (J) ffii #~ {'if. iifl -r! &; ~ o S p !' i t e · VO P 
(!) ,S- ~ 7 P 7' P •;; 7 ·r;· l·i , C iJ) ? - l:::'.' :.; ~· , ~ 7 I-, - ·$! {! ·:; 1-- 4-"'.' *ft. - · O'-J t.: m l- ·, T , ;.z -:f .:7 ,{ 
r- :1- -t: lJ r.t-i (I) < x • • y · ) f.r i:'~ ~ L- ·r ·'f,- ill:1 rw1 f!§! i.f:' ~ .6X L- t ·°f' 1R1J ~ fr -3 c t. 1)~ 't: ~ -Q o ~ iifi ,c 
ia: , ;z. -:I '7 ,{ J, i:. ~a: , ·Y,. nlil ,... FM it " ~ r ¥ .,( 7" ~ 'Y 7 7-. ~.i' 7 -1' t-. J l: , ·"f, ?HU ~r.: H~ 1.,' ~ t. t 'b 
K , f~ ·~· {l\ll "?;' :ili: {!.J !'.rt~;:: VOP~ ~ n.lt ·9 ~ 0 l't-J -c ffl t,, ~ r ;;z P ·? ,r ,y 7 :7... -:/ ·7 ,{ r } v) [~ ?,IJ ii 30 

a1> ;~ iJ~ , .t,'.1, T ~-- iili """'- ~ @.! 3 4 ..... fJffi :1 7 'V t;t , ,:t' ,{ ·r ~ ';/ ·? ;;z 7' 9 ·1' J, ~ f' ;;z --;/' 7 ·1 1' .J (J) 

'.{{t~t'Jl!t,,1;,o 

(0018) 
WJ} ~ ~ tJj fil> p 8 ·t f;j: , ti. J:: (J) :r, ffi!J ti: fl1 i, ' J.;i g/jJ ~ ~ ·7 r, Jii .fJ .J:: tf 9 .... ~ / ~/ I\ 7 ;/, --· '.'.7 ~ 

~ l:U ·9 ~ " WJ ~ X. 7 1-- )l1 ts ~ (J r; - ~ y )f } ~ 7 .~ - ~ ~ am ~ ) ~ ·7 .~ - -?.~ p 9 )::. I,, ' "? -~· ~ ·tt 
*1~ #); ·t {;.< (> 

(0019) 

( 2 ) IJJ ~ MHfU:lfS 
irJJ ~ Mi ft! fn5 P 1 O kt ~j A ti @ 3 4 H:. :i~ i· J:: ? ~ pq t!iHi~ fix ~ t ~ a ffi1 ~ Ii.: r5 t, ' t , P 2 6 

~.:i: 7 ... ¥ ~ Y ~f , { ·7 :1- -·· 9 , P 2 1 tt !&1 ~ x. .,. r- 1v , P 2 s ,.t ~ o - 1 < ,i., ilti ~- ,im -ftt tm .. P 2 10 
9 li o -- tJ Ji, ill/1 ~ fW tt!£ ffi5 , P 3 0 ti r; ·- ~ :./ ~l ; i;. ·7 :J. - ?l i.:: J:: ~ .'.'f, ittlJ illli {~ {l.fi ~ • P 3 l ti 
mJJ ~ '"" 7 I- iv tc. .J:: ~ -r zi[lf @Hi~ 1iii -c ~ ~ <· T ilfl ftl.lH'id~ Mi P I 1 ~ 7 - l:::'.' Y '/ 1.;, 7 -:J. - ~ f<'..'. 

~~~•••MMP3oa~a•~~~}~~~~~~••••r31.:z-&~~~••t 
1' ~., 
(0020) 

7' ')' ·-j' P S 2 1 t,:. ~ -,r ., 
(0021) 

[~1 ~ Ml ft! flµ P I O ·?: ?:J:, ~.:t 7 o ·7 i:-1 -;, ·7 P 7 ;:-;' t. ti:. lb ~ ¥~ ill£$ P 8 1:-' ~ Iii '¢ ti t" VO P~ 
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·-c -y;. lW.l iWH~ ®Hm P 1 I i: ft: ioc ,t ,Q ,, 7 r:i - ., , Ji, 1MJ ~ MH1!Hffi P 2 8 ~;:: :to v, Z lJ ····· !::'.' 'Y 7 1 \ ·7 
;1. ·- :$!. P 2 n ~ m 1:, t:: WJ -~ mi -!fl ~ 1-r 1,, , r.-1 - 1J ,1,, JJJ ~ ~ fl ai~ P 2 9 i:. t:r 1,, -c ~JJ ~ ""' ? 1, ,i., 

r 2 7 Ja: m 1,, r.:: 111 ·~ 1!ii ft4: ~ fi ? " 
(00 22 ) 

I - VO P t' ~t W} ~ ~ ~ trr5 P 1 0 ~;. m.lJ {'¥ L, fJ: i,-, ( A 'J- •y -;t P S I 4 f.), i0 X ·'j- •:; 7' P S 2 l .,.., 

ff < ) " i ·· VOP J:J.. it!- fT> ~ ~ , n ····· tJ .Jv ~.i ~ :rm~$ P 2 9 ii !llJ11'F L, , Wl ~ "" -7 I"- ;J., P 2 7 iJ..
,f.fl \, \ l VO p ~ ·1:- 1) r 2 1 ft1 0) iM 1~ ff) VO p .Im m w: i9 [&Jf1§l 1J' G 'I' $1 Lim 1%l ~ ~ ( p R l Hf: ~ l') In i' ( 
A ·r ,y 7' P s 1 s ) o p ... vor-c it c (l) .'.f, i1~J OOi ft f!~ *1tl CPR 1) o) di--~: .m tt" ;.s c:: }:': k: t.;;.;;" 
(0023] 

A ·'f •:; -:f' P S 1 6 "f B ... VO P ~ 0 ;.$ ~ "2: :ti tc. l$ it t.t , 'ti 0, },:::: o - :h JI., ®1 ~ fifj ffit fif~ P 2 9 tr: H) 

.ts v ·, T , ilv.J ~ .....:; '/ I"- Jl.1 P 2 7 ~: ffi v , -C VO P _,;< .:£· 1) P 2 1 I~ a) ).:;: * Cf) VO P }t;j p)r iji ~ f~j i~ "lJ' G ·J,-
i!{lj iffiT {~ M: fllJ (PR 2) ~: ll:'x !? t-H 1· ~:: t 't t~ ( .7... T •.:, 7' P S l 7 ) , ~ r. ;t;5 J:. rJ * * (l) VO P Ml yff "fSl. 

-~- imi 1~ t.J, f, 1# tt sfo fWJ wn 1* ~ ffli i: Jm J;): xf!. ~1 L ye :y, iWJ iim {~ 1.~ mi < P R 3 ) .~ {~ ~ c ;;z ·r ·J ...,., r s 1 

8) " 
(0024) 

* t.:, :'i' ~( v? J, -)",. m~ ( l TU·-T~:IJ ~: H, 263ftf ~- {t 1:i i\ i: tB o· ~ 87 l/ .,.., L.. f£l ~ (J) 7 Mi 1J i\ 
tz:. &t; y:5 < -y jlf.J O Hi';::~ ,Q p ... VOPO) ··"<. ~l l-- JI,, -JJ, 0> B 7 1.,,- 1 .. ffl (J)-"'? 1-- Jv *-fl:;,;," C .::::. ~ tj; tr 
m 0) rr2. ,,-] ti ·lli' ~ -~ ,Q H:. ·:3 1," T f., fol -~ i~ 5f li~J ma ~ i~ tu (PR 4) -'a: .~L tbl -~;- -?;., ( :7... f ';) ·7 P S l 9 

) o 1:§ 3 4 h: :ts v, t , m/1 0! ,..., 7 }, A· tc. .J:. ~ "f ff!~ ffiiliid~ Ml P :3 l tt .L Ji:: =.f., $! @diH~ -l1!i PR lfJ' 

t; PR 4 0 ..... Im * tc i.t y9 -"' t ~ ~ ~ ~- ;,';, 'b (J) C: y,t- ~ a 20 
(0025] 

l-VOP""C' 1b R-VOPt: 't> tJ: it' .I:,~ -ft ~;t Spr i te-VOPyf &6 t), VOP ;f.. -:f.:- ') i), & ~b ~ « 7 r- Ji,,~ .l'fl 1,, 

T ;;_f iW! @i i~ * :?-m ( P R l ) ~ lti IJ W i- ~ t. it i: , ;;z -Y- ·-:; -:f P S 2 O ~ I/ o - 1, Jv !VJ ~ -Ml fa isl$ P 
2 8 re .:rs 1s , ·r '7 - i::' ;.,; -1f 1 { ·7 ;1. - p P 2 6 1g, ffl t." t ?'.. -;t ·'") -1 J, ;1. ·E i.1 P 2 2 n' ~ 'Y ttlli fiw {&t 

{lt-¥>,ll P 3 0 1£-f& ~ !fp;., 
(00261 

I/ t.1 - ;-\ ;t, ~JJ ~ Mi {a:~ P 2 8 tj: rJ - ~ / -;I I\ 5 ;f.. - ?I P 2 5 f1' & ::Z ~7 7 ~( 1' ,--J. -r.- 1) P 2 
2 * {}) "Y iWl lwt fi * ~m f;~ ff ff: y,r ,Q 7 V ].,, 7, ~ Jit i~: L, ' L j,1. ~~ m -::5 t- '> t A :t 7 "'I 1-- ;I- ·"t~ 1) p 2 

2 b' 0> T iilHni fiH~ M P :~ o ;?.°: ifx IJ th L.. t tH tJ "9- ~ o o - iJ Jt., @1 ~ 1iH Wt ffi> P 2 9 ,i WJ1 ~ ..,.'\ ? 
I"- ;L, P 2 7 1)\ G VOP /. -f.: IJ P 2 1 $ (l) .;:r, iWJ fm.i i~ iJ~ {:y. {·E ~ ~ 7 1-: v A ;{f: ff"!·~ i_.. , C :h ~Z. ~ -.:5 30 

t,' -C VO P -~~ ·-E 1) P 2 I 1.;, G ·r iftllifl ff§Hl~ Ml P 3 l /J: flx ~J ttl t., -c !±Lt; ·,t ?;; o 

[0027) 

i:'. :h i; V:) :.r,. ill~ 1l!il f~ f,.~ fiU P I 1 ti , .:"f iff!l -f:- - 1-" ;ff ~H1ii .P 1 2 tc. :i's ~ ' T ::;- 7 :;;:. :::J· 1' ::Y - :$r P 
7 ff) ,{ ;.., l-- ·;} 7 v •··- J,. f.'f ·;')} ft fg -~ ~ ~ ~ -r ir fdli "2:"' Zl , ® 1:, ·y iWJ ~ ~ {g 7-) 'iir tJ ~) tj'l ~- it' ·'f,, iWJ 
•••Mt~nZ:--~~•m~n~D 
[0028) 
(3) ;<-F.: 1)i~~ 

::1- -'£- l.J :~ £tr rn11 ~ c :,, -7- ,:; "f r s 1 2 ) a. )<. t 1J ~ ~ 8-l'S P 2 o ·r: fr v tt , vo P :J. t' :; P 2 

1 :Jo ct '(J 7, / :i- ,{ }- )<. -{;- l) p 2 2 O) ~ *Jr },£- 1T ·?.t " z: ,-i i; (l) :;I. t 1) lit..! r~ (l) Y.e @T ?:i , -z 7 n ·;t' 

c~~-m~Mm"2:~~F--F.:-rPi 3~00%~<ttb~~. ~ 
(0029) 

:1-- -=f. 1.J ~ ~ fm P 2 o rJ'> r:~ ms m ,.i.!~ 1,r Li!?J 3 e k~ , ;1. .-E 1J ~ .AA fm P 2 o 0) tJ1f~ ~ ;f; -rr -;; o -· ::f

~ - ~~~370 .A7"7~Ps22 ~ s ~ ::;- ~ ~ P s 2 a k ~~a 
(0030) 

~ 3 6 £;:: .ts v-, -C , P 3 2 f:J: 91-~ iJ' •?., ~- A 1?.> .ti~ VOP?-1 f} ft Y -"( '1', P 3 3 ~;t. A ~/ ·7 -{ t, 
;. -t:· 1J :{t m it' tt ·y im ~ '§. ~ fJ\ L- iJ: v' iJ' ,tr ;;t~ ~, ,..~ Ms t.P G .t,;J ~ e;, :n ,Q -;,, :t ,., .,f t- .:.r r;~; ~ ~i1 7 

7 .If , P 3 4 ~j: '.A. 7' 7 -{ I- :J. -1:- l) ,tr Jft v' t: -r ~J k: ffl tr ' S ft ).;, , 5)'} $ t.,, t; 4 ;t G h ~ -:.t t,., ::.,, 

J-:' {#: ~ , P 3 5 tt A .,( ·y :J- , P 3 6 f~ X -{ ;; r , P 3 7 lj; ;t, -;t "7 -1' I"- fs Jill f% , P 3 8 tJ:: )', 
-:t ·J --t ,, ~ ~ 911 l:m ms .. P 3 9 t.t v o P -:1, -E- 1} £ ifr m ~-, P 4 o tJ:: x ::t 7 ..,r t- £! Wr m r'?J- 1: &6 0 

r.n 
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(0031] 
;;: "lf' , A 7' 7 ..{ 1- ·f· il{lj ~ .1JIJ 7 5 ,Y P 3 3 r.: J:: !J , ~ i~ VO ~ tc:. ,~ VOLT' .7., "1' 7 ,{ t- ~ {~ f.ft 

·4"' ~ t lli ~ -~ n -c 1.;" ~ n' e -3 1J' t/-.. "f· x. ·;; ,;, 7-:' zl ( .x. .:.Y· ·:,, 7• P s 2 2 ) , A ---J' '5 1·· J, ~ m 1, , 

t.i: 1,, ~ -0, B··VOPtl' ::.; .. ..:i: •;; ? ~ ft ( ;;.{. ·r ·.~' 7' P S 2 7 ) .. B-VOPfJ: t; tt VOP ;x t 1) P 2 1 Q) 

fl! :Wt it ~ < fr b 1J: 1, , " 1 ... v o P * r:. iJ P - v o P ·t:t 1 . .1: , ":,/' -'7 o 7 t:1 ·:1 ·7 c· t. t;: 1% 'ffHt:i ~ -z -'7 D -:.r r.i 

·~· 7 P l 9 7<f~ VO P ;{ ~ 1; P 2 1 ,.::. ..t fil ~ 't' ~ ( A -r ·:J 7' P S 2 8 ) " 

(0032) 
•··· "jj , .:, .:-;- •;; 7' P S 2 2 d) :J- .1: •:; 7 t::. ;to t,, '(' A ·-;t 7 .-( r-- ~ J:n t,,. ' ~ c; ~ fl it ~ fs ti: , ~~ ·9° 

J: ff2 c; !fiJ t>i 0) \!OP;/- t l) P 2 l <J) 3t! i."r t.J~ fr b 11 t:. ti ( .:.:<. ·r •;; 7 P S 2 3 , ;;.{. 7· •y 7' P S 2 
4 ) , J~ 'F C!) .:f !ffi iz: t~ -~> t ;z 7° 7 ,{ J, ;/, :E- 1.J P 2 2 (J) :~ ~ iJ~ fi :b Zl ~ " W 
a ) ;;i:. ~f 5 -{ r- U) 7 - ~ ;.; :f ( A -r •;; 7' P S 2 5 ) 
~ '"9', ?.. '1' 5 ,{ i- ~ Jr.; 9l!: t}ll fff5 P :3 8 k: .:fJ 1.,,, -c, 7-. 7' 5 .-{ 1-- ;{ ~ iJ -1: 0 ~ ~ ( hl1 ;{~ VOP(J) 

l}zy ~!J « t ~ 0 t:: r.: ~ 0) , ;;i:. 7° 5' -{ r- ;/- t l) .J:. (}) f:v. ml .>c ~ ,¢.i. t "9 ~ VOP J:::. f~ lffi ffi 0 r.R ir£) 

[0033) 
(;-t2) Mc;. t-1) 

{oo:~4J 
*.:' r-; ~ ~ ;.., ~f 1{ 7 ;:/. - -;.? 

[003S) 

r~ 3 J := (a, b, c. d, e, f, g. h) 

(0036) 
li::J:·::3-c 1:,-·-t:!'::.,, . .y· (~m) ~~i'~o 
b ) ;.z --;/' ·":7 .-{ i- vJ "f v Y i-=' ( .-::Z -j- •:; 7' P S 2 6 ) 

.J:. it2 a) O) M' * iJ E~ tt. k.. 'J - l:~ Y ~ fil.ri {~ *.:- }fl t. ' T , A 7' 7 .,,( i-- ft i.oc $ P ~1 7 f,: :!'a It" --C , T, 

(0037] 

U& 4 l 
M ( i. t } -· ( l - 0:) • W h [M (;, t -· l ) • -: } 

+a•VO(";, L) 

(0038] 

1: J.lUb 1;, o c C:. 1: , 
a:71,.,,Yf-'.'%~P:14 
(0030] 

(~ 5 1 
Wb [M, 
VO ( ... , 

r ' 

"'"' J : J:l'.c ( ;31) O)~.*t', (;:,h .. ~ ?- t::· ;_; ~i!m~ 
°' 
t) : ~Bf"m{tVOPv.)fi'lffl 7 &t11l#~j t }<'.:~H:t :Oooi'*ili 

(0040] 

·r, 0 ~ <> 

(0041) 

it ti L. , No p;d~ !".f -z ? o -;I' o •:; ·7 i:p -~ VO fl t.: Im ~ fJ: 1," rift ~ k: "? 1,." -c ti: , 
(0042] 
( ~ G) 

VO(;, t) =O 

[00431 
t, JJ tc To 7 t .... Y ~ {,,f.; ~ a ti VOP.~ u!. 7: .1=j. x I; .ft-~ IJ) ·-c, M PJr 1%i. I% VOP~i, VOP~ ~ (J) ~ rt; 
(J) 9D f Pf ,.:. f:ffi b l:, ·9 ' a t;: &1 -_j < lt :ffi. ·(" ' - ti L, ·c A / 7 .,,( f' )I. -T:: 1} t: 1?r fix C Z). Q 0 

20 

30 

40 
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[ ~r-~ l¥f >Z: W: l ] ~i] tmi ra ftsi , " M P E G - 4 (/) 1fJ %}- {t ~ <$ " , 1 9 9 6 ;tf 7 t,, l:: ::: z1 / !!f. 
~~1~;1,.7.,· .,r7~p~~Mi~'.fr:~ilii.'.'f.·~tl, t:t.i':!:l?'.t.A-rvt:::J.3 Y!!f.~, 1g96iF i 211 
, p. 39··-44 
( ~ fl.ff (I) nf<bf, ) 
[ ~ l'J,J h~ fW r* L J:: -j t. -~- J,;i ~ ml J 
[ 0 0 4 4 ) 

.!..). J:. (}) .}:: ? iJ: ·!If. * (]) ?;f 8· ft n rt: t:::: :f;5 ~ 1' ,;i ·~f., iil!J /i rt: -e: tt: , di}} if!J {~ <i"' "/ 9 :r.. 7 J, (}) ;r, $1 tc:: ~ 
L t , il.t1 f§· ~-.;; ? r- .11/ (}) ~ trJ L. fJ' ff f) fJ: l-' ;!,. "t::" l.J ~ ? - l! :,, !'/ , , ·:5' ;!,. - :5'l 0) ~ H:\ L n" h ;b ~ 
t, , ;J.. ·f.:- 1J c ~ JR i.:. l W1i mi 'tj" ·:? t::.· tJ· L -JJ, ~ ffl -(: ~ tt t.- ·, :t.!il rot t;:: .t.'i: ? -c t,, ~ tc. lrJ:, , ·r ff!,J tc. ffl v, ~ 
.:. t {!) 1.' ~ ;~ ~ iJt fi1iJ {~ ~ c:· < m G n t.:. 1s rt~ -c L t;, ~ J:t-1 t., -c :l°:5 f:_, <f , 7' WH1J $ -~ i· .B' t:. (riJ .1: rn 
ts. ~ ~ t: ~ tJ~ -r ~ t~ v, " 
[ 0045] 

:it:: t::. , Mi ~ 0) illtJ fillJ {~ ~- 7 :..J ::r.. 7 t-- ~ !ffJ !}zy ic N -~ ft ··9 {;) J:: ? ~ :/ A 7· 1,. IC. :ts I:, Z f., , c ;ft 

G®;J..~U~~' ~-~h~---~7~x7~~M{1)8·~~~----L~8*~~ 
i, ' <J) '? , • .!!@ fim ~ .:.1) I , 1) X - ~ 3' :;..; i;,'> l!N J.i!'. i!: tL .r,i t. 1.; t, ~:. , 1~ illij 1~ :;d- '.'f ':/ .:t: 7 I- ff ff 0) *-1 f~ 
~ :fl! ffl l, -C 7 iftll t~ fr -; i:. C: fJ~ <: ~ iJ: v' o 

[ 0 0 4 6 ) 
i!: i?., ti.'.. , :I, .:J:: l.J O) ~ m t.:: ~ l, T ~ , WJ iiw ft ;,l· ~1' :Y .:r. 7 t, tJ) !~ tfl! :m Jill ~ 11 ~ , .Im ~ ~He: 00 

{ff: iJ: < ;!,. -f: !J fJ~ ·m ~ ~ x G n ~ tc Y> , !FJJ iilfi {{,! :t 7 ':/ :r. 7 1-- ~ :•f fillj i"' ~ .1: "'C Jtx -~ ~ ~H ~ ~ .. t. 
51' ~t .~l ~ 1J 1;: ~ ffl ·{? ~ -c ~ G 'f' , -1, fftiJ ~J ~ 0) r#sJ J.: -/J~ !81 tt iJ: 1.,, t t. '\ ? 11{! tm iJt ~ -> t.:. "' 

( 0 0 4 7 ] 

C~ft~~-~~-4~-~~~~~~~~h~t0~~~. B89-~~~~~/m 
·~ ·9 ¢ tg ft ' li!l ~ 0) j.. ·c: 1) ~ ~ 't --c ' fl))} ~ f~ ~ - ~T / A ,::1) vq r;tqJint:L 11 fi ~ r: ~ ~ [@. l, T. 
• tSi ~ ® ;!,. ·t: 1) ~;: 'W1 Jt! (tJ ,;: fil.11 @j !~ ~-' ..... 7 ::,,, ;:z ® ~ ~ « :m fl l, -r , :rr; itltl ;ts ~ tJ f<f -~ {t / f$1 B· 
~~*~~~~~~~k . ••0~••*7~1~~M~~-~fi~~•m~m~z~~ 
··iJ:~~~~«•m~~c~~§~~~~o 
t ~ rm ~ M 1~ ·9· 7,;i t:::. &? tJ> "f: ti J 
(0048) 

*ft~~-~-~-Gt•M~~~-~-~~-M~~t~~~- ~h~h-m®Rm 
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¥'- i~ ;>'.)~ t-t fl~ ·;:H:r G n -c 1:·, ~ tJl ~ 0) :I- -f: ~J t , ~ -=f ?lt!l fffi ft~ Ji~ 0 \ftiJ ~ i&'. ~ £Ji! ".rt' ~ 1{ 5' ;<. - 9 30 

i&'. J.... tJ L, ft~ Wk: -r iWJ tW f~ fill~(/) r /HiH.:: m I() t::.. ;I,, -'f: 1) t:.: #-t ~J.1 ~ fl ts.@.li f@ 7' - :5C ~ H1 lt' T, J:. 
Ji: , t :;; :1- - 1 t .. ~ ;1,, -t.- ,; ,,:. tt r.t, ·:5 it 0 f1. tt lt rn g:. rJ..; t..: £ -:-s ~ -':r- iwi @fl f~~ ~ ~ 1;,11_ 1· ~ --r, 1w1 tN 
1t ~ JiX ffl5 t. ;a~ {rffi x , 1-' tj: < t. 't, 1T} ·\'§· 1t @lHfil :ts ~ f} fl ~· ~ ffil <1) tr, ,f n 13' i:. .lfJ f/\ G :/1. ~ c. .:::-. ?,r 
Mmt~J,;i•~•~~-~7,;i•~•~-~~~~~ 0 

(0049) 

J:. r12 n -\,'~ <t ~ mt ii , J: tr. ·:r, iffl uID ffil <J) ~t: ~ tr. m 1.- ... t::. ~ :;1,. -r.:: l) ~ ~ ·t -=r mi1 ;1, .:r:: lJ m m 1fi ffi fN 
~ ~ ~t ~ G , fit ~ @j -e ~ iit. ;1,. t 1J i:. m ~ ~ t.1 t::. mu 1* "'r - ::$< ~ f.H " , -c , AA: :;1,. -c iJ ic .tt tt -::.> n 
Gn~•m~~~~~~~~~•••~~~~~7,;i~0~, ..1:~~-~~0mffiM•~~ 
l: ..1: &: )\ :, .~ - ~~ ~ ff! Tij· ~J "'~ m ·f ~ ~ t ,>a: ti~~ -.j· ~.., 

[0050] 

J: 12 W B- ~ utl ~i , J.:. Jc ,~ ·5' ;1,. - ~ t J:. f.2 =f lffli lllil i~ (D it rot t.:. .fB 1.r, tc ;,t -c iJ ~ ~ ·t 7 iM ~ -c 
1) m ffi 1ti t~ ~ ~ % ft JWJ tJ• €, ~ tj· ml ~ , 1: ~~ ,.-;. i!W lilli ti! ~ 5:l M ti , .l: Mr. , { 5 :;1,. --· ~ c: ~ ;,t t 1; 
1.: ~ ~-; -:; ?t s n r.:. ~: ~ -0f 7* K lt ~5 t'5·, :r~ ;.1. -t iJ ~::mm ~ ft r:. @j f~ r - ':;i ~mt,.., -r: J:-. ~2 y, miJ 
@.ii{@~~E}i\l'9~ Cl:. ~tf~ t-il"'~o 
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~ t.: , * g~ an ti , :~ mH~ iltl L ·c t~ im 1i- .~ lliii ® ... F - -- -5< ~ ~uru ·9 ~ t t. ~ ir. , .:t· n ·'f' z1. 1w ~·1 
a) ; ·t 5 ;!,. - ?I' ·f.i ~}J fiff ~ ti j.i J;/:., --:5 &t 0> :ti -C i,' {1 tfel ~ O) 'JI. -t: l) t. , ~ :!fr /JllJ Um {gi ~ ~ 0 !TJ ·tE ~ ~ 
t.W. i"' ~ ;<: ·3' :I- -· ?l tt Ah L,, ilr..: 1{ ·7 ;I.. - 9 O) fifi ~ ii' ts .. !:-. f:c; ;{ 7 .-:I. - -5Z -1,\:f Si'JJ fi.g ~ :1::iqt Z ·::Ht 
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c:.~M-~9~-~-~+•~~-~-~-~rt~~~a 
(00f:i2) 

JP 2004-88801 A 2004.3.18 

*k, *RM~. ~-~-LteM9~~-~-~~--~~--(l)~~0t, -~
iilli ftH~i 1iiJ. O) ffe:t ~ ~ 1..t ~ 1· 0 .1~ 7 ;1. - ~ ->~ A 1J L,, ~ ,.{ :1 :J. - ~ t<.'.. ~ ·:11, , vc J: B2 ~ t): o) :J. -=E· 

1) t.::: ~ lit ~ tl t.: iw.H~ T - ~ -'a" f.f:J \t' t '7' filHfili ~ -'a" 1_: !~ <J- ;,$ ltfJ ·~ 1m Wt: m~ t_: , J: icHM ~{ f.1) ;I. {: l) 

09C(t~l~0:J.~0~M8~h~~-~-~~ff8{J)~4~Y~~~ffiT~:J.~~ 
~: Wi ffl~ c:. ~ ti "'9' ~ ·'f 1!111 @.i ~ ~ ~ B1~ t -~ ® .:-t. • :J-· tj; < t ti ?,l l'J ft ~ ~ r.J 1fii ~ <T> l,, ,r 11 n·· 1.: J~l 
v, 12> n ~ .:. t ,a: ~ i+.t t 1· ~ !WJ iM f~ ~ :f, IIVJ T ~ iM i!fi f~ ·'f· ilf.J j} :i:\ T a& ~ <> 

(0053) 

.l'... i2 W.i filii ft =-f· ;JN 1-J xt ti , !fl l t. ~ 2 (l) @J iil.il {~ ~ 7• ~ .:r. 7 i-- JJ: :{if "t 9 ~l illii i~ :/ ····· l7 :.,, A ..t lO 
o) !!Y.1 mn it 1r 7 it~l L- , . .!:-. Jc ~ ~ o) '/-. -1:: 1J tt , .L k?i?. ~ 1 t. ~ 2 {J) ~"h illi.i f* * --:.t :J 1. ~' t-- 1;:: ~ .!.t~ "9 

~m1ta2~•~0m•0~~v~•~- ~~~-~-~~•u~ ~~m1tm20• 
iw ® ~ 7 :,} ;2: ~,., J-. ic. tt it 9 ~ ;~ 1 t. ?i 2 tJ) m }JiJ o.> ::t n£ ~ 1r ii ::t "t' :ts fJ , .i-: Ji: ?.fl 1 o) !.t .i:&. ti 
t.t , .1:. rr2 m 1 o) ~ :1" :J x. 7 1-- ;a:- :.JY iM -~- ~ tJ! -fr ~r , 1,, ta: < i~ ~ .. t i2 m 1 e:: w. 2 o) iu ~ (J) ;,{ .:r· 
i.,1 0) t- , sf ti. iJ\ t: w ftl ~ 11. -r l- , Q R!ii ,~ f - '.9' ~ m l,, ·r ..t. ;12 .'.."f iWJ JJ.ij ® ~ ~ /.ix. 11· ~ t. t 4:., t.:. • ~ 
2 <T> m ~ {J) ;..{ --E 1; ~: ~ 1 o) ::d· '.7 :,; ::: 7 1' o) :r, ?WJ ft fit -~ t... -r ~ , ~ 7)' -& n' J,i:' * 1· m ·ffl ~ ·r w; @ 

9~N~~~~~~~-~~~t~Mmt~~o 
[0054) ~~~---~-$~. •••d)~~~~s~~-~~Z~t . ..t.~ma0~~008 

t '*.t ,{ 'A {J) i.t, ·<f .tl 1J' ~ Im ~ ·9 ~ c c: };:: ~ IJ r ik~ iilli {~ la: :!i:_ ftl ·4"" :&> ;:: c {t:- ~Hi t. '"9" :f.> "' 

(0055) 
J:. Ji! -y; WJ ifffl fil 1:: 1;.x €$ ti , rub i.iffl 1~ o> *- a11 t.iJ tc. ts ~.., ~ ~: ft ic. i,:~ e T , 7 illil ic. m i.,, :{;, ~ t 1J t.f~ 

m~~~Ctk~~~---~~-~~cteMMt~~o 
(0056] 

.J.:. ik! :r, tWJ ~M f~ ~ t.il( ffi5 ia: , J: i~ w • r1) ;1. --E u ,: ~ ~ t .t1 t:. ~t-. rie @r fm .. r· - ~ « m v , ·r ~ :n -:f'! 

h~~~~h~WBO)~•~•-'a"••~~ct~~~~-~-~~-~~~~«M•t~ 
Qo 

(0057] 
.. L ;;-~ JJJ • f~ 7 vr-1 1; xt: ht , f,& r twi iim lj ~lft ~ {J) m .~ 1Jt i.r jf~ ·9 ~r ~ m 1" 5 ;1, ,... -3'J 'J: ~ d~ ·9 ~ ~ 

20 

~ J$£ ~ ti:1 MS ·~ ~ ~ , J: r1t! ·7f, ill~ fim fj '.f.:. bx. fff5 tJ: , .f. 'Be M ~ K~ ,, { 3' ;I- ..... ~-z k . ~ ·-:5 t- \ -r , ~1,,. ~~ < t 30 
t, i~ ~ d) :r,, uH /j· T-\ t , mi: ~ a> :;. t iJ t , ii ~ <t> ./. t 1J !fl. Wr Js w d) t- , ,r ft 1)' i(. -_) t-, -r , ?M w1 

O)mma0~~&~~<t~1?~•w~~~~~~~~•~•~~~~~~t~M•.t 
·9· ~ (, 
(0058) .. t~~-•~•n~~- P~<t.t. •~•~•~-~~rnm~~R~•~ . ~Q~~ 
~ o· ~ ~ ffiii f~ ffi h;~ a) 1t 1t m ,~ , 1m r1m t~ t111tt (I) m Wk t!l O"J 1., ·, "\!~ .n iJ' ~: !k. '9 .,,,_ 7 :1- - 7 ~ ~ tH ·4" 
,Q :m ~ ,t ~ IB m; ~ riu x. • J: ;e -f, iWI rw1 f~ !.t Ii£ tff~ lJ: , J: ia 1 '\ 5 ;1,. - ->< k.: t~ -. .:5 l,, -r , 'J·' -t: < l:: t, 
t!l Wi (T) ·J.· WJ:J:f it t. , tti ~ 0 )( -c lJ t. , t!i ~ (!) )( ,,:- I) ~ Wfr /;f t!l 0) t, ' -:-J tt ·h'> :.: "'.) v ) -C , !U ~ ~) 
~ tR Hsi (J) ,.1,, t,;: < ~ <h 1 '? ~ ~ fR 1" ~ C: ~ &.:: J:. IJ ·'f- im illii ft .~ :-.t f:x -.r ~ C c 7£" %: W t. ·9 ~ ,. 
( 0 0 5 9) 40 k~-~-~-n~~. -~-~-~-~7~x7~-ffi?~~L, ~~~~-~~n 

i-\': tJ.: , 1,' t:( < t t, , ~ 7 !ll!J ~~ ~ l~ .:,r 7 :: .. -: -~ ? 1-- iJ', f,J Jn i\f ~ ~ ?tt· i; Hl c::: , ~ ~i t,.1l k tJ !,t ~ K~ 
ilfJ i~ f~ :t' :f :J :i: 7 1' (J) ~ {t .m .t , ;~ iWJ liAii ~ ~ ;r 9 ,::: 7 !• <7) ill ~ k~t il) 1t) if ~1. 1;' :-a~ :ti T , { :.i' ~ 
- ::$l' J<f: ~ ili 1· ~ ill. ~ ~ ~ W lliS ~ Wi ~ , J: Jc ·Y. a#J @ii ® ~ ,!£ ;~<J~ t~ , J:. Ji~ 1 " '7 )~ .... -3'J t.:: Jif ·::5 t, " ·r 
, /J;, t;J; < t. 1t. m :~ iJ) ·r M:J T:f :e~ t.: • ~ ~ d) ;1. -1::- 1) t. , ft ~ {n .-1- ·:.:: 1; ~ Wi :ts it: 0 z- ·, -:;5 :{1. iJ' K --:-.) 

t., ' "t' ' m ~ {l) ~ :fj~ * {/) /};- 7~ < (:'. 1t. l ·:) ~ :l111R •9 ;.";; ;:: ~~ i;,:: ,J:: ~) I· r;N tm f~ .:tt- :'.t fix ·J· ,Q L <:: :t,f~ ~f 

(OOHO) 

.J.: ?2 iWJ i§i f~ J, $i h J:\ ij: , ~lJJ iM f j n m ¥} fr: ,~: .tJ \t ' ·r , :r,, iM i~:. % ~ tit ~~J .~ f:} ?f fr: ~- 0 .y,.. iiPl ':W 
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:'/ }- L, , t.J t'] /' I- L, t-=. {i ffl W tll ~ t;: !t ¥:5 V" -C l.:. i!i:; W ~ vJ i- ·'E: 1) if) 5' ;.., 7 ;IJ: ?~ ~ L, , J:. 32 .:Y· 
ffi!J ttf ~ %f -1% ft tm tt . :.r, n,1 K m t- ) i; n ~ ;t. t 1J (J) ·"J Y 7 ,z:. if.; e. -c . ::r- MJ t( f* t> Q -m .~fit ;z: rr ~ 
-W: J'J: ~J ~J ~ t .~ c t :.: J:: •J -r ?l{lH: l'¥ b G ·t~ ffi j,f: ~ ·lE} ft ·?- Q c. t. ~: ~ t~ l:: T ~ ,. 
rooe1J 
~~mftvJ:J.~0~. ~~<ct. ••~-~~7~-b•m~••~G7~-h:J.-T:: 

1J t . 7..7'7-1' }.fimf~~:ttH:i.l~~A7'7,.r °t')(-T::l) t.~:.fi ·st~c t~: i1'<11 ffit.·t~., 
(OOG2) 

.;': ~c ..::Z 7' 7 ,{ }· ;I,, -F. i.J t;t , 1-' iJ: < t. f.., , ~ 'J..R. ~ ~ ~ ·W '? $( ~( -:J· ~ ,y 7 7. ".I 5 -1 I- ;l. -t: iJ 
t ~ ;.:A'. ~ £fr ~ ~ b iJ: v ' ::Z :9 ·r ,< ':l 7 7' 7• ·7 -1' 1-- ;I. -f.: 1) 0) ~-' 1' ~-di) ~ 1if ·f ~ C t ~ :ffl' ~ t. <J· 

lO 

{0063) 
J:. iie it{ ~ 0) :J. ·c u ,t . :P ~ < c t , 1!! rI· n mlJ , T 7 ·< / rsr: ~ , i!t .:ilr r:t rn: ¥-R (J) A fl> it, "4' n. 

~0•~•r:t~•~~-~M~~06n.~ct~M•t~~o 
{0064) 

*~' *~~~ . ~-~BG-r•~~~--~-~~WftvJ:J.~0~MMT~Iftt, 
~~••(J);l,-f.:0~~nfn.•m~~mT~~~~~~~INt, •~•~•••(J)•~ 
ti: ~ ~ ·4.. ~ 1 { -3' .:1. - :$C },f:- A tJ ·f ?.i .1.: ™ ,~ • ..t. Je ?f1i -r m1 lihl f~ Wl llYl 0 -r iwH;: m 1; , t.:: ;. -f.: 0 tc m 
:Wl ts Z1. tt I® {~ r' - -9 ~ .Hl t,, 't , .. I:: ia /~ 5 ;{. - -)i t. ~ ::J- -T:: l) l<'.: $f ~ -:Ht G Zl t:. ~ JB 'f: i'J1 l: 1t£ 
-:5 ~ --r,, mi1 t@ 1i i.£' ~ 1i~ 9· ~ .r. r1 ~ vru 71.. , :J..> 1;;. < t . ~ i~r -~· 11::: :to ~t u m ·~ o) t.-" -J· n rJ' ~, .m t.-, 0. .t1 
~c~~--~v~B~9~f-~~h~~~~ . W 
(0065) 

J:. ~a tWJ T@i f~ ;t- 'f> #~J s ~ 7J it ,t , <! l:> ic , J.: ~~ :r, ~il ¥Hi f~ ~ !£ i;: J.fl v , t:. Hf< :J. ·c l) 7£' 7~ -t' ::r, 00! 
;< ~ 1; Wi n-d'.!i ~ fm ~ 1.i: {-t ~ ·9 Q ..1.-™ c: , .r. ilc; 'f' iwi :1- -c 1J i'M ffH·it ~ t. .J:. ic 1~ 7 ;,( - ,.$( 1J: ttr i.;J 
-~~ffl~aIW~~-~kcc:*:MWc:T~o 
{0066) 

J: Ne m,~ f:h1 f~ ~~ .=p }Ji1J ·4" z, 1J r:t tl: , ~ c.) ~: , .=p 1Wl ii!ii f~ o) it 1£ tc. m 1~ , t::. ;1,. -r:- 1J ~ Jf- ~rt "T iW! ;1,. t 
i.J t~ ~ tl.f@ {A ·f.§· t ~ ·t, iwi twi ,~ nri t:~ (/) 1l'!IJ -~ ~- ~ :£][ "9. ~ , , 7 > - ~.:j i,t rr -~ ft miJ fp ~; ~ ,t .!£r'. ~ J.: 
ff}. ;IJ: ftffi ;it , W ~ tz. ffl I, ' b .f1 {, L'.. t 1,£- 4# l~ t '§.. {, " 

{0067J 

*k . $ft~~. ~-~-L~--9~--~-~~m-~:;1,~~~--~~I8~. ~ 
J:. iti! 1M ~< <IJ :;1, -l:: lJ tr. :t- tt ·'ff .:tl 1W 1J1J (}) 1 { 5' :/- --.. 7 :f!i ~'£}] frfil. ~ 7<t ~ it; --:5 ~ :r 0 T W t:. , 1.~ 7 ?Wl iii f~ 
Mi ~ O") tt/1 f5: ;t- ~ ffl ·9 ~ rt 5 :J. - · 7 ~ J.... tJ ·9 {;, I :rJ. c. , .1: Ni:~ 1 \ :J :;'- , .. ., 7 (IJ ~i1 *.~ ~ <lJ .1: Ji:: ; <; :J 
;1,,-~~~--~M~~~5hk~-t:0~-~~~I-t.. -~~nk~~~~-M~h 
tt. ii!!i {~! 7 - -52 ~ m 11 , "C =r iWJ i~i ft ~ ~t n£ ·9.. ~ .T. l1J! },f:- Cffi .:it • '.J,' iJ: < t ~ m ·~ ft ~s J:: rJ w ·fl· o) t. , 
9' n fJ'q~ Hi ~' i3 Zl ;~ ;_: t i,£- ~ W t -~ -~ WJJ iilli f~ ~ 'T' lWJ 9" ~ i5 ~ -Z- ~ ~ " 
[0068] 

*k . *ft~~ - +•~•GT-~9Ge•~-~~--O)~~~~--T~Imt, 
~ T n111 ii!il f~ 1s.i ~ o) ®1 ~ *.: !fi. m ·4" -:;, 1~ ':} :1- - :$l J.t .. 'J... ti·§-.:& T. ~ t , .. 1:: ~e 1~ :r -J. - ~ i: ~ ·:.1 it' 
·z:- , J:: a2 m 1~ 0) /. .:i:: l) (i.: :,~ WJ c Zl ~ iWi fl -;· - !if. ~ ffl l.t' ·i:- =:r,. jtt:J ®11~ },f:- $. fJX ·f ~ I. ~ t , J:. Re 
~ ~ 0 > -=t: iJ iJ) -'J;, ;'J: < t t. 1 -;., 0 ;,{ -r:· 1J ~.:: m !W'I ts ft {;) @i 1~ ·r - -$l ~ ff fff. 0) ?l' -f :~ Y ~ ·r- ~ 40 

~i' 'T ,?;, I +m 7£'.' ff/ii i( , 1> ~ < t 'b ~ ~ {t .t3 J:: t.f @Pl 0) t·' -~ :ti. r.J' ~ .l'tf v, t) fl ~ c. t; ~ 4'1i W: t T 
~ @J !ifil i~ ~ ·:r· if{J v ;~ 'ti it ¥(:' ;Ji; ~ " 

[R~~--~,?;,~~(J)R•®m@l 
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~1u••(J)m•1&u•~9~••0)%®~~0~~q~&~O)•d~ffl970~7 
~ -r_;. J& ;.$ " Iii.! ~ i.: to 1.. , -c , 1 i;t J... fJ ~JJ r@' ® 1a ~ , 2 tt .:;- ? ;z 7 ·t ~r -- 7 , 3 &a: @i ~ ~ 1±1 tm 
, 4 tJ: mlJ ~ 1~ 7 ;;{ ·- 9 , 5 ti !11)1 ~ 1ii ftl1 $, 6 ti 'J> i1{1J 00 f~ t~ ~1l. 7 ti ~" iii4 ·t - ~ ~ tR $ , 8 
tJ: -:f, 1Wl .:f:: - }~ , 9 tJ: ~ iff<! 001 f~ .• I O kl T ffiilr~ ~ ~ f~ , 1 1 tt "'f· ~1 X 1 ·\' 1{f i} ft m~ , 1 2 tt 
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lJ ~ ~ ~ , l 6 t:l: /. ·T:: l) a , 1 7 tJ: /. -£- l) b , 1 8 (.J: ;f. .f:: 1) C , 1 9 {J: i:1J ~ -&:; ?~ -~ {t: • ~ 
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( l ) } , ;h f~ -~ 
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fu. tc. }.._ tJ L ... 7 v - b ,~ ~ :Y· Jnj i.~11%i f;,lli ~ 0 - f,$1J t &> ~ 1~ ~-ft ~ ffl t ~ Q ~ ·7 o -:f o '.!! 7 i: 
~..-} ~1J ~ -tt ~ ( 7.. T •;,• 7 S l ) o 
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:!HtJf~iff Wt tr$( ) ~~ 1# ffi ·9· ?i.i " 
;;t ~ IJ b : il ~. r:p u) OOi {~ fsft ~ ( = • '.~ !* (}) llih ~ ·z:, 1:t illtUl'-J it<.r ~ <1> 1J, ~ v, iWif@ n!1 lri!D :t,r. ~ 

:w-1-.r~., 
~~0c:m••*<J)••••<=•~~0~~'7!. -~())*@~~---) ~-ffi~~ 
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ir. tt ., C 0) ~ Mi! (j) Jf3 ~ ;: i-t ' ;I. -f:: l) a ~ m \(' t.:.. J/' n - /' JI., iJlJJ -~ I~ '?' ~ - 9 ~ tH ~~ m lt' t'::. 
·Ii• ., C ;f°l ~ ffJ l,' ~,r K t:r -- -fJ Jt, ,~ ~ ~ tr\ t!. B' ~ fH 1..-' ,?;; ~ f&.. 1: f., L@ },fj riJ Fili -C- ~ ;.$ <'.: t ii 1::i" ? * 
-r:: is t.;: v' _, tf t:1 - 1, Jv iWJ 'tf ~ tB ~ ff :b i;r._ lt" fffi ft ia: , :r, iWJ t. - l.:' t. L -C 7f o - l \ ;t, / r..i - fJ 

Jl,, :.y TJl<J 0) ,¥lj J.llj 'ffl ¥fl a {ii.~-:~· ~ ~, Wi fJ~ ~ 11"., 

(0097) 

* t:::. , C O) ~! lM d) nit~~: :Jo l-' -C , ~ 1~, i?' ~ 1!1:.1 ffi.iJ illii f~ ·::,, ··- ,,.- :;.., 7,. 0) f"l '8 ~;:. ~ --:5 v, t :-.L ~ L 
t:::. ~ ~ iim f~ r- 5Z >'£' rG ffl L- -c m: F-J it r.t, k ~ :Wi ~ h :b ~"';I, -'f: 1) ,a~~ tt ' -i- lt .:a: T ;I{!! {C J:fj 1,,, 

(0098) 

30 

£ t.::. , .::: 0 ~f.f fl!'!i (J) fB tm ~;: :t;j l, ~ -c M: , :/. ·c t) a , b • c I-~ ;tJ L. -C ·t .ti. "c~ ~"t fflS 7i ~ ~ i£' ~ ~ 40 
~ ~ J:: ·:5 h: l.. -c :J. -l:- 1) ~ ~ ~ l 5 h: J:: ~ _;,( t iJ fil Wi it , :I- t 1) a , b , c (!) lt ' ·g' ti 1:J) l '? 

(}_) ;I. t 1) t: -~ L, L H ? ~1 ~ ~ ;fs; L t:: ii ' ;I. ·c ') a ' b • C -/J~ ~ ft 0) - $ .$-} ' ~ i,) !-i ' ~ $ 

~ ~ 1ii' L, T i® {~ 'a'. f.# ~ ~4" ;.$ J~ ? ~ fg 'f.S !-C. ti: ' ;). -f: l) £ ~ m; t 5 M: ' ;i. "t' 1) a ' b ' C ()) ? 
~ 2 ? 0 ;f. -'f.: 1) , s.:ll t. , ti , ~ -( (J) ,::,1. ·'E- 1) 1<!::' se ~ ,t· ,Q " fYlJ x. i£ , ,::,1. ~ iJ a t.i~ l 7 1,,, - J..,,. 0 ~ 
ll« @Ji {~ T - 5< Ii' ~ ffl 9- ~ 7 l-• - 1.., :/. ·t i) ·r:: .1~ •., , j. --€- iJ b fJ~ ~ )){ ~ -~ ~ fl :b >'J: t.-' A :$t ·r ,,t 
,;; 7 ;z.. -:I ·:J ,,.r J, I- ·'E' 1) -r: <i? IJ , ."/. ~1; iJ c i:f jffl: ;,'J:!. Yk! Wi :{£' ff ·} -5" ,{ ·t .::;: ,;; 7 ;:, -;l 7 ,{ 1-- :/. ·c 1J 
"C:' ~ ~ i.i ~ tc. tJ , ::Z 51 "i" .f ''I 7 7-. 7' 5 --< t- ;/. -t:' 1) kt ., -:f, ?'I:> @.J ~ . 0\/ ~ 7-: - ·J :f.' ~ fl~ lml {~ -r -
·:$1 t L T #; #i l ... T t,' ~ f;:., ii> , ;.{ t· 1) b tJ ;i. t · iJ fil ;Wf 00 l 5 f,.: J: ·? "C ta: ~ ffi ~ n ~ 1..-' f/. , '/, 
.:(: 1) a t >', 't l) C 1.)q~J .. fit1 ~ !1) ~ ~ jj!ij {~ .. T - ~ ,i: ~ ~ t.., -c l;'\ ~ t,~-€;- ~1'.: tr.. ;/. "t' l) ]gm ms 1 
r: ,~ .; r .. ,! - t , ..J Y'- ,1 ~ -J:; i:.,: ll--t. , .. , ,,·.-tu;..,~- 7. - ;, , .. -¥,- 7. - ,n l· .;; ,.. "' -,;. , 1 ·- i.. , f\ 
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tJ~ ~ oo @if~ ·r - :1a' ~ m m L- t ~ ffi L- -r i.,) ~ ~ .g. i-.:: it , ill m L r::. f=tt hl.x ~: -t :tL ~ zt ;1.. .:i:: i.J ?ti ©r 
ffit, l. 5 f.J~ ~ WT "t ~ " 
(0099) 

1A ..t ()) C .!::: t;.t , i:J, F l.:'. JZn .,., ~ ~ h~i (}) ff~ !A~ ic: t5 i,' -c lE, fj'jJ ~ -(· ih ~ o 

(0100} 

fJ' 2 "":3 (J) ;;I. -E- l) *.~ ,f.fj t,·, .:ff; ti,% -$i- -c, ~ ? T 'F.> -t14 :b .ti:: t,·, ., 

(0101] 
;~ t::. , C UJ t~ l1!i O) M ~ ·-r, ~ -"' t::. ffi!J ~ ~i i.fil Zf; 5 , :). ·t: 1) ~ :rfr f.'f, l 5 t 1~ -:> k. < Pl ····· 11) ·~ t;t 

~: =t-'l ~.r ~ -=r- uM iITT 1i ~t 1»t av, 1 o o J.r m v \ tt w: ~ ~ 1~ J.r. U,1 1Jt ·9· ~ ~ t t -r: 'e? 11 C, w: ~ ~ un i,.: m w 
lr) !;-, ~-L l,;i i£ -i§j· ~;t. , WJ ~ ~ ff! ~~ ~j: ;3 ? 0.) iik T O) -Y im fi;.¥/ ~ * ·m; ~ ~t tix. 1· ?;, z, ~ t;t fJ: < ~ fEt ~ Zl 
r::. !.WJ ~ 1, 7 ;1. - ~ i.:: oo v ~ -J, mli!!!i f~ rt ~,. >.r.: ~ JJ.il ~- zut ~ 1,) "' 

(0102) 

~.%!0%~ 2. 
~ t.:: , ~ t t.:: ~ L, t.: .~ Ji.lt ()) ·~ ~Ht ~ UM i.:: ..t5 v \ ·c , !ft!J ~ tH1 -wt ~ 5 1lJ ~1 .nx tt tt YN 0 ~ 1£ t t..., 

r~ 11f fef ft ~ '!fil (}) ~ BfUI~ ~ ~ ~ l, , ~ h15 0 ~ ~It 2 0 WJJ ~ MHi t.f. 5 a 0) ~ 1* t gv1 VP.: ? i.,' -c J1fl 

(0103) 
i:. O) IM. 1illi O) ff~ ~ t.: :f.3 l·1 ~ %t1 ~\ Mi tel ti 5 a (!) l1'J ~1 ~ fJX. *.: tjgj 7 k: ~ -:.r " (fl] ml ?.: :tJ 1: \ 1'.' .• 3 5 

l~ {0 ¥.U ;l. -E- !) r~ '.i£ ms 1: tU) -$.1 c * t':. Z: 0) 1WJ ~ ?m {it tm 5 a 0) 1fl\ *'i!! 1J: WJ W ;t Ra L, f'.:. 7 r.:.i - ·r -\· - 20 

J--4."'.'@8k~.J-o 
(0104) 
* f, I - ·~7 v - b.. '6.. G Ii iWJ ~ tifHa. Jcr f-i :b t.; i.,, ( ;, ~1- 'Y 7' S 2 4 ) ., 1 .. 7 t., -·· }..,. -c, ~ ,t .fl 

t:.:f, it !t<i J. ·'E '.i ~ rt l!rs 3 s ti 1M ~ 1{ ·5- J. - :;c 4 ~> ftH.:: -~ -:5 t,, -c * 1m ;,{ t 1J ~ r~ :i:if <.r Q c ;i, 
·Y· ' '.I 7" s 2 5 ) <· ~ ftH ;J. ·"E- 1) tR z ittS 3 5 tt 15- ~ -t:- 1) a • b , c ~.:: w11 i; lli -c E> .n -c 1,, Q f.i ~J 

fiJJ ~ 1{ -5 ;J. ···- ;.: ffi ~ ( "Jf. $lli ti ft)!! z -5 ) Ii: -OiH~ L, -c .ts '? , !fib ~ ,~ ·7 ;l, ····· 1-1 4 O) ffi t 1t ~ "9" 
,Q c. l::. I,:: J: . ., 't , ~ it~ fiJJ ~ 1 ~ ~) i- - ,y 4 t;~ ~ 1J) ;i. -E- i; *.~ :ffil L, t i,, -5 t;, t,f~ .f!J WT L, .• ;'I. -t:- 1) a 

, b , C ;a~ ;~ }Jl.j -g" -Q :~ ~ J. t l) ,m j~-~ {§t ~ 2 5 a ;a:' /:H fJ i· ?.;; o 

(0105) 
H ~J !f.1f.J ~ 1 ~ ·5' J. - :$: fitfi Jt~ ~ tl ... Wtl ;{. ~! im ~ "" ? 1-- ,1., 12 -~ tU -.r ~ ti -g- , :e- 0 ~ ~ w.u iw n1 :t 30 

1 s iilli #~ t: ~ "9" ~ t , ± o n' i; 3 !ilil ~ (}) $.ti 1111 -(:· t:i'. J. ·e 1J .. , -~ , :t: 4 iJ, f) s iii ·~ o) Ml r.rn -c ,t 
;l, -E- iJ b 12 , ± 9 tJ, G 1 s um ~ o) wr tm -c ti J. ·c rj c t.f:' 7 mu ,~ ffl i, ~ J:: ·; ~;:: T -5 c:. 1.. , '? J:: ·5 
tr.. -~ ;1. -E-- 1; r:: t (JJ ~-~ ~ ~ l!li! !Ill*.:'~@ i~ ·9" ,Q " t::. ti L, 1f o - 1" Jv i'f.1 "i-.~ ,-z '7 ;1: -- 1-1 -r:' f mil 
@.j {j {? f.1-~ JJX: ··er ~ &'} ·A- it ~~ !ffl ;I: t· 1) fJ. ;I- -{; 1) a (~ r.k: * ? --r !; ' ~ (}) ·-c ' ~ fill ;I- -{; 1) i:Jc ~ ffi! 3 5 
~ ~ m.tJ ,f ~ o) it o - JJ 1v f<.iJ ~ , { -::, .1- - ~ 4.~ m t-, ~ s::'. -~ 0 ;/-}. l:. i .. ~ ,, c. o) J: 1 ?c. , w1 ~ .,...:: ~., 
1-- ,1,, (J) f:fi -r -1, iWJ t.:= m i,., ~ ~ :i:- 1J ~ ~ Ai! -it Q <l) tt . ir :rrt ·iilii ft i.t. ~1 ~ f.fi. '.J-' t.;: < . r± o !ff. tl i%" i, ·, 

¥Jli {§! !J ~ iitl ~ f.J~ A. ~ < "J: ~ ,~ 1· t:' t1& ~ t it·, .; wJ ~ ~.:: .1! -:5 < ~ o) -r: ts ~ ., i:: (J) .,t .; t;:: , tl?J1 ~ 

.... " ? 1-- 1v (/) fii. -c:' -r, mi ,.: m ~, ~ ;1. ·c 1J ~ ~ 11:. ~ ~ 1.~ ·13- tt , :y ~PJ ·t -- F ~: i1 ·Ii} 1t G -c fa J;5 ·<t ~ 
£, ~ -/.)~ tJ: l,' 0 

(0!06) 
'!1<. 1,, ·z:- • ~ :m ·t· :ti t.: ~ l~t ;t. +. iJ trn ~ ffil ~~ 2 5 a ~.:. L, t:.. 1~~ -_, ·r ·J, /Jf!J @J f~ wt Mi 6 'IJ~ ~ /jt 1:. ~-t 

~ { ? .. -r ,y 7 S 2 6 'Ix• 6 A -r ,y '7 S 3 0 ) " ti f* ff'1 i.:: ~.t. , J• n$J i/M f$ ;t. -c- 1) 7' J.; t,,, :~ mi: W AA~ 
2 2 P:: .t.5 l, ' L ' ~ Wit ;J. ·c 1) 1t1 7/~ W, f,} 2 5 a -c, :re 7~ ~ ti. Q ;I, ·'E 1) qi 0) :..'f Ml iilli f~ ~ 'Ru 6 i'J~ 1·1' {f. 

-~- .-$ .:r,. IDIJ lffiJ ~ ;I. ·c 1) 7 t< 1...- 7-. 2 3 ~ tt.1 -~· .r 1~ 5 J. ··- ?l 4 t.: U -.. :H, \ T at N- L , -:f iWl iiffi (j :I- -t':- 1) 

7~~.A.23~~?ZJ.~~-~iliLB24MM~~~~~0~~~~~-WM6~8~ 
l:H L ·r l:H n 1- ~ c 

(0!07) 
c. ,T) ~ JjW 0) ~ ft {( .to t· ' ·r t;t ~t Cl - ; -:; Jv f.,~ ~ ; -t 7 j.. - -7 ~ o - "h Jl,, f)J ~ l { ·:5' J. ·- -7 ~ {~J -

0) ~ }~ JJ n ,.:: ~ -:5 < d) -c , \,-\ ·9 .:tl (J) :r,- 1m 001 f~ ~!:. I~ t m1l 7 (j) W.1 t~ Ml ft{ fl1$ 5 a $.~ t.ti ~- L -C ffl v, 

40 
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( .7.. 'r ·;; 7 S '.3 l ) ta: , ,m tc. ;I. -=E: !J a f.J~ ~ 00 :f.. ~ iJ !::. L T. Jtl l, , r:, n ~ " 
[0108] 

·N ~JJ WJ '~ .1 ~ 5 ;I, - ')< ~ ~ fj: , !WJ ilfJi f~ v - )y Y A fiJ ic - · 1i:: 1& ~ ~c ¢., J: l, , t:;'. , t: ,: ~ l.f , ~ 
7 v - b. iij; h:: ~ 9.! L -c t, r..t It'\ " ~ 7 v - .b. u;E ,;: ~ Y.!. <J·· ~ t® fi· ti , ~ iW< 7 v - b.. ~: :tD ~t ~ ~ 
-/- -f:- iJ o') ~ ~ fWi ~ ; { '7 ;1. - :$1 {11{ t1HJ: , {!t ·ry ffliJ t< fiSJ t-s] 0 ;t. 4:: 1; ~ t'( t.f:' fi· ? c. c -JJ' ·r, ~ ~ J:: -?> 

. ~~~~~U-k~§ill~~ntR8R~~~~n~a 
r o 1 o e J 
~ 2 1 ~~ , .::. (1) ~ If.€ (1) Jf~ f,~ iJ) ~ ·'!J l-- A ], l) -·· J.,. 2 1 f.t * ·9 ~ -r, ii:> G ., 

r o 1 1 o 1 
C 0) t'.' •;i ), A " lj ...• b.. (J) ~ ru'i ?<'. it , ®J iilli 1~ ~/ .... ·7 ::.,., ,/~ 1ti 1it .~( ·N fm ~ Zl tc. ""' ';1 .Y 1W ffl '/J~ d!:i lo 

~ " L II) ........ ·;; :-9~ ffl %1 ~j; .. ·'* ;/. "C 1) 0) '.fJ.i Ml ~ ·/Ji J { '7 :f.. - 7 Mi: .!iJ.Ut-i ;fd# ffi *-'~ ~ l., t it ) ~ 0 i: i:J) 

,~ ~ k~ , ®1 !ml ti~= '7 Y X Q) ~; ij~ t.: 'f,f $:'}J ~ ~ ;{ 5 ;I. - 9 fl if~ ti.i ;;~ 1m ffi ~ tm:@ -:r ~ C. ,::: tz: J: 
tJ , :t: o) iJiJ1 filii ti v -- -'l' > A t;: .~ L. ·-r. ..... ~ 11~ T$; o) :fl ~1 ®J ~ 1 { 7 1- ··- 51 itti ~ 4.: m v, tt f' twJ 1; it 
~ ,m ·i'5· ~ !ifi 't" fr ? i:. t lJ~ "'(: ·~ ~ " 
{ 0 1 i l ) 

7 t.., - 1,. 1n tr. :f4 111 wJJ ·i!' ,. ~ -;:, .'I- - 1r f@ 4x t.t ~ ~ g ~ t.M ~ tt , 7 1,.-- - b. ~ {ft ~.:: r-t 1m ·~ n r. .. .,......_ 
•.'J 1i'1W ~ <D $ ,.:: :fff ~ ff!IJ t 1 ~ ".7 ;1. - -11 i~ #. Ni ~ t.t ft * it t1. ,,r J: 1t ... , 

(O i l 2J 
J.~ ..l :i!t ., .. , t.: .@; ~ M Wl ffi5 5 a if> ~ ml :{t t.¥ --:;i r-:f ·ii} ft ~ l[t h: J: iJ , 7 i,., ···- 1,. (J) JM iifi tf.i t;;.: i}1 ~ o) 

:mt !Ji. ~c_ ,T;c.; G "( t!l ~! 0) ;I, "C 1) ~ AA ~ (A tr. fi I, ' 5t u· .~ f.L m ;}j. 1J' 1-Jt Ml' ~ 4°1. ' .:!f jf;ll ~ $ ;~ wi1 J: "f5 t:t" 20 

.::. o) ~ lM (J) m i~ ·'(' ?:J: 7 1/ - L.. c r.. i.:: 1~ -rJ ft -f 9 ~ w1 i.:: -.:; 1, ... -c iill « r.:. -iJ" , ff r&. <D *'~ ~k ~ ~ 
-.::> ®.H™if~ :.t 7' :..J x 7 r c v or) ~ ro: ~· ft -f ~ ~ &I ,~ ·::; 11 , z t; r,~ ¥.t <D 5dJ * :JJt m f<r ·r, ~ ,ti •. 

[ 0 ! l 4 J 
* tc. , i: 0 ~ .ml! (}) jf; tm T ?;;J: -z 7 P 7 n ·;; 7 ~ !tt ul t. L t.: f.-f f# ft ~ lfil t.:: "? t, .. -C im « t.:. t.;~ , 

~-(})ID~~M~-~--i,;:~(})••*m*~~WftM~~~~~X7cy7(})filJ.J.ftb 
·t.t tc. J: -::> -c ~ .~ 7.: .tl 1;> i:IT ~ % ;,.;~ (}) 7 t:1 •:; "/ T.; 1.:· (!) 1iw fj 1¥ fiJ. 'T..; ffii.i f* t.i: ~ ·~ it -i· ~ ~ @1 k.: "'.) tr" 
-r t, , fn1 t~ o) ~h ;~ -ff, W.l f.!t "(" ·fi· ~ ., 
C o 1 1 s J 

$: re.' c::. 0) ~ ff;§ (J_) ff~~ ·r:. ~;.t ' ;I. ·t: l.J a t,i· m 1,·· tc.. if O - l~ ,1., illJJ ~ .!~ ~7 j. - :9 ~tr\« ffl l, 1 t.: 
iJ,, c. ~l ~ m 1,, '9r. ir. P - 11 JL; iJ1 ~ ~i wt:!. ~:J- ~ m 1,, ~ m r&. ·c- t. j~ i'!i ns ~[ -r.: a&~ c . .t tt g -3 * 
-~ 'E> i;;: it' ., ~/ o - ; " JJ.., W; ~ ~ ill -~ fi :b ~::: V• ~ -0 it .. ·-r, 1Wi ~1= - r' t L, -c ?f t:.1 - 1, JL,, / t:1 = fl 

JI., ·f, ffl!J CT) !f!J }J!J till iv ti fE :;~ '"9 ;g, ~' ~ -h~ ~ t' o 

C o 1 1 6 ] 

rt=. r.: , .:. o) w. l~k. u) IB t{t ;;- 1& .. -~ r.:. mn 'el tm 1a i!P s t * ·.:> t':'. < ftiJ -- · (/) ms tr ~ 1· Q :r, 1w1 ~i f~ ·i~ . . ~ 
rus 1 o o ~ .m i, , t::. m ·ffj ~ m1 :{r ~ ;~£ -:<J· ~ c t. ~, 'Z:' ~ Q " ~ ~ ~ @u:: m 1, , s tt ~ ~ tr ti , MJ ~ 
fill i~ ~g ,;t ff! ·}YJ ~ ti t;. !FJJ ~ ; ~ ·7 ;I. - 1l ft I~ tJ ~ =f, lllll f!fil fj tt ~:r t.f:' ~ n~ ~· 41. ti' J: i,' ,, 
r o 1 1 7 1 

30 

~i })lij Ci) ttHi; 3 . 40 

*. K , ~ l t;:: ~ t., it .fM JJx. Cl) 71 ~- ft ~ Iii /.:: .ta 1, ·, "C ., l@JJ ~ ~ G'.t $ 5 0) tt1' ~ t-!. tt· ~ ~ 0, tt }J!j 0) 

i\J fJx t. L t.: r.J ~ ft: ~ it a> ?k'. fft':i J~ :ffHf: ff- L , mt; ·~ t'!Ht-HITT 5 b O) .#1hx 1-:: ffib fr- tc. --:) t " ·r. Ji..n .~, ~ ~ 
i.: O) W. fM u) if3 flt Ii.: ;to (J ~ !WJ ~ ~ tH W 3 a ti , 1&J ~ l '\ 7 ;x. - ')f 4 a t L -c ~ fi= ~ !FJJ 'lil , 7 7 
-1' :,, 1 , '7 ;x. - :9 , Lij iti: rt 1 , '7 ;,1.. - :7 t? 1=' n ~· tt tl1 Ji ·9 .-5 it., o) t. ··4" .o <• 

( 0 I 1 8 J 
~ t.: , ;: u) ~ M!i crJ ~ t~ t;: :t.:i H ~ ;/. -=E: 1) a tJ: ~ !ffl @l fj ~ l 7 v - k 51 Re ffi -:j· -0 7 t.., - L ,-;t. 

t' 1) ·r: &'> I? ' ;,t -=f: l_) b tt .7.. ~ 'T ,( ';) 7 ,A f 7 .,,r }· I< t. l_} 't" ~ i) ' :J. -f.- l) C ti. p.· -1 T 2 ')' ? 
~~5~~:J.-f.-9;;-~~~0t~~o 
( 0 1 t 9 J 
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i-t .:it! n ~ iw1 m c ,,,, !tiJi ~ "" ·7 t- ,1.;) , 3 1 tJ: J' 7 -1 ::,, '" 5 .>!. - ?' , 3 s i;.um ia r1.; I'\ ·7 :/.. ·- '.9 
, 3 9 t~ ¥ l'r ~ W'l ftl t.: ,i;~ -::5 < 7 mil @J ij _-;!. -T: 1) 7 t-' 1,, .'.A ~ HHffS , 4 0 ~t 7 7 ,,,r > ; { 5' ;I. - '7-
tc. 1$. -:5 < :r,- nm fiN f~ :/. t: l} 7 1' v A '.W- Hi W,i .• 4 l. ht ™ ili It ; { 7 ;< - 9 l·C: ~ ? < 7 i«ni!i!{~ :I, ·'E: 
1) 7 I" v A 'J.l tl:I ~ -r_; Ji> ~ " ~ t':::. C (!) if1JJ ·~ *1lH!itl-lfs 5 b 0) iW: *ill iJ: W1 t'!r ~ J2 l- t;: 7 o ~-- .:J- ·t' - 1--

( 0 1 2 0 ) 

;1:; 9" , ! - 7 J...., - L, fJ: G /.:f ~ ~ fill ~ l.r :ff :b ~ v"' ( 7.. ·r ':J 7" $ 3 3 ) ., I - 7 J,..... = 1,. .'($ f:i: v-.tg 
fL 4'7 iftHwi f~ 'f. -f.: 1) 7 ~ v 7.. .j} t.!H~15 3 9 1J' G 4 1 t;;:. ~ n ..:r ti !&J ~ , ~ -=-; :/.. - .;z 4 a 0) {/de ~ 
-:5 !, ' ·t Zf, fj(tl rJli f* ;I. '"t' 1) 7 r v ;;:( 2 3 ~ - it!· g.} ·<t ~ ( 7:. .;j- •;; 7" S 3 4 ) " 
(0121] 

~ :r illtl @Ji {~ _;.( +. 1) 7 J.:- l./ .7.. ~ di $Ht , M ft ·t ~) :g :/. ·'E 1J t;: ~J •) ~ti 't t;:, ti t t.-, ~ iilli f~ ~ ff9 

:JJ 'i5: ~c. JJ. ··:'H., ~ -C 7 J.: v .7.. rH· W 7->: fr '? " C (!) ~ li'tli 0 m ft!Ui: .:r'J t.- ' T ti , :/.. +. iJ a ,c -¥ fj- !J WJ , 
j(-'t 1) b~z::~~~11r£t@~.lc.~-111;...~. WJ1J,r.:i::::..or)~~~~rm~:ff,; 1' 7,, >1{7j(-5t, :J.·f.: 
') c i.: 3 ~ ir. iY-1 1: iu ~ ?J.'. WJ ~- .:t,:: 1¥ ? ill l1i ~ 1 ~ 7 ;. - :~ ~ ,H 1, ... ~ Q ;: ;t1 G 0 ~ * Ji r.t ,;1:. tl 'F 
(l) .,t ") t.i: $: ~~ 1( t:' ~ ·tt ~ O 

C o 1 2 2 J 
C->¥frn11JJ 

:qq9 f:$ Mi ID ( a , b) : 

' x =x+a 

y' ::: y + b 

r o 1 2 3 J 
(7'7-1Y~mJ 
7:? -<:'./.>{-:):I- - ~ (a,b,c, e): 
x' ==a(cos () )x + a(sin e )y \' b 

y' ::, a(-sinO )x -; a(cose )y + c 
[0124) 

C ~ :ilU-:ldf£ t!O 
i~lli1}.;1{·7 :).- ~-? (a.h,c,d,e,f): 

x =(ax+ by+ c)/(g x + h y + 1) 

10 

20 

y • " ( d 1< + e y + f) / ( g X + h y l· 1 ) 30 

(0125] 

i:. ;: 1: , 2 -'?- .n: r~tH~ .. t. o) c x. y H,t ~ 'i~ "? o 7 o ·Y -7 0) ij.J.ij ~ ru. mi , < x • • y • ) tJ: :f~ , ~ ·7 
/. -· :$! tz.: J: ·:J -r c x. y) ~.::. t;t rt- ft ~:t- G .tl ~ .>!. +. 1J 41 0) iilli ~ 1tr mt -e :t> -o ,, -:rt ti: :tJ t, , c :tL l:::i o) 

1~:1/.-$!~'tt.:.t.: (x' , y' ) Cf>;{+.iJJ:0{:i'I!fil{taf-~·g-~" C(l){i;ffl;.lj.;a:~-.::ic ~~ 
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( 0 l 5 5 J 
~ t: , if§. :Im -c ~ 9 ;1.. -'t 1; 0) :int i.:: t.!: ¥.JJ ~I! a-~ ~ ~ n~ ~ -{;; tt tJ) , :1- -E 1J J:. (1) ~ ~ nm fj (}) -3 15 

, l£ l:. Iv t:. 7 it[i) ~;::: f #. b il f.J: ~' W 7t $.~ ~ ."/?-. ~~ ,!1 't· ~ -~:. {t: M:l J;J. f > t'd' t::. -tt ~ o ;I. -t:" tJ a • b • c 
u) .g. ;I. -F. 1) il11 w,it -'y if{lj tc. {•1! b ~1 ;r.i ~ I![ ,a: Sf, tl{,j +. - J.:' 8 tr: ~ -:-J t,, ·r. y. ,f.; iJ ~ ~r $ I 5 a T it ;l{JJ 
1.., -r ~J -~ , :1- .:r:: 1J ~ ~r ms ,c. t~ ~ a) ,J, ~ t·, :1- -:i:: :_; m ~ « 1'9.! m ~ ~ -fJ' is tm fix -:4· 9 f± m Jj. ~ it:., t;. 
-tl' .:;, o .:: tJ) w tM v.) f~ t~ tr J: n it . WlJ ?1. ,t ...,, 7 1- t7 .::r. 7 -v m- .1,,,Ht ~ fi1t t£: m .i:& ·t .~ J:: -3 (I: w- ft 
, !~ I; f.1. tt RAM ( 5 > 17 1:.. 7 1.7 -l! A :I- ·1::- IJ ) ~Wit~~ "'4 ~)J t.:. t[l; ffi -4" Q C t.:: tl 1: '~ ~ ., 

( 0 l 5 6 l 
tl. . .t. (}) M! ,~ fJ, I:, ' ;: 0) ~ 11.ii (J) 1B ® i.:: <J it ~ :I- of: 1) )l! ~ m; l 5 a t:J: ' /jjJ imi -i~ ~ - }y / .A 0) 
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(22) 

3~;/.~~--~•mL~~~~--~-~~o 
( 0 i 5 7 ] 

JP 2004-88801 A 2004.3.18 

){ Z:: i) .a K .... .:> l:) -r t.t , ~ /J~ (!) ff:1, ~ l t. rilJ ~ , ;I. .:f:: lJ a :!E ~ !j!lj Yi! ~-~ 2 7 t;:: ~ t, ' T ~ 1-fr (!) i.ff 
s fJ~ rJt ;@ ~ ti ( ;,:. ·r ·:; ·j' S 5 0 ) , 9! :WT ·J-- Q i& 'fs £ct r~ WT m ffl· @i /~ l 4 ~ ;/. -t:· iJ a ,.:: fM ~ :16 
v' ( A ·r ·;; :f s 5 H ' A ·r 'Y :1 s 5 7 ) " * i;; ' -Y.· W,lj -f:· - f' 8 tc. l., t:. fl• ~:) -r ~ ;-;. -f:, 1) "" Jro 
m @! ~ iilli ~ 1 4 'h~ w ~ ~ * :h ~ ( A T '.~· ~:t s 5 1 fJ' [., A ·r ·;; :1' s 5 5 ) 0 

(0158) 
C 11. 1:., ;I. ·'E- lJ 17'.l t5 ~ ~ M, , ;/- ·'E- 1) ~ ~~ ,/ ~~ ;rJ 0 f-lJ ,,g i.£' t t. ~ "'..) t fr ;b :h ~ " ;/. Z:: 1) W.; 1Ii 

t,1J ,E ~ 7 6 t;:: :ts 1, , "C ia: , ;I- ·'E- iJ a 0 ~ ~ ,c:: .m \.· , ,Q 7 7 .;;=- -{ c; 7· --1· 2 6 1£' t. c: , . .:: :J.. ·c:- i; a ( 
* tc. t;. ;/. -!:- !) b , c ) (l) ~ m 7£' jfil ·'? ·~ '/J' .z- ?f.lj ;t "'9" -~ ( .:::Z -:;- •;; 7• S 5 8 '!J' (, .:::Z ·r ';/ 7 S 6 0 10 

) C ~· - Y =r i :;..,,. :J t-i:. t!. ~.::. J:: fJ :g m tt- JcW ~~ l., re. 1i n~ J:: v, c: ~J :<l!. ~ n tHt , ;1. ·t':- 1J 11t iJIHti :ii~ 
frJ -~ 7 7 ~;.: J:: '? t ){ Z:: 1) 0) 1.Ii: :JG f.!' ~ ~ ~ ~'t ~ 0 * t:::. ' ~ -T:: l) ~ ~ ~J '.Q~ (11 7 8 ,.: ~ t,) -r t;t ' 

:r,. m~ ~ - t: s >~ t, i~ t..: .:.'.P i:WJ ,c m v, i; fl ,Q ;1. .:r:: i; m~ ~ ff) tJ 'CJ ::,, 1' tt- ~:5 .:. 1:( ·:J -r .tJ ~ , wr fl'! (!) 
@ W( t,/, 'f l., iJ' ·j'r lfl!J i;: ff4 11' ~ :/1. ~ t,' ;~ t 1) f;.i;'i .f$; t:: -:> t,' '"( lc.t , ;l. ,{;- 1) *!i"i ~ ·WJ ,°R fffi ~ 7 9 li.'.: ,t '? 

t :J. ·E l.J 0 ~ ill iJ~ .ffii if- ~ :h ~ ( A '.r ,y 7' S 6 l fJ, & A ·r '.'/ 7' S 6 3 ) " 
( 0 1 5 9 ) 

~~~~k~~0~~$I5a~WdeM?~~~&B~~~. -~-~-~Y~(f)
lill a\! ~-= ,t t:. ,~ M't L., -r ~1 ~*' 0 J: i,.., :r, mJ fl'• ff x ~ t l:. t, i-r. , .'.'f ill3 ir. d:, ~J tJ: .;{ ~ 1J m ~ 7:£:- .;t" .,t -J· 
~ ·1 17 i;:. -xii tJ s -c :t> tt m 3f t.f 1-tt ~ ·i! tt. , 1-; im ~J ~ ii· f#i1 ..t ~ ..1± ,Q t. t. t. ~:. _){ -r: tJ irl mt 0 ti ~11 

ii.1i ffJ iJ~ 'GI fiB Ii.: tc {ii " 

(0160] 
::. (fJ ~ mi CJ) JB 1m ·r: tJ: 7 t,, - L, C t. ,c fJ -~· H:: ·t 1;i ~ ffilt tc. "? lr' -r ltl~ "'-. tt iJ~ , ff ~ (!J it t~ ~: l~ 

·:) W1 @j 1~ :,j· '.1' y .:r. 7 f, ( VOP) :,t ?~-~-ft. 11· ~ ~ f:lfil i.:: -_) lr' T. 'S !HJ~ O) ~ * fJS M fi'.i 't;' 1-'5° ~ 0 

(0161] 
* t:. , c. u-; ~ JWi (l) fff. ~ ·r: ti 7 i., - b. ~ -z ') n :1' P ·:; 7 tr.. ffi ,z.: ?,} ·~· ft -:<J· ~ ~ ~ fc -.:> t.., ·r Jill 

«k~. ffm(f)mtt~n~e~@•~~(f)~••~*~~•••(f)~~~~X7P770 
IDJf.~b~~~?tMd~n~~-~~07c7~m~~~0llliJ•*m~~•i.£'m~~~ 
~ ~ cia t... ·:;; 1., , -c i., , rm ti o) 9Jr * li'- w1 fH ·t:: ~ ,Q c 

(Oi62] 

20 

* t:., C. (!) ~ 1M 0) j~ f@: 'r! ~ « t:::. ~ t· lJ ~~al:. l t'i a t. * -:, tt < ml .... (f) {'A':, t,t ;(t ml,\ t::. ti1 .f} 30 
&imte~hx.,J·~ ct.~-~~~" 
(0163] 

W ,OOi (I) ffJ g; 6 . 
J:: ia 0 ·lr ~ 111.~ 0 m ti! t;:: .to 1,, -r it ? 7 o "f a ·1 7 1: :r, ;m t;: f~ m 11~ ~ ;1. t 1J e ~ !f!. <J· ~ t!} tr 

~~L~~, 7~-b~~<~•••*7~i~1'(f)•m~. ~-~~rn~$;1,~9~R 
1~ L t .:r- iM ~ fr -3 -Hli 1£ ,a' t. ~ z:. t ·t -r- ~· ~ ., ;::-. tt t,: J:: i;.i • 7 i..,, w·· 1,. t. t.., < it m'IJ iilli ® :t 7 s; 
x. ? J-- o) w. 1i1. c: rr ffI· 1t ·t « ~ ;1, :. ~J mi lili c0 w.t :m , :tJ J:: a: -~ 7 o 7 u .. 1 7 .!fl {v. -r· m: 0' fr: ·r « 
~ ;1. +. 1J ,~ m m lfl < ·:v lff!J +. - r-:- B t;.:: ft ~ n ~ ) i.£' ?~ ~ {t 1· ~ ~, ~&! ti• 11: < ~ •) , ~JJ i$ ~ 1;: f<t 
{% ft JI,£' 1i ) C t. if Z: ~ ~ :> 

(Oi64J 
i,'lj 7<. tf ~ $l!i 0) 1f3 ~ l !,C. ;t,5 ~:} Q !iW i f/) f-:f ·~ft:~ iifi fC. ~ V' -C ?:; , ~? ,:J t:l / U ·Y ? W, {!!. ·(! 7 ?ff,j 

t;:: ~ m ·it ~ .>< -1:: 1J ~ tJi M -~- ~ c t. t:t, m m:: iz:. tr. ? t l,,, .?;. 1-.::.. ~ , ·?' 7 u 7 u ·:1 ,7 1¥ 1ii: "t- ~ o-J ;;.. 

:r:: 1.J e :r, ifilj , . .: f '1!. f.1.'l t. tt tJ' ~ /i~ -4- 11 1m ffl m 4.':- fi; ~ 11· {;) d:, ~ ii'- al.> ~ " ;: tt i.:. :r.t L t , * '3f: JM o) 
mg~~~0~ffl~+.V0WH~•W~7~-b*~~-•®*~~x~~~-~l.,t~ 
-~fi~CC:~~~' V~U"fP7?·ffi~~~~«@Af~C-;1,£'~-~~U-~QCt 
tt- m ~ c: ·9 ,Q C ® 2 3 i;.:: , ~ 2 o i..: ;;f~ 1.., t.:. ;~ lf:!i (!) ~ ~ 1 cl) fii m 1:: ·;; J-- A i-- ,; ·- 1:;. 2 1 t * 
~ lf.§. <l) JB ml <l) fr;. ~ i:: ·:J r- ;t.. l-- 1) - l,. 2 i c <l) ~ lt) ~ jf- -~ " Ciil 2 :~ t,: ~ ·t ~J iJ: , 7 !.,, ~ L~ ~ 

m~~-~~m~~~t~~~~~Q•~,a'*~t~~, :r,.aj.:r::umffiMmsoo~7 
v - L. Jlt {ft (1) "'- •y ff ffl !}'fl f~ ·f! * :h t t,' ~ " lzJ 2 3 ~::: ii~ ~- H•1 ii , fflj x. M: , i.t/1 @.i ~ Y - 'r :,., A 

40 
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tM 1s t<":. '*i ~J -<:' il? 1J> o * t..: , l.;.(. J.: (}) J: '? :~ L, -c 11= q !t c ;ti.. t.: r.: '':I 1-- 7, l- iJ -~ 1:. ~ ~ -f% L '"'C 7 
~-b~L<~••®*7~i7~~~~~~-~-B~-d~~c~~~~~o 
(0165] 

~~O)ff3~7. 

J:. iit 0) ~ ~ t(~ O) ~!mt.:. ~o l,) C:, t.ti W( 0-J :f.. t lJ 0-) ? t,, ff J@'. 0) },M fC b9J ;,. tt 2 -:>, O) ;I- t 
~ (M~~~~0a~b) ~G-~d:lchk2?(})~~----~~~~~LkE8~~ 
l!H mi t~ ~ fiti 6 i,1) 1 -:> >.:: 9· {;.) m 1&. * t..: ii 7 1WJ mu fj 9 t. L -r. m v ·, {;.) ~1 1£ ?c st ~ c i~. h" <!' #. ~ " 
;;: ft , .I..): J: O) <i:: ? tc: L t f;f ~ ft ~ ~·t t: t: ·:; r- A 1- 1j - L. ~ fi! ·fl· L, ·z:- 7 1.., - l,. t, t., < f:i: !WJ Li#? 

•~7~~~~~~~~~mB&m~•~~~ct~~@~" 
( 0 l 6 6] 10 

J.: lrr.. if> t~ ~ hW (1) ~ ~ i.::. ff. L t.: ro: ~ {t ~ ffil f;:: ;to v' t , -r> il{ll ~ fr -3 -~ frL ~ t: ~ ffii ft ~1{ ~ <J) ~~ 

r~ l't:J t-i: it: fJ ·;E , r:t !JU.ft- fJ: ~ ,~ Ml ~ ~ 1J> ~ W lU 1 ~ 7 :I, - 5 ~ 0 S iJ\ e &>:) ~ d:I l, -c t5 ~ , C 
ns~~~~-~~~. :f..~0M~O)·(})~~R-~Lt~ffl~~-d~~~~t~~~ 

(Oi67] 
~j ,.... t;f , tit ~f. ~ 1i1J ~ ~ ~ ¢} -. 4- X. G :tL t.: f'f ~ :fil !~ {!' wr ~ !if.1 f.! ~ ~ r,}t -f ~ ?~ ·~· n: -a: fi '? L 

c ;o't!J ~11 t.i: iWJ ii!li fi ~ ~ ~ -4· .?;i ,, c. v) ,t ? t.;; ~ % t;t , ~ .:c;, ?WJ ii#i f~ m'& t:~ ( ·,;,• 7 o ::t o ·y 7 , ff: 
'.?@: JB :!R Wii ~ ffi ~ , f£ :ft/l Hi :tR :f n '.'./ 7 tJ; t!. ) ;:: l.:. ?C .IB ~ .~ ~ Ji fi Y.> , ili ~~ ff£ <J) {11 t-, 1m ~.x ic1: &> 
.~ ~ tU ali f-t -~ ~ L -r f.f ·F--;} ill t.f:' in: ']-" ~ -it , ·=t· OJ ~ -'a:' J.tL~ 1ft' 0 ?$Ii v' fin ~ i.:: *11 f;1 lli T -c #: 1* &') ~ 20 

Kt.f:'~~~tt~D *ff~0~~~--<J):/.~0~ff·O)~~~~~~~~-~L~-~fi 
·3 ~ Utt -c, ti , ~ -r ill1 li!!H~ ffi :t?x <l) Xll ~ ~ -'a:' ~ -<t ~ ~i l'fil 1 { -5 :f.. - 5t t.t ~ H:l L '"'C , r. n ir. JJ ? it' 

-c dih ei;, t.: :f. ::r: l) f~ ffl n ril.: ;lf~ r~ :<l.~ ·9 0 c c. t<.. J: fJ , J:;: lJ lffil i&Hl) 1t 1fl. t.: ~Ht, L ft T iii~ t: fi ') c 
t n~ -c ~ ~ <· giJ ~ tr , IE.I 1 6 ,z: ;j·~ -cr J:: -3 ic. , ilfi 1~ r:.·· c. i.: ~ ~ .m l -z -:;; ;i{ -· 52 -'a:' -~ 1±1 t., --c m ~ 
L~ >lt- f;f.: ~ -~- ~ 1m i:w. m: ~ ~ ~ tH $ 9 5 ;?.:' ~ ? t Z;, " r.JH10f.t ~ L(t *'Ji 1n ~ 9 5 tJ: ~ lr;U.H lJM }~ ~ ·y ~Iii 
-1:: -- ~ ~ :JR ii 7 a ""'- fii ~ ~ t~ ~ ~ t;: ffi bit ill ~! M:£ t;: ¥ :-.5 < fil 7· {t r~ 7 ~ - ~~ :.a: -r 7 .:Z r -\? ff 
·i'E.} 11:: ms l i a "" fr~ ;it -~ 0 .ey.{ .txi ill ~ ff{_ ~ th ~ !-) s <!' lli ~ !!!. fJ~ iti ~ '\ !:: $1 n: ~ ti. t.: itl ti>l l·i ' t!1 ~ 
HL©: 1:. ~1. t.:: ·r- mi +- - i.:- o) -3 t~ , It, ·;} t- t, i~ ~ ~ -f.; - i-:· ~ m i,, .. ·c -:r, nm i.f:: n- 1 c fjlJ ~ ,: , ·a. :1-
-{:, 1) a • b • C h' 6 0) ~ mt @.il {~ ~ m i,, \ -c -Z' :;~ :e: ti. :,;tr ~ fJ: llJJ ~ ·t ·r JJ.., ~.:: ~ -.::s l, ) t.: fY1 ~ J '{ 7 ,,.t 

•.... :;t t ·r m1 iilll 1~ ~ * }); , c. n s :r- iM filli f~ 0) 0: ~ {!) rm J:1- ·.a- ·tt c 110 ~ sp: ~ t.i: ~ ) :t 1s ~> --r: 1~ ~ 30 

-r iUH;Jn¥. O') it.fi 1.,' 7 ulll ·c.· ---- ~ ~ -r mJ t ~"· r'.' ~ ·~ ~ 7 a t.: .ts 1., ' t J@ :JR ·r ?;i ,_ r:. ()') ~ , T ?Wl t;: (~ 
ffJ L, t.: -~ .,'( C: (J) :I- t i) :.:: ~ L, -C ~ ~ liW ft~ W. ~ ·..t ~., c G k: , T 7 .7. r -\? ?~ -~ft ~t I i a 

·?: f;J: • ill =-f fl::. .7. 'r -;; 7 $fil fJ~ ~IT 11' 11' :fil :f. H: 1~ 5 /. - :$1 /,Z.: <}: ~ ?~ -~ft ~: fi ? " .... h', ffi: ~ fil O) 

fief t· ... *~ .ts>,t -z: ,t , rm ~ ~ .er, iWJ -=c - ~ < 1 -:; (l) :1- t 1J ti it ~ m 1,, r.:: -1r fr Kt W'J fil .~ w ) ,.:: J: ·) ·r 
,;fo iftll t.f:' fr " ~ , ~ 0, ft t::. -r,, mi ;i~ i1 f~ ·~'5· (l) ~ m i.:: im :b i::, -:.r ~ ~ 1., , r.r 1J m ,.: t.i: Q ~ -?J k:. , .~it =.r ft 
:.1, ·r 'Y 7' 0) tn I,' ·m :y:. ft } ~ ·7 ~ - ~ ~ ffl l., \ -c :7fr ?.} {t V ~ <l L), J: (J) IU:j 1iUl -'a:' fi '? C. t:. /,,:: J: ·:, t ' 
.m ~ JJ£ <l) m: 1~ , M ~ ~i ~ ~ fil ttt lib %t t.t m L- -c :t , ffi ~ JJ£ 0) ,\~ '~ , ~ ~ !-t iii !it r.t ·T· 1wi k J::. ? --r: 1;~ 
•~~kn. ~~~n~R~Mt~-0~-~~~~~c~~~~~a 
[0168) 

nl: :~ (T) ':/- ·'F. 1) .~ m l, ' T !fiJJ lilli f~ Y - 7 / .A ~ ·'f, iroj , m: !% {t <J' ~ ~ tfil ti:. ;f.5 I,' T , ®; lffii {i '.Y •... 
~r Y X (J) 15- t}zy ~1i i: ;rs 1., , -c ~ m i:iJ fil,; i;r, fl ·7j fil , .ii:> 1J> 1~ , ?ci: ~ ~ it# ~1J 'Z!' (J) ~ - ~/ (J) %£ H:. 't.H ( ~ -

~rxY~•w~e>, ••<J)m•e~~«~J:1~•~•••••0M••~•••c 
~ O) l{ 7 ;i - ~ ~ ~ tH L -c :fii ·~· , C ~-i ~ O) {ti~, ill~ iiU' ~Hi.: .:t.H:r ,{;) WH~ ~) -'f, ;Wj ~c .ffl t,' ~ C 
r::. (J) ·z: ~ -~ =r, ~~! 1J i'\:. , &'l -?;.. t.,' M: {~ ~ ;l. -i:' 1) ~'i 1!Jl: (l) ~ m_ 0) Wlf ~) !¥1J ~ H ~ C: l, -C ;f:lJ .ff.! -<J- ~ #!l tvl 
~ t ¢ .:: t f.J~ ·r: ~ ~ ., i01 ~ ii , mi 1 1 <J) J:. ? f.:: , 7 v - L) .m ffl ·r- re ~ '-ft 't r* ~ ·;J- ~ 7 v -··· 
L.. if/; ~ Mt~ f±i ~~) 9 6 « fl {;r , mi 7 v .... J.,. u::: xi T 1J> ~ ff~ 7 J,,, -- 1:. v') ~: {t .m ( :'./ -·- Y r ::r. Y ,s..~ 
~ ill tm s o -JJ, G if) v ;,,., ·-· '../ + x :./ ~-.; 'J:: ~ ill ) , fir l, 1.- , *. 7 v :x. ·7 1' (}) d:I IM . f® ~ if) .fif ~ c 
P.. 7<i: ~ w L , 1t; 1;,;t 1 ~ ·:, 7 r 2 o n' t; ;!] ~ ·2: tl G ~ mt 7 v - 1,.. t? 1!t! m ·z::, ~ ~ ~ -irJ m. ~ :~' 1@ L 

40 
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~ :/1. tt -:t ,·'{ t (!) -'p /j'{lj tJ A l:: * .!ffi )<. t 1) tm ~ 'J:' ffl V .. L Im A. ilf1 7 mJ 7h * ~~ fa] J:-. l, ' if£ ~ m (/) fil 
v" 7 t . ., -· 1,. .. e i± -1' n~J 15 it -\~ ~ !!ft :/.. -t::: 1) irti ~ 7ct mi ~!. L. -r m 1, , , ~ ~ - 1t W! fill *-~ ITTi ~ ·ft G -c ~g fill 
m ~ fi.x 1~ -4" :6 , t. 1,,, -, ~ im m n£ fi~ :Jf ;1~ i; tt ~ " * tt , ~-' - -Y "'f- .:r. :;.., 9 !!'.fr ,c.: i7 ~J -1t' ff u ·f· tz: 
sJ· .... ~ T. -{ 'Y }, 5 7 v - L, ?(} -%J- fr: ·1 1;> ~ lfi {, :~ ft.. t; :tt ~ o ~ G ir , ~ !illi Cf) 1f3 1~ 8 ·?:' J& .,.., f',:_ fs1t 
~ m ~ J.{t ;f<Ji ill ti; 9 5 t f}t: m ·9 tt i:! ' J:: ') ~!· ~ Ml] -/J' V ' ~ ~ if;IJ ~l ~ 1T :1 C l:.. fJ{ '"?:! ~- ~ 0 J.,:l. J: O) 

IM ~ ~ fi '? i: t~ f;: J: ·.::> ·r , .ill ~ ~ l:.1) fft 1, ' 7 t,., - L, €~ ~i ,?;i :ffil i.!Uit, ~ :f.' f& L, T i., , fil ~ J9: 0) ~ 

t· " 7 v - l, tt ?.Ji Jtt. ~ ·J, $J le. J:: °'.') T tri 1'! iJ~ f* t..-: ft , J.:j ?t. G ti. tc f;f 8· ill <! fit {,i,: r.J) ~~J ~ ~ rt] J: -it 

(01(59) 

;,t;: ~ fM <1> ~ UP< t1) ~ i<.. is i;t: , 9.l!: !!.i! 7' n t .A ·'? ~ J.H i'lf tm fJ: ~ ·c iJ fil f.J' Wii ifYJ (r.J iJ: .._.,, 7 J, i:'J x. 7 10 
~~~R~~IJ')-~, ~m~~~~•~•*•~~ffll,~~•~<n~~m~~hbtt~ 
f.~ ft ,.: t ,.® m ill" w. -c, J? ~ 0 MI -~;~ lf:r O:Hff: V \ 7 t...- - 1,, 1'.- tt 911 ¥:I! m ~~ {ff ~ ~ fl:· ' ~ i,$: 0) 9lH!lLiffe. ,!ft 

-~ f5J .J:. ~ it ,Q i:. e::. fl'· -.:- ~ .~ .. 
( 0 1 7 0 ) 

~ff!!iO)JfH~ ! 0, 
181 1 I t,.: jf; L, ft ~ -; r.r. ' tU ~ 0) .'J< t· 1) },f~ m 1..- ' L m ~ 0) illb ioo {@I ;;f- 7 9 .:c. 7 r- fp s :m fill ~ Zl 

~ WJ lifi -t~ v - 'T :;.;, ;r. ~ :1, mo , ~ ~ it 9· ~ ~ mu;: ~ tt, ·r , :/ - 'T :./ A ~ l., -r f~ ffl --r- ~ ~ ~ m 
~- :m , ~ WJJ r~ii~ -~t ·:f Y .:i: 7 }- Cf> ~ ll1i ~H= to 1, , T. tit! m r.iJ fIB tJ: tH~ HL J& ~ tr , ~J.'. @ / ~ mr ~J -r.: o) 

B•S*7~.:i:.7r0R~ill C~7~x7r-©lliffl. m•~~>. ~-••*7~x7t-
0:'/-~0~~0ma•/~mm0~~~. ••0M•e~9~~«k~~~•+M•• w 
tfi ~ 0 4'# ~ill-'\~ I.ti ~u~ ~ c: © ,,~ 7 ;. -- ? .z- ~ lii L ¥c t5 ~. t'.'. :{1 f> (J) f111 ~, EM~ It# ~l K to ,t 
~ !!l,IJ illiH~ ~ :t Y .:r. ? t- <l) :Y i!W t;:: .f.JJ v, ~ c ~ <f) ~ ~ ,Q -"f- iWJ 1.i rl'. • J? 0 '~) M: ~ Ml ;;t. .:r:- 1) v.tll ~ O) 

mm(J)•O)~~R-~L..t~ffl~~-~~t~ct~~~~o 
[0171] 

i1ll ;:t 1-.i , ~ l 8 O) ~ ·3 tc. , ~ * 7 -:,,i .:i:. 7 r ! ..... , n t<..'. )t !.t -t 0 1R ~ J:!! ~ tH tm B 7 a ..... , 9 7 

n *.: ~ ~t , >t 7 :.,-1 .:r. ·7 t- 0) ~ rey ~1 i:.: ;t:J 0- ~ ~ ft ill :'?> :.f' 7 Y .:c. 7 r- o) H~ iJ'l • W.. ifl~ 0) ..fu ~ tJ: c: 
t.r- ~ ·f 1 ~ 5 /. - ·)l ~ ,fc~ tH -f ~ ~ t. t, t:.:. , 1· « T. 0) ;it- :f V .:i:. 7 ), (J) r.f ~ ft r - 9 ii• 'lJr ffi 1! tt. 
~ f?.: ~ l ', ':l 7 7 7 2 X (J) i5 :{if ·*- , ·'& ;.t / ~; :r.. '7 }, (J) 11.z ~ J ' ':I 7 7' 7 2 P.t ...._ 7 2 n if) c5 ft ?f~ 
t ~2 % ~ C t , -S. Oti !!J K ~ t,' -r *' 7 ~} :i:. 7 J-- (J) 1ft }U! J.fi ~ 71( ~E "9 :&> " WlJ ;t ~;f , ;-3· 7' -;,J .:t. 7 J--

ft'l !i: {ii! (!) z· -;I ~.~ :c. 7 1' (!) ·- ffli f.)t gj ~ ~ ~ I:: lf) ~!i .* e::. l, -C Wi- L v , :$r -, 7 ([) ilft ~ lJ~ t/j m: L, 1'.:. ~ 30 

ft .. r:. .ti tt: tu~~ O:} T il~J w1 w k: * ~ < w.; ~ ~<t ~ t.::. .iti , <lb .~ f.n L~ :.f' 7 ~-; .:c. ,:; r- (1) muiu ·, ·:1 7 1· 

i;:: fi'dt-i O) t.l !t ' t~ ·ts "t-' 0 -:, T t, ill ~ fit. -1t' ~ < L , f.f ~ ft ffii.i {@ ~: #. :h ti q,: C ·t; .t.3 < , tJ: f.'. Cf) iji!J 

f§ll t.,~ ~ ;:1,. (:> :rt .:;i " ill ~ L(t ~Ji lH Rf~ 9 7 a ---... 9 7 n ·t: ~ tB ~- rt ft ill ~ ~ 1-:J:. ~- "..1' "J :r. 7 t, l -~.. N 

r.J- -~ 1t ~1~ 9 8 a --· 9 8 n ic if!! "t5 fl. , :Hi ~ J.~ © 't:i 1,' ,j- ::1 ':/ :.: 7 i' ~c tJ: J'l4 '!i£ ~ .:rt t.: 1· « -c (l) 'I' 
itt!J li ;p;: l: ~ E{t :J. -=c i) f.1'! ~ ~- >fl it\ -c ~ :k liN :f, iflll ~; ,~ ig 1fiJ .L L- , .ill ~ !!i <7) {ff t- , :;3· 7 ~..? x. 7 J-- -c: 
~;t. ·y ttN iJ A ~ ~ !Ki :}. ·c- i.J µ£! ~ ~ I~ JE L -c .ffl i..-) , i:Pt ft Pl1 PJl ~~ ITT:! ,~ ft L, ·-r 51l.P1lLllHi~ {it i~ ·t -Q 

, ~ ti" -5 ~ !ffl ~ ~ -/J~ *f ;t G :.f1. ~ ., ~ tt , 7 1.., ·- L. "h' '::> i) 7' Jv 9 .{ L, li: ;;t 7' ':/ .::i:. 7 t- 5t ~ ~ 
Fi ? .. c t{f ~ ft ·t ~ ~ l~i t' t;t • Wr L- lt' ;it- 7 ':/ x. ? r- d) t.H m ;...>.:i , ~ r¥ * 7 v ;r.. 7 J-. O) l~ ~ tJ: ~ 
~J::?tlliB*7~~7r-0)~8~8L<•~Lk-~~- f-~h~f~~~t~~t-
5 7 v - 1.:. H )7 ft ,j· 1;> ~ ffil 1t -JJ ;t f> ~1. Q " ~ 0 ~( , ~ :-r ':/ :x. ,;; }- l ·--· N r.:F ~- ft :~1~ 9 8 a . ..._, 40 
9 8 n le'. ~ t.. \ -c ~ YJi (J) ffJ ft~ 8 <! iili « t;;: iffi ~ Jtt ~ ID: ~ 1±\ ffis 9 5 ~ f1f J:f1 .J- ~'1 ti , ;.t -:f ~ .::i:. 7 l--
V\j 11) ~ w. ·:f Af1J t1 ~ ~ ~ .ttt fruz:. J: ~ ~ ~ ~ ;'J• 1,, ® N ai1 fJfl t.t' fi ? ..: t tJ~ -c Z!' ~ (o i~ . .r. er) rwJ mi ~ 
fi -) r:. t. t:. J: "-:) T • ~ -~ it O) iffe. it' :t- 7 ~; x. ,~ r- tt ~ .?;., ™ ~ &H~! -1t' fi.; L, T t, , fil WHt ~) il;':i 11' 

~7~x~~M•~~~oo~~?z~•~~~h, ~~Gh~R~-~~~0~•~~~ 
9 {;) c.: t. -/)t. ·r: ·~ ~ " 
(0172) 

~fjff:O)J~t~ ! l. 

* t:. , @ i 9 tr. ~ ""t ~ ~ ,.;: , 1r nJJ tr. tM1 ·t- l.;) r.f ~ ft M #i ( ~ ~~ ;I. =e: •J ~ -~ i;K e ) o) f.f -~ ~1J 
~J 11i r: < n- ·EJ· ft ) ;a~ n 5 =-r, mrJ ~ &111 fiI ft ;m 9 1 /,f." ~ ~t {;) ~ 0 ff, ~) {;) (; 
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tj ~ ,J) .i. -f.· 1) a , b , C ~ ffl \/ ' '"[ ifih ifili f ~ ~ ·- 7 / .:J, £ t;::. ij; ~ filii 1~ ;<i- / :/ .J:. '7 }, ~ -1, jJ{!j , 

rt ~ ft. -9 ~ ~ fflUC. 13 v ' T. , -,', ffi!J IC ffl 1.,, G ti. ~ :f.. -t.- 1) 0 1~ ffl Mt tl:t. ?.:: it L;: -c Ml fi <-1) _:,{ t 1) (T) 7 
Y 7 N t:}- ~ h L' , 1'-J) -:'..") c a) :1 >' 7 fg- tr ~ f.-f ~ ft 41 k: 11 ,f ·t 2.. ·:; ? t.:: ~ ~ T ~ C t. iJ{ -(: ~ 1I> 

~~~Lt, ~~~---~~~$9I~~~~~-~-~~n~~M• c•~;1,~0• 
~- id'.: c ) o) m B· i11 ~ 11~ ·r ~ ., ::y, ?J~J i.:.: m 1.-, ~ m ~ o) ;1, .:r:: i..J o) 5 ;./ ? ,,.: J;t; ~ -r fi' -; J: -5 ,.:: -<t ~ 
m r1x. ~ t. ~ c. t n~ -c ~ ~ ., 
{0174) 

0'1j ~ ti , illg 1 9 (J) r.'.f ~ ft i~ tfil l-C: f;:i l,' "( • j( t 1) -~ *1r 'mS 1 5 b t( ~ :,i t 1) a . b , C -:t ;t°t 

;(! :rt u).,; urn t,: ft:J 1,, G t1 ~ Mt ,f!t ~ i.J t'.J :;..., }, i'· ~ 7J 17 > 9 9 2 ,,a:~ it T ;to~, -'l- ,1) :h? Y !• fffi 
!:Z.:: L t.: -JJ~ -::> -c :I- ·c 1_.1 a • b • c lg- -:,, > 7 H (:r L, , ·5' Y 7 ·tl!t ¥It 9 o ~ f.H -JJ ;j· -Q " r. (!) 7 Y 7 JO 

N o· ta: , W.J ~ ti 1 7 l.-·· ·- .l.\ -t, L, < t;t Wl fffi' {~ .-t- 7 ~-; .T.. ? i'- Cl) $.> ~ ~ ~,J P: ti ~ t ~ i.i.ill 1~ ( v o P) 
1g- ~ {u 1.:: fr ·=> z t) J: 1.-, t.,. , J: !'.) ~ 1.,, 1.-, ~ 1tr -r.: © ~ Mi -=r 11t1 Ilm 1~ %i'. ~ c -r 1-; n 7 o -:1 ? , ff ~i 
m~a•, ffam~7D~7~E)-~fi1Ct.~~~~a 
(01751 

~ t1. i.: J~ I? • ~ 0 :;l. -=t· iJ iJ~ c: ti. t:: tr ~ ~ t:.:: .:-r-· till! ic. fcJ! t> tt ~ fJ\ '* i1'l ~ t: i~ Q " % ~ , ... -=r lll!l 
&c #J t, , f., :h ~ ;,t -E 1; ti , -j,, ffl!J ~: fi ? t,: 0 ft -::, t :ffi: ~ .df O) i% t, , :;l. -=E- •J 'Z:' it:i fJ , ~ ~ !fi Lli. n~ r*i 
1,, ,;1 e 5 Y ,;, ~ iti < --:<r ~ ,, 

(0176) 
C Cl) J: '? ic I., -c ' t~ ~ 7 fill ID.iHiH~ ~ .t¥-. {f.n;:: ·J'.· irt!J t.:: rn I, ' i.: ;;< .f.: 1) <i) ffi Wt 'ftHfH? 1.f ~ ft "<)- ,;> 

~ ~ , ~ ~ t,: ~ Rij ·4'" ~ _,~ -{= i; C ""' S ;;.; ? iJ~ t.1i 1,, :;t. ·t 1J ) t;:: it i1 1,) f<f 8 ~ 1g- ~J ~ lli -c ~ !J ? 20 
fJ, m ~ ft 3'elJ ~~ h~ ·,Wi '* ,'@ ,, 

(0177} 

£: r:. , ~ ~ :r, lJIIJ iifli {~ i"ffi .ltkliHi1. ~.:.: ~ 1:H L tt 'JiJJ ~ 1 \ :1 :J. - ~ f., , ,?JI R~ L t::. :;l. t 1J o) 7 ::,., -:-1 iz:. 
;-,r ,t; L ·r 1q ·~ * ~ i1J ~J ~ T ~ c. t ii ·1: ~ · n ct, ~ ~ t.:: ~ !i-: -~- ~ 11.Yi ~ '" 5 ;1, -- '.)' f~ i.: tJ L- -c 
~ t, , :~ rJ & J.t WJ I) ·~ -r ~ .:.. t if, ·?:- ~ , stt1 $ t1 1.;i: ·:'? tWJti!Ht2 oJ f.f ii} ft iFr.iJ ti€ {-c. t.;i: ~ ,, i:. n !:"> (!) 

ttm~~, ~--~~~-~~~•19©~•mw~~k$91~:;l.~0m~•1sb~ 
b~~~92~G&:;l.~1J~7~~ig-§~~~~~~Lt~~ ' C©~Y7ffl~90~
-:5 v I Z ?ff -~ :ff t,i: 1:iJ J,Uc L 1:· 7 ?rol ttHlt 0) 7~ i¥J ft -~ fr ? ~ ~ -~ ~ 1.ft ·1: ~ ~ ., 
(0178] 

~24~. *~•~~•k~~~, ff•~~~~n~~~~~~~-~~a~~~~
i* m -~ Mt tm (T) m hx. 7.'i:" ;f; t.,. t..-. ~> 0 z: Jb ~ " !ffl W?! tc ts ~-, -r , 
2 1 ,t :?if ·ff ft ~ 11 t:. 1;~· '.'! l- A J, ~) - L. , ! l 9 tt 'f.111£ ~ tlt ~ ~ , 1 2 l,l:: fil ·7- ft DCT ·fJf: ~ , 
1 2 a ~;t HFf ft itl ~ ~ ~~ {~ tr{ , l 2 b i.t .NJ: _.f ft A .:y- 'Y ·1' , l. 1 1 l;.t .:y- ? 7' ·1- --\T lli -~· fif; , 1 

l I a !,J: 191 .lfl: =f ft $ , 1 1 1 b ia: ~ Wl ~ W2ltHlfS , 1 9 0 &;t {~ ~- hn W: m~ , l O 1 let W ~ !Rd~ 
, t 9 l t:J: f». ~ ll/!J ~ t1i , 8 t;J: -=f' nf,j .:r, ··- I-!' , l O O l t;!: ;I- ·c lJ b :91! ~ t,if ffl , I O O 2 ~;t ;I. ·t 
i; c ~ i~ ,iw ~-L 4 iJ: fflJJ ~ ,.'\ ,7 1- Jt., c ®J ~ } ~ 7 ;,(. - ~ ) , s o o ~:t. ·r, ?ff!l ;1- ·c ~J m ffi tilt ~ , i 

9 5 lt -~ ·J• fll!J i~J ® fi~ ~ o) rim im r-J {v. u!i , 1 o 5 i.t IIJ ~- till ~ t'.$ , 1 l 6 ti ;1. -{= •J a , l 1 7 ti 
;J. t 1) b , 1 l 8 ft :;l. ·f: 1) i:: , l 1 5 ,.t ;I. -E 1.J ~ iir gf5 .. I O 6 ii 'f, iWJ ii#i ff~ ·t: &> ;r-.; " WJ ~ fili 

30 

{a ~ 1 0 5 t j. :E l) :~ f!r {$ l 1 5 l.:. ~ t) ·Y:· if{~ @1 {m ~ r& ms 1 0 0 a :-a- m bx l., t it' ~ o * tt , 40 
:;l. -=E- iJ a • b • c ~~ ~ ~J ;I,~ l) Wi ~ 2 0 0 a ~ *l. ~ L, "C 1;, ~ o 

(0179] 
C Cl) ~ fM. O) ff~ !~ 7: ti , /. -{= 1) a tct: 1 7 f..., - J...,, 7t u) iiID {~ .:.fz - 7 ~ ~ ~ ·t -t> 7 v - }..,. ;J. ·"f: l) 

-r ~ t) , j( ·t: IJ b it A ~ T 4 ·;; 7 7-. ·-f 5 -1' l- ;-J. t· 1) ·-r: 3:> 1J , ;I. -F. l) c ti -5f ,f )- ~ •:; ? .:~ -;I 
·7 .-( t- ;I. ·t 1) ·c- .i;i ~ b Cl) t. -f -t> ., g: t~ , C Q) ~ h'm <i) ff3 ~~ a) ID. ·~· ~ fill ?:t , ~ 2 2 ti.: ~ L. tt I.:: 
•y }, ;z 1-- iJ ··- 1~ 2 i ~ A JJ v ~ t. <l) t v ~" * t.:., ® 2 2 t: ht~ L Z i,.·, tJ: 1,, 1':J,, :;l. +. 1J b 
~MfflffllOOI&U~~0c~~Wffi1002~~7~~~0-h(l)*~~Gn-c<~ 
i, o) t ·9· .{;) " .i- -=E- iJ b !1! WT rt ffl 1 o o 1 ~;:: ,ct , 7~ 5 'r ,( ·:; 7 A. -;t '7 -{ 1- ::1. -c 1J ~ ::i': mi ~ wrr 
i'· ~ t:. ti.> Cl) ~i m m 51~ >::. :1'! mi ~ ~ ~st" .?;; t:: v.> (!J rwJ ft 7-t - -!1- tJS 'f.t ;~ t1 ·r: tt, .15 t u) t -<t .{;) <• w11 -1:~ ,~ 

..J' -C. I I - i.fi ,:):.;: ~ ;~ 1 n f) '> 1- ,.~ b' ,I' • .a. ;;, •.• .I-, -, -f' :.. ./ I... .J T:. l l *· ..C.. = .a i<G ·a+- :.!: i.£t ><<G -t<::. ;;;r, 
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;n c ~mi~ ifr ·g .o t:: ?6 (1) ffiiJ ft f- -9 'IF& ~ ,h -C i{' -~ t. O) .t '"9° .:{;) <• 

(0!8 0] 
J...X -F .. .J:. 12 .W: n.~ <J) ~ !i.1l v) !l'ih f"f- ~ ~~ a)l -~ G (I ~ -,r , i:iI fA: ~ ~ ~ ~ 1 1 9 i.:: .to 1.t ' -r t: ".1 I'- .7-. 

r- ~ -- L 2 1 1Js ir~ #r c: .tt, 1J1 ,~ o) rrf ·l1 ft :;,· - ~ i.: ttJJ }) ,r tt 0 tl ;.$ " fil ·T 1t i~I ~ ~ ~ f* ~ 1 
2 a tt ~ ill 7 .. f t $ i 1 t-1 a tz:. ii1 6 tt , .fl T {t A .:.;· ·'J 7' I 2 b ~ ffJ ;,, ' -c :i.fE fit ·7- {t ~ n ~ ., Z:: 

(!) ~ ~ iJ~ ~ wI ~ jt ~ $ i l I b ti:: ;!=a t.. , ·( ~ mr. x ~ 1t:! t5 ~-l r 7 A ·1- ~.. i"J~ m ;;- ~ n , ~ ~- hn ~ 
ffli l 9 0 ti.:. ~ 0 :n. ~ o l~ ~ ~ Wd;t: n CT ( ~U& :-.:i 4J- ·1 Y ~ ¥,ti ) fJ: P.: , 1ft ~- ft ~ fflttllll "t· ffi it' 0 
t, <J) t; fa'J t; t> (1) ~ 111 i.-' ~ o 

(0181) 
if}l ~ till ffli ms I O 5 /·C: ,~ , YiJ ~ & W: fj ffi5 i l 9 {:' ~- 'Y '!- A. )-- 1) - k 2 I 1J' •;, tlPJ t5 ~-t tt ilVJ J 0 

~~,~~4,+~~~~•~•~aoo~ . •~•••••(1.)•~~mm1es~~~ 
tti #1 f)~ A fJ i': ~1 .:{;) c lw.J ~ ,n!i {a al~ ! 0 5 M: , i: h f:, Cf) 3 fill ~ (1) t~ ~ i·C l, re 1J~ ? "C W. J& (T) :-J. -f.: 

I} a • b • c £;: ~ ~ ~ :.h. -c 1.t' ~ ~ ¥.'~ @H~ 'TJ' C':> pf{ fl{ (!) 7 m~ iilil ft i£ ~ ~) 1±\ .. ~t' ., f~ 'I' i!{!j !llii i~ ~ ~ 
o) um mi 01 it!. m 1 9 s t.t 1:: ·:1 r· .::z r- ,; ..... 1~ ,.:. ~ * tl z i.. , ~ ffi .m c' tt t.t < ·z ? o "/ o ·:1 -:7 <J) ~ 

,~ 'iJ ? /' r- -:,t ~ ;: c tc. J: I? lfi· J~l: 'Z!' ~ 0 o ·T, iWJ OOi f~ it !.vl <7) 9,:1 ilfl (;.: '? i, ' T t;t .l;l, T- O) !liJJ ~ tiff /fl $ 

1os0M~M~(l)•ffit~~~~o 
(Ol82J 

-m: -~· tm w.. ·Jm t 9 o i~ , :P JW1 -f.: - i-:· s 0) tl{f ¥R t;.: ~ ·-:5 ;.. , 't , -1' / i'- 7 7 1..., - 1.:, ·?.:.f -~ · ft t£ ~ .. t tt 
7' o -~ -'.7 ~ f:.-, ti ~ iliL~ lUtHffi t l l b <J) il:i fJ i.r .;'f:- (1) * ~ W: l'f)· Lim ~! l O ! r.: t .. Z H:\ jJ L , ,{ 
~~-7~-kR~~~.:hk7o~~~f:>-W~RMBl I lbO)W~~~--•106 W 

~~-Gtlli~••101tLtWh~~G -~-•101~•*~•M19l~~G.:h 
, ,& -~ 7-z ,~ ,,( .iZ tc lli J:J ~ .:h. ~;, t. ~ tc, .I),~ <J) W ~ iry, im ,c. :io It\ T ~ *{~]if~ t. l, -C Jtt v' .:{;) t-. lb 
ti:. /. .:f.: IJ a -- C t.:_ ·m ~ Jb *' fl Q O ;;( t 9 -".. (!) 't§ ~ .J6 Ji- tJ:: 'T iWJ "t: - j..: 8 tc_ ~ -:J l.- ' °t' , :J. -f.: 1) 

~t4f~! l l 5 "('lti1J'f.1jf~;h ,~o 

(018:5) 
:t'<. ei.: , 7 ill~ imHi ~ Alt$ I o O a OJ i.!lJJ ~ 111i {tnm l O 5 ~.: ~J tt ,'i;} .:y, ffi!J OOi {~ 4: 1£ 9B, i:!H tc ~.:) v' -c 

&t ftij "t ~ ., * ~ htn (1) ~ ti t it , ~Hi {~ O) ·'f/ ;WJ fi A ti .:r, i'ftij ~ -f.: 1J lli :if- 1'l!t ~ 8 0 0 ~.: ll1 -.:5 v' 7.: ~ 

~~ft~a*••0m•~~~-~-~c'~. ~---~~-~~~~k?t. i.!lJJ~«7 
1"- ;i.., 4 t. .:y,. ~m }{ '1:' 1J wt 7.fdJI ~ s o o t ,: J& -:5 1: , -c • irr ~ 0) !!¥. .i1 ~ ~ !ll1 lW tJ J: tJ 1~ !t~ 9.l!: @ t.:: 

~~-~--~G~---~~~~~u ga&a~~O)~$~~G~~~~-~~m~~ W 
j. t •J ,.:: tt z -;5 &:t t; tt T tr, ,;, t) o) r.: -.r 0 (I ff'tl ~ t.f ., ~ ~ (J) m tt~ 3 -r: iili ,.'{ r::. OOi f~ -~ m tf xt e:: 
~~~~©~0~~S~~~R~~~~ct#~~~c 
(0!84] 
( l ) ;J. -f:- l) a ,~ -y; ifllj ti: m t-' ~ ff ·8' ( = :r, fill ;/, -'f~ lJ m j j~ 1'i!t ~ 8 0 0 i} j. .:i:: l) a (/) f~ n1 >,r.- 1m 

7.f, L -ct.~~ t; S) 
ittJ ~- .,, 7 1-- }l,, tr. J: ·::, t tft :r, ijfHi ~ Ui .tw. if.> ~ iffii ~ &) ffif ~ t,f~ ]fl fi .f:% i1JJ ~ ·tt , f. ·'{:: 1J a $ 0) tt 

~~;.$m•~•8¥-~~~-~-~Lr&~ili~o 
( 2 ) i- -f.: 1J b ~ "T &; tc. m t· , 0 ~ €i' ( = .:F ffi.!1 :1, -f.: 1.1 .m ~ ti1J ffl fl• :1, -c '.J b o) <t m ~ nui~ L ··r 

lr' ~ t~ i!i') 
JifJ ~ « ? J, Jv t: Aft --:5 i.- ' -c 7 7 ..,r Y ~ ~ i:\ :>:f:' ;R &';> , fNJ %t if~ it fC J: -.> t ~ .:'f, iWJ .M f§l ¥.ti lit( (!) :g 40 

B*©•a~Rm~~. ~~~c~~~~~~ffia©•@~-~~~-~-~~tO~ill 
·t;) 
c 3 ) :1- -f.: 1J c ~ .:r, MJ t..:: m l,, ~ tJl f.i' < = f!.t m ;1, -r..:: 1; WJ ;R -m ffl t..i~ .:1- -r..:: 1) c o) fw. ffl ~~ m ~ t., -r 

t,,,~t~tr) 

i!J ~ '"" 7 1- 1v 1: ~ ~.5 i.-, t ~ Ur ri ~ ~ i~ ~ JR tb, ffiJ ~ W1 xi.: tc J:: ·_:) ·r ~ ::r, iW1 J.t ~t &t ir;l1 er)~ l@l 

~ (l) R~ -~ ~ ~ fft -~ -tt- , ;1, ·'E 1J b qi O') i.t ;;t~ -~ ~ ftr rm 0) ID.ii f~ .:;-r ···· ?l 7<f: :I' 1w1 @1 1~ t L ·r !lx 1? m -.r 

(0185) 
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~ Jia r:k ~ m~ , 1 6 5 M: ~ -t: 1) ib"i'. 'J-J. tH L, T r t.,, A ?t ttl $ , I 6 6 t~ 7.. ,{ ,y r , l 6 7 ti !*l ffli 
~ ~Hfli ·r> ts ~ " * t:.: • ffiTI 2 6 ~J: ~ {1) 1fdJ {'F ()) ,1-'Jt, T ,a: fr~ -9 7 p - T -~ - }- -1: J? ~ 0 

(0186) 
1.1, ""f , ® 2 5 :fo ~ "(} IZl 2 6 7£:' 1b L: i~ , :,.$.: ~ ./M lf3 t~ i.: :rJ u· Q m.lJ ~- 1m 1-tt tm 1 0 5 (f) wfJ fl= ;{t ~i 

a}l 1" ,t," 
1 ) tJ" J;t~ J~( (l) t:t! /.E 

:i!: ~ .. , -r 1lil.l ;~ 1::: 1J ra ff, tilt tfil a o o tt. 11<:5 ~ • ;i:_ -1 '.:, "f· 1 6 1 tc. <J::. "".) -r. :·hr ~ ·f 1;.; "I- -1:: iJ m o) 

M ti::; #.i. 7* ~ $ ~ il11R L- , ru iR <! ~1. t::. .M J;t., -~ i':k ~ l~1~ t;;:: illtJ ~- "°" 7 1-- .11., 4 ~ A tJ ~4· -~ " z:.. c ~ tl: 
, .§. /. ·c 1) t,.: j;j ;;t~ L, t.:. 7 i~¥1 iM ® w. lfil o) ~ ill i.t fr -3 o J...:J, r , j. ·c- lJ f.t J;t; -t! i'm ~~ ""9. ~ o 

[0187] W 
1 - I ) :.r-, ltt1 ;I, ·c 1) m ~ till ffl 8 0 0 iJ~ ;?(. 1::: 1) a ~ :flt :1~ G -c it·, ~ ~ ·P.; ( 7.. .;y-- ,y 7' S l O O ) 

~!'.l ~ ""' 7 1' ;t, ti.:. <~ ;.$ ."lj?. ff ~ Wi i.: .J: ·::> -C ~ -r ?Wl ffii f~ {ft W1 ~ 1i t±\ -,t ~ ( ;::z 'T ·y 7' S l O l ) 

o ~ f* ~1 t-c. t;t , mtJ -~ ·''- ~, 1' 11.t ( a • b He. .J: ? y · , M: -':f itf:J 1ifil ft tttt ~ C!) {ft tftl. ( x , y ) {}) iilll ~ ic. M <.i· ~ 
·'f, mHoo {f!H.ft fil'l ( i( , y' ) ~ -F it ~-= ,J: "."J T t~ '.i.i: -9· ~ ., 
[0188) 

x· = x + a 
y. :.: .Y l· b 

~~~~~~•••m~7£:'~~0a~WL7~~~~-~165kWh~~o 
(Ol89) 

! - 2 ) -r iflll "/> .:'f: i.J tl'i ff, 1"i}I ~1 8 0 o il ,--1. -:r: 1J b ~rd* G -c it·,~ ~ ft ( ;:z, ·r ,;; f S l O 3 ) 20 
ffi!J ~ ""' 7 t- Iv 4 t..: ~ ~_-.H , 't' 7' 7 ;f :;..,, r£ ~ :ct: 1£: t~ J.P.'. °9 ,t, ,, t{ 1* ffH.:. ~j_ , ~ -1;.im Rlli ft fr.ct ~ *-: 

l& l) 1m <t~ W Jf3 ~ ~ 0) )ft J#.: (I) ilih ~ ""' ~' I-- Jv 7<i: J[1 \.-' "'C , "F it 0) 7 :1 ,< Y 1 'I 5 ~ - ~ ( a . b • c , 8 ) 
~~A:~-~" 
(0190) 

x ::: a(cosB )x + a(sine )y + b 
y' :: a(--sin8)x + a(cosB)y + c 

(0191] 
.:: Zl ~;_: ~ ~} ~ ~ "T iflii u!Hfdi~ ~ (J) {IT. 00 ( X • y ) {}) filii * h:: J.f <J· .g -~f, Wi filli ® ill ifu'. ( X' , y. ) 1£- ;JU.; ' 

;J<~!)it,'4tJ.,.l±\l,TF~.,;;zj:. 1£$1 6 si.::tlL':J°t~ (;l~~r·;;?"S i O '1)., 

[0!92; 30 
1 - 3 ) -J', iffi] ~ t 1) !!ft ;f- ffi ¥ft 8 0 0 f}~ ·,,,-.(. -1:: 1) c ~ Jm ff,: l, t I.' ;~ ~~ f; ( .X i'" •;; 7' S 1 0 6 ) 

ir11 ~ ""' 7 1-- 1id.:. ;t;t -:5 i, , --r ~ ,tr r.i ~ ~ .i\: ~ ~ ,:t -r 1;i ., ~ -f-* tr-n: ,~t , f&'. T" mi1 iiill {j rwi ~ i.t ~ 1; 

!ffl ts-~ m &i iP£ (J) J$i {( 0) @; ~ ..--t; ? }- JV 1<r ff-l t ' ·r , 'F :i:t © ifil :ia M; , ~ 7 :i- - 1J (a, b, c . <l, e , f) ~ 

11ni!.·<t ~ () 
r o ! 9 3 ] 

x' =(a X + b y + c)/(g X ... h V 
J 

f 1 \ 
J .l 

y ' =(d )( + e y + f); (g X + h y + 1) 

r o l 9 4 1 
;: ~--it.: J: I? , ~ -=r· l!FJ !ill! f~ ~ft ~ 0) ur ttN c x • y ) 0) iM R~ i.: tt -t· ~ ·Y. illHM f~ frr m c x • • y • ) ~ :;t< 6li , 

;I- ·c U ihl J;. tll L, 7 I-= v A !E foc ffl~ {;: ill jJ "9° ~ ( ;;:z -r ·:; :-:t S 1 0 7 ) o 40 

{Ol~j5) 

~ ~ ~ t1 r.: JJ .rt- J-i'i ~ :.=i:: -ms n' c:-, H1 tJ ~ t1 ~ -:r, n~ Iwl i~ fi1: tilt < x' _v • ) ~ ~ i.:: , ;1- ·E 11 35~ ;~ ill L- 7' 
t~ v _:r,, !t nx ms 1 e s iJ~ .:1- ·c- 1J f.:: fit titr ~ fi -c 1r, ~ # lt{! ti:l.\i {~ r.p {}) ·j, m111Wi ~ ~- n.x ~-= £, ~ ~ iIDi (j ::,"'! 
-~~m•~•~~~~~vYr~A7£:'~~L. fR~•~~m~-~~•~m~c.A~ 
"17SI02, S105, S108)c 
(0!96) 

3 ) 'r• ~j @.li ffli Cf) .± }* 
~~-•~•~~~••~1~. •••~mw~~**5~. +•~•~~mf-~~ 
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1 6 7 ,c J: -:, -r ·f• ffr.J i.M {ft! :±. $UH r - ?< oJ !1-l t4HU1 ffi:! ~: J: ? -r l*1 ~ filii m {ifii iJ~ ~- rot ~ :h ~ ( 7- ~r 
,:; 7 S l O 9 . S 1 1 0 , S 1 ! 1 ) o F9 ~ ~ ~~ f#i <J) ~f:. f.oc tt mil 2 6 ,.:: ~ ~ <• !i!g 2 6 tt. ~ it ' 
·c , ( i p • j r. ) tt: i2 ~ i@ ~ ti'.i. &I *-:" ~ L , ( i ' , j ' ) tj; ;Jl: I~ ~ If! (Y) @ :,.{~ uL !fil ~ ff; l, , w ~~ -~- JJ. it- :;f-
·9" 
(01971 

4) :J.. -t: :J (~Wlilliif*) 0~Wi 
~ 2 a ,... , .--1. t iJ !li: *Ir t¥.s 1 1 s 0 il~J ~ 0 ·-;; o - r "' - t- ~ :i-i~ ·r " :1,. t 1J !l-I Wr t1i~ 1 1 s -r.; 

it , T m1 .:r:- - i.: B <.x tt , -r, 11111 ;1. -'E: 1) m 7f. ffi ~1 s o o ) i.::. ~ -5 i, , -r -"f ?}l.lJ l*H~ 1:tx fJ w 1..., OJ w. 
Hi ( {$~ x. ~;f "-<' 7 P 7 o ,y 7 lti ul. ) "(" a, ;I. -t ') (f) ~ 1fr ;IJ: 11¥1 00 -~t Q <- :J.. T.: 1) a ?z!: ,~ 1, ) t T i!N L 
t:::. .t.Ji} -g, ( A -:.;- ·:; 7° s 1 1 2 ) b;l: , :ml -t% illll ft}! 1 o 1 ~ ... J: ·.:> ·c ~ ;!K. , _-j. -=t:- iJ a .tJ J: tf c u) r-~ W 10 

~ !!I tr ·f Q < .A .::;-- ·y 7' s 1 1 3 > ., :J.. ·t:- v b ~ .ff.l " \ ·c ~r-, im L r.:.. i!} ~ c :.1,. 7" ,:; "1' s 1 1 4 ) 
ti , ;I. --1:: i) b tt 7, ~ -::r- 1 ,:, 7 .:Z. 7 7 --f r- :I- -f: iJ t..r: (f) -C.; , :J.. ·T:: 1) b 0 ~ ¥.f.tm.ii f~ ~a: "J.· iWHilli f j l& 

~ 1:B L, {J) -W. {ii, 7: i.t ~ «fr L t.t t ' o L, ;13, L , W' ~ @ f' I O l f;: ..t -::i -r i.¥. '-P~ , ;f. ·c 1) a i5 J: tf rJ 
c rJ) P1j ~ ~ - Et f{r -~t 9 ( A T •:t ~-j' S l l 5 ) o --· li , :). -t· 1) b y.,g iir ·l'l.t ffi l O O 1 ti: J: -~ ~ ~ 
ffi~~~~trt.:..~-~, :/--ElJ b :~f.Jr'ltiffl too 1 t.:.~a:tt~iif111~7-:-: . .,_ ~~~0-~!J:J.t· 1J b 
cl) fl;J ~ i£" ~ oo J! ~i T ~ c 7, ·r ·:1 'f s i 1 n) "' * t:., ;1.. -c: i; c ~ m 1,., t "F ~l t.., t.: tg ~ < A 
7· ''./ 7° $ l 1 7 ) li , W 7 iilli f~ l O 1 tC:. J: ? "(' ~ ~iJ:._ , :). t· l) a ~ J; f.J C (}) i*J ~ {t: "§f! ~ ·g ~:, 

( A 7· •y -:f S i 1 8 ) " * k. , :). --1:: 1) ~: ff;- ffi 'ffi t.:: ~ tJ ~ ~ ffi .ii~ ~· ·:lft t:)' t:::. ~\:'J -A° i.:. , /. x,.: ') c 

~ ~r tilt ffl i o o 2 K 1.-'! * zt -Q ffii i~ r - ~ ~ ~ ~:r 1~ I? :J.. -=c 1J c rJ) 1":l B- ~ 9!! Wr ~--~ c .7. .::;· ·y 'f 
S i i 9) " 
[0198) 

C. (!) ~ 1J&i (J) }f~ a._~ (.:_ $3 I,,\ '"( f,j; , /. -f.: l) a , b , C d) 3 -:::> 0) ;I,. -c l) ;tr: ffl l.,) {;) 1,#} f:}; 7£'.' ff; l- i:; fJ~ 

• 2 --:) (f) ;I.. -f.: 1.J ~ ffl 1, , ~ ~ '15" ·r, ib ? T. t) fi\l :b ~ :, " ., WIJ x. tf .. ;I.. -=E- ') a t. b , ll!J ~ , 7 1,., -
k ;I,. -'€- l) ~ ;~ ~ T .-( 'Y 7 A '.f 7 ~( r- :). --1:: i) ,a: .fN It' ~ f,g -€"1 ·-c, 'f, ~ :b t,',;: ;, ',, F.x P ti: , ;f. ·c 1) a 

l: C ' flfl 'iS ' 7 l.,. - L. :). -1:- !J ~ (j" /( -J· ~ ':l 7 A ~-j' 7 -1· t- :J.. .:f: 1) ~ Ni I,, ' {;_\ ;.;.;} ft 't:' 't, ~ b tj:_ 1, ) 

(0199] 

~k(J)~~~ , *~•(J)s•(J)•~•w~~h~. ••(J)~~~~~Lt•~~••~ 
WJ ~ r~ 7 :). ·- 1l ,a- f!:l 1,' 't ~JJ <l3 J::: <: -=f' itlii ;~ H -::1 t:.: ~ ~ ft ~ ft t::: ~ ·:; }, .7. r- 1) - k 2 ! ~ :l;U ~ -

20 

-r_; ~ ~ ~ c >t ic , ff -~ ft uiJ <;' A£ th G Zl G 9- -'l ~ ;..- ~f ·t· ~ ~ Iwl ft O") I~ ~ ~ ff 'flt. tz:. lli Wi 9· .~ ft 30 

m Jj. ,:: tt ;;l.: ·r ~ ~ <J) --c: , J: 1) aru f~ ff> 11: ~ tc ~ t6 L t.:. m ~ >'.l1 .t1fl ,a- r:r -5 c ;:: i'i~ 1:iJ" n~ z: ~ ,Q " 

(0200) * ~ ftlli O) ~ fl~ T! ~;t , @~ -~ ff.:~ ~ f;f 9 ft ti it!- (J) ml <J) N ~1 ft fj i\: Ii: J: ·:> t "}', iWl ~ w.i 1& ~ ~ ?'<'f ~

~ L, ~ ~ o/ ~ ~ r- ~ - b ~ ~? t ~, •~•••·~~0E••~~0. ~••mm~m 
~m-(J)k~<J)$~e2~~.:{;,Ct:~~-<J)~~~N~ct#T~9a 
(0201) 

£2 t,: . ;$: ~'.t.! 1M O) H~ !&Ht. , lh'l ~ ·it ft, ;<: 7 o •:, 7 ~ 1ti f:{l t. t., -r fft F:J- ~ JJll ~ h -5 J:: -3 'lJ. iffi ·,ts (.'f) 

~~~m~07~-ke•mtT~m@•~~•m~~~~a~~< , •~•N•••~ 
tN 1i':'. ·ft ·1 ;( -.J P ':l ? t.:: ml ~ ~ ·if t: , i:f:- ~ $ t~ fffi {tl:! ::t 7 :..l .J'_ 7 J, ( WIJ : l S O / l EC J TC ! / $ C 2 9 / 
W G 1 1/ N 19 0 2 1: tm .ii~ ~ ft .:{;, V i d e o Obj e c t P l a n e fJ; ~ ) Ii' .t~iftl: t 1" ~ ffi 8· ~ Ml l·C <f:, -~ .m 'i~; fili 7: 40 

a~~ o 

C .mt ~ J: (!J ;f!J m "SJ ~ 1~ ) 
(0202) 

.i,:.!. .J:. ;m. HM l, t::. ~ ·j t;: , c 0 ~ i-lA ?: .;: ft ,-t , ~ !ITT ffi iilll ~ ~ w ffi ·9- ~ ;;J. .:f: iJ 1J{ ~ 1.t ?M ~ f°ffl fW 
·.? (f) "c , ®.i m!i 1~ :/ ..... ,,. :..-- A o-J ~ m. ~;: rt: L: -r :;(. -t i.J i:. ~ •) f)- t :r -c ~ .wt -:4- ~ c ~ f.} ·-c: ~, .. ~ r::. 
, Wn<J):;(.~0M~(J)~~l~~~(f);J.~0M•~~-~ff·(f)~~~~~T~~ajft~ 
rJ) -c , 'ffe.r JR @1 f~ fJ: c tl) azy ~ ~ ~ fail fi r,t:J :g t;;. ¥k &1; FJi !1-l ~ oJ ~ ll'n 0.:' fi ~:) -~ , No "fsTi· t.g t.: ~ ft -g- ~ 
••••~--~-:1-~U~B~~~~~~E<J)~-~~-~~~. ~m•v-~~~08 
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~ r~ , m ~ o) i,. -"E 1J w1 ~ ·"f n ~ n ,~ , a- :J. -c i_.1 1-i'i :~\ :IJ~ :f.i 3l11 t: t.l: ~ rf'i ~ '" 7 :J. .... 11 fitl ~ t.r 
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ff .;l ?I> " !RJ ilif i.: , *8t ;r 1@ ii!il ,~ ·~~ ~ c c t: tr f:J· ft ·9 /" ?!. wi ~ '" 5 " ~- -!7 it ~ mt ;1.. -t:- 1J 'llfi ~ o> 
~ ~ fft}] '~ I'\ 7 )' ~--· 9 {@ ~ Cf) /ffi fill P':l 1: Rf) $i t't1 &C f\T ·~ ft <J ?J> C C 7J' 1: ~- %, ., 

[0204] 

* t.:. , m ~ 0) ;,t -=t:- u fefi .!J>l t .tt ;.c tuc.: , ~ ;,t -=t:- 1.J t! ;µf 'frl1 t ~ ;.$ m: ff~ 1° r* ~ ~ 7t L .. :r~ -:i~ iWJ 
@H~ ~ ii~ 0-J ~ 1f .t '\ -'7 ;,t.. - ?l O) ~.Il ~Hi.: ~ t; T .:i .:r:- 1J ~ t/1 i? f.4 .i{_ "( 7 if!!! -~ ~! ~ Cf) 't:', ill/1 iim i~ ~ 
-~/~0•m~/*~~~-!~--~~~~t~-~~~-~fi~~o ~-~ , -~ 
iWJ illli {i 1lJl ~ <,1) !Vi ·~ (}) 11 ri tr d5 t> -li" t ~ J~ ·+ t* ~ i@i '.fil'. ~ tR ·z:; ~ ~ C. l.: ·t< .. Jjj ~ J t 7 ;I. - 5l ~ IO 

')}} $ ~,J i;: ~ ·}¥} {t '9 %, ,:: t . ii -z: ~ ~ " 
C @ iffi o) W. ~. ti: ~ !tM ) 
[ 0 205] 
C @ 1 J z: o) ~ t:v1 0 ~ hi.fi co ~ t~ t.:= is it Q ill/1 i® it m ii} ft ~ ®I .t: 7!~ ·9 .WJ nx ~ z: jS %, ., 

[~2] C~ft~~~-~m•~~0~nffi8R~~--(J)-~~ffi~7C-"r~-~T 

[~4]M~·--~-~~ffi~7C-~~-~(!~~o 
r ~ s J c. o.) ~l i:lJ~ 0) w t.>t§ 0) 1t; nrn~ ~nt ~ ffit! iiJii ® m }g ft ~ wt 0) ;1. ·t=: 1J ~ ~ w 0 m .fix. ,a: * ~ m 20 

[f~l 6) ;I. ·c I} ~~f~O)!lj,iJ{'):t,rff-;·97 Cl-7 '\"- t- -f0Gv 
[ ~ 7 J z: dJ ~ W:J (J) ~ hi§ (!) ~ ~ i;:: ts 0 Q WJ l.illI ft n f.:} ft: ~ mt O) illil ~ 7iH t'a ~~ cl) ~ ff1. ;t,:_- ;1~ ·t' ~ rt;, 

[R8]~70)~~Maw~•~~~~7o-~~-~t©~o [~9l c0R~~••(J)m•~~~0•m•ra~~••0•~•••(J)•~~m~•~ 
tWJ {:' ~ ;.$ 0 

[~IO]R90)M~MM$0)~~~ ffl~7n-+~-~~~~o 
[ fgj l 1 J C. 0) ,,~ PJ:j 0) ~ }Jjj ~ JB tt{ ~: :to u· ~ fp)j Fm i~~ i1 1;} H: ~ l.iU ~ jf- -4· tl f&. ~1 ·r:: ~ -~ 0 

[~12J c0)~~0••0*•~~0~•~•ng ~~•0•@••~0•~~~~• ~ 
1~ ~ "r:' © ~ 0 

[Bi3).i2(])-~MR$(J)·~~ ffl~7C-~~-~T~~u 
[ i~l 1 4 ] C Cf) ~~ fl)J Cf) ·~ til.& 0) Jc; ffil {~ i5 ~1 ;.$ wiJ "@.j {i 1{f ~ ft ~ fflt (!) ;-J. t 1) ~ *1r fl!i U) m J~ ~ ;1~ ·sf-

.W} /j_x ~l "'(: a'.) Q C 

uii 1 s l t~, 1 -1 o) ;1. t lJ ~ tr ms 0 §i.lJ fF ,a: ff ~ - :7 n - :.;~ ·v - i- -z: ® .~ " 

[~16] c0~~0••0M~~~~~---m~~--~~~-~~~~~a 
r li8l , 7 l c; (T) :rf UJl o ~ UJi 0 ~ f~ ,.::. .t5 tr ~ WJ1 lilli i~ :r,i: ?} {t ~ tM .t: ~ -.r .m ~ ~ ·e: jS ~ ., 

[RIB] c~R~0~-©%.~S~6M•&~~~--~~~-~~T~~a 
[ ~19] C(J)R~0-M0~-~rs0~M~-R~~-~~~~-d~~~~o 
[ t~I 2 0 ) C (]) 1~ flR 0 ~ /,if§ 0) ff3 t~ 1 (J) ~ ·:; I- A t- 1) - b. 2 l ~ 1R ·g" l@ -~ t:'> ~ a 40 

[ ~ 2 l ) C. (J) ~ ».R <J) ~ a1li. 0) W !~ 2 (}) e' 0:1 t- A i- lJ -·· L.. 2 l ~ ~ '9" ® -c: it& ~ ,, 
[!312 2) i:t/)f;~~q0)~£'(F,O)jfj{J,;30)~·;; l-7~i'- 1) ----- b.2 J .~ff-"9~1~0%,., 
[.mg 2 3 ] C. (J) J{t lljJ O) ~ ~ 0) ~ f~ 6 0) ~ ,:; t- A ~ 1J - J,. 2 1 :.a- * ·9 ~ -~ .~ ~ " 
r ~ 2 4 l c. o) 3t ttEJ o) ~ hlli (i) m ~ ,c:: rs tr ~ JJJ ®i rsHu ~ ~ ~t ~ ff; -r #4 i~?l !%1 ·-t?- ~ 1;i " 

[R25] C~ft~(J)-·0)%D~~~~-~--~RB0~~Ma•©••~~~-~ 
~'Z;'ab~o 

[ 18] 2 6 ) U'i}J ~ Mi fm $ if> ifJJ f"f: /,E' ffi '9° 7 D ""· 7 ~ ·- t- -c: 0 ~ <• 

[ @ 2 7 ) ifH~li 9l!. ~« ;{£- MUtij -4' %, ~ ·c- it& :& ., 
( ~ 2 8 J C. 0) ~t UJ:j (f) ~ {ffii 0) ffq, [~ £( .f.5 t:t -Q liifJ iW; f~ ~ ·f<J· & {ft Cf) :I- 't" i) JlI ~ fflS (!) it/; {'F ~ lf~ ·g· 7 

~4') ..... ;-:t... - ...... t.. ~ { ~t. 'Z 

Page 462 of 728



(30) JP 2004-88801 A 2004.3.18 

[ !Bl 2 9 ) V M 7it ~ ft 1i rt ,~ :IB ~1 -~ t:: r ~ .:._;-z -· 5 -GJ ~ :-a~ ;y; -9' ~JI fl.f.} ~ -i: ~ ~ o 

r 181 3 0 ] VOP r - -9 ci) .m .roe'. ;{:i: ;j;; ·9 ~ PA [£<l L'· 31) ;~ 0 

r ls! :, 1 J vMm ~ 1t ~nit (I)~ nx {t" ~ ·it UJ 1£ ~ -z? ® -Q" 

( f8l ;1 2 ] f~ ;3 I (!) ?~: .ey. fr: ~ f& (J) ~'.1 fl ~ ff- -9 7 P - -1- -\' - 1-- L' ~ 9 o 

( ls! ~, 3 l Vo P~ ~ it -9 -1 7' t :>.i fit. -~- ~ ~, ifliJ 0 :;m M ~ ~ -:q l!j, ~1 f8! 1:' JS -Q " 

( mJ 3 4 ] &l 3 I Cf) ?~ -~· ft t~ filt t,: .ts ?.t 1;> !WJ ~ ~ij -fl,!~ 0) ~ 1£ ~ ff- 1· ~ !i.X &.I ~ ~) .fiJ o 

[R35]~340·~---(j)-~~~~7P-+~-~L'3'>~o 
c 18! 3 t> J 18! 3 1 er) 1~ ·f:1' H:: ~ art i..: is ~ .t ~ :J.. -c- tJ !i! ~ tt1~ 0 .+,11 1~ ~ if- ~ m nx ~ ·r.- a;-> ~ o 

{~37]~360~~0-~8(1)·~~ffl~7P-~~-~~~~o 
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.. S1 ..,, 
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~~~·t 6 Ct~: §~Jt ·9· -~o ~:ff-/.{ XJ.r.1*~-t ~ 'k. 
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;, r---~~~5tAt f ;.$., ~~Mtn~~ 1 o ;5 t:J:. 1i~t.umi1 
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Title: AOAP"r!VE POST-PROCESSING UNlT AND ADAPTIVE POST
PROCESSING METHOD FOR VIDEO DATA 

Title: ~¥~~-~0ag~•••••~~~~~ 
Abstract: 
PROBLEM TO BE SOLVED: To extracts additional characteristics fmrn intern,ediate 
decoded data of a video decoder and a bit stream !or effective and adaptive post-· 
processing for the video data. SOLUTION: Tnis processing unit t'.onsists of s characteristic 
extract section 103, a post-processor 108, and a buffer ·i 05. The characterfsUc extract 
section 103 rnmeves data from a video decoder 101 to exttact characte!istics of post· 
processing. The post-processor 108 uses information ori ttie po&i-pr0-cessing 
characteristics to process victeo data decoded by the video decoder ·101 to acquire a 
desirable video outp,,t result. The buffer 105 stores the post-processing characterls!ics 
before they are used by the post-processor 108. 

Abstract: 

[8~) ~T~~-?0n•~ff?~$~·
•m~~. ~~~A~~-A&cJ~~7.t7'~
:$f O'> $ ~ ffi: ·f9-f t 7'- $1 fJ' 6 • m h!Hr~ Mffi ~ ill! r±i 
<t~~1i § a11c ·.r ,Q" Ht1~¥m1 ~~M~. 
~~tmlli~. ~At-- 7•0 ·t?-:; ~. &<JH ':J 7 7 ~s•~~•••~•~. ~~~¥~-~~s 
::Y-$1~~-~. •••M•~~WT~o~~ 
~70~~~~- •••Ma0m•~e?~. t:::: 
T 7.t :r :J ..... :;t" O') , ffl: {% 1t ~ :tt t.: 1:::· .:y,·:;;t -r --·- $t ~ 

-~T~~~~~?t , ae~~~T7.tilih8 
~1<i:ffi1c,T~,, /\':171" ~ . ~~!£~@~. ,t~ 
~~~Ctt~~~~?~~bft~M~. aMT 

Nota first posH3ffr1etive and adaptive problem - -
video data from the middle of the video decoder 
and the doc.oded data bit stream, which a{ms to 
extract additional features. [Resolved] This device 
rneasures the feature extraction unit, post
processor, and consists of a buffer. Feature 
extractlon urnt to retrieve data from the vK!eo 
decoder and post-processing feature extrnctit:.)ft 
Post-processor uses ttie information in post
processlng feature, the video decoder by 
processing the decode,1 v!deo data, vi<ieo ot,tput 
to obtain the desire<~ results. Stiffer, post
processing features, before being used by l!',e 
post processor to store. 

Page 481 of 728



Claims: 
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4. w.r~a-r-$1©~-;;i:.tf, Mitct::'r~-'r:1-~ 
©}..}Jfte<Ca'Ht~l::V 1--,7,.f,.1) ·····1.\, WJ~~l-:7' 
=-tr :l-~ ~&:.-©fl ~1t (1) ~ t: ~J.'£ ~ :rt-© i:p ~=r 
- $'l • wI ic t: :;~ ;,j°-r :1-$f <1.HB .iJ i!zy t.:: t:Ht ~ .ffi. 
~~~tl.~T-,m-?•~~~h~k0~©~ 
~~:~, ~*~ 3 ic~©~[«,, 

5 . iltl;c~ fffl-r-~:)? tf, aJ~~ffi -~·1t,(J) ~'1E.z.!H.l1: 
t:-'.t:~·e: tt~-r-,, ~ .~-rit©fffl};Uf~t:.>.J: 
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1. to retrieve data from the video decod(')f and 
post-processing to extract features and use them 
for post~pmcessing, adaptive post-processing 
apparatus for video data, ret1ieve data from the 
video decoder, then for feature extraction 
processing by generating features, feature 
extracUon unit, video output to obtain the desired 
results, using post-proct'Jssing featum information 
from said decoded video data of the video 
decoder for post-processing by treating post
processor. before being retrieved by said post
processor, for storing the post-processing feature, 
wherein the adaptive post-processing device that 
consists of the video data buffer. 

2. a feature extraction unit, wherein said video 
cte<:o(ier, for feature extraction, in order to retrieve 
the data, the data search unit, said aata from the 
data search unit, for generating feature data 
processor feature, the processor anaiyzJ.'JS the 
characteristic features of the above data, for post
processing feature to generate a post~proc.essing, 
feature analysis is composed of the apparatus of 
claim 1. 

3. from the video decoder wherein said data 
detection unit, the search for one or more to find 
the source of the data buffer for storing the data 
retrieved by said search unit, which consists of 
Toe device according to Claim 2. 

4. tha source of said data bit stream at the input 
of the video decooer, wherein the intermediate 
data generated by the video decoder during 
decoding, the decoaed aata in one of the video 
decoder output consisting of one or more 
apparatllS of claim 3. 

5. the intermediate data, data generated during 
and after the variable-length decoding, data 
generated during and after the inverse 
quantization, the data generated during and after 
the inverse discrete cosine transform, motion 
com~nsatlon The data generated durin9 and 
after the process, consistin~J of one or more 
apparatus of claim 4. 

6. is characterized by said processor, process the 
data output from the search said data proc..essor 
for generating feature data buffer for storing said 
characteristic data generated by said processor, 
consists of that is. the device according to claim 

7. Is characteristic data, wherein the data syntax 
less than TXf FR = 0002 HE = 250 WI ::: 080 LX 
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= 1100 LY = 0300 greater than the data derived 
from the bitstream, du,ing and after decryption, is 
generated Ru is derived from the intermediate 
data can be used to help determine the 
characteristics for post-processing, video 
information. consisting of one or more apparatus 
of claim 2 and claim 6. 

e. The syntax above data, infomiation 
quantization scale, motion vector information, 
macroblock type infomlation, picture codin~) type 
inforrnation. bit rate information, order information 
field. Information picttire size, picture rate 
infom)atlon, picture format information, structural 
lnfomiation Pictures, information. and other factors 
OCT, consisting of one or more apparatus of 
c1a,m 7, 

9. that said video information, what other 
activities, energy content, edge information, 
frequency domain information, statistical 
information. Consisting of one or more apparatus 
of claim 7. 

10. that the above characterization, analyze the 
data generated by said one or more 
characteristics of the processor, for generating 
post¥processing features for the said post
processor consists of the analysis, the claim The 
device according 2. 

11. the post-processing feature, vvherein the post 
processor, wherein ttie information used to set 
the requirements for post-disposition, by the post
processor, wherein the information is used as a 
parameter in the post-treatment, consisting of The 
device according to claim 10. 

12. After the above processing requirements. 
information processing method for selection after 
a selection of filters, consisting of a device 
according to claim 11. 

13. aforerneotioned parameters, derived from the 
bit stream syntax for the above data, filter 
coefficients, data for calculating the weighting 
filters are used for post¥processing data through 
said post-processor, which c.onsists, aC"..cording to 
claim 1 "I equipment. 

14. After the above process is filtering for noise 
removal, feature highlights, video quality 
improvement, less than DP N .::: 0003 greater than 
less than TXF FR :::::: 0001 HE = 085 WI == 080 LX 
= 0200 LY == 0300 other operations that affect the 
pixel values ??of said decoded video data greater 
than, c-.onsisting of one or more of claims 1,2,7, 11 , 
and 13 units listed. 
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~~~-~©~B.&O~-~~~¥~~~~
mY~ft:~©, ~¥~f~-~~~~-c~•a~ 
Q~¥~~-~©·$~·--C~T~D 
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c tHtr~ ~ < ~ 9 o 19lJ ;i(. kt, M P E G - 1 c N c 
D11172-Coding ofMov i ng 

Pictures and Assoc i ated 

16. to retrieve data from the video decoder and 
post-processing to extract features and use it for 
post processing, a method of adaptive post
processing of video data, retrieve data from the 
video decoder, then feature extraction is 
performed by generating processing 
ct1aracteristics, in order to obtain the desired 
video output, using post-processing feature 
information from saict post-processed by a 
decoded video data of the video decoder 
performed before treatment is searched in thc-:1 
post, wtierein the aaaptive post-processing of 
video data to store and a post-proc..essing 
features described above. 

(0001] fTECMNICAL FIELD OF ·rHE INVENTION 
The present invention is an apparatus for 
adaptive post~processing apparatus and method 
of video data. More particularly, the invention of 
the video deooder feeid, in order to obtain the 
desired video output, and an adaptive post
processing for video data gener.:ited by the video 
decoder. 

{0002} [ART] in order to provide efficient storage 
and distribution of video data c()mpression 
standards and techniques are often extended. For 
example, MPEG· ·1 ("CD11172-Coding ofMoving 
Pictuxes and Associated Audio tor Digital Storage 
Media at up toabout 1.5Mbps" by 
lntematona!O,ganizaticn for Standardisation. 
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1SO-!EC/JTC1/SC2IWG 11, see case 1994) 
MPEG -2 and ("lS13818-Generic Coding of 
Moving Pictures and Associated Audio" by 
International OrganizatiOn for Standardization, 
1S0-1EClJTC1/SC2J\tVG11, see case 1994). The 
nature of a huqe arnount of video data, these 
standards are \o ffiduoo the amount of data, use 
the advanced compression tecimology. 
Therefore. t.he quality of the vidoo output of the 
video decoder is reduced in many cases. to 
improve video quality, post-processing is 
required. For example. video decoder with 
discrete cosine transform (DCT) quantization of 
the data by, causing the error. This quantization 
error around the edges of objects, causing the 
ring~shaped noise, inay cause noise-like spots on 
the video output of vi<leo decoder. Thus, the 
disposition of the decoded video (iata is 
necessary in order to reduce noise and ring~ 
shaped spots. 

[0003] post-processing of video data is usually 
performed in the output of the video decoder. 
Because post-treatment changes the value of 
data to be processed. can not be done in video 
decoder. Post-processing of video data includes 
the following process. From the frame memory of 
the video decoder, related to the feature 
extraction, the search for the decoded video data. 
Use the above search data, feature extracticm to 
generate post-processing features. Filter to 
remove noise and other infom,ation using the 
characteristic (iisposition, the disposition of the 
decoded video data. 

[0004] to improve the quality of the video output 
to post~process the decoded video data, the 
various technologies available. Tilese post~ 
proeessing technique, which aims to remove 
noise and artifacts and video noise in the circ.ular
shaped spots around ttw edges. In one post
processing is used to remove lhe ring-shaped 
noise. edge blocks are identified, the intemiediate 
data is passed to the filter around the edges. Data 
passed t,~rough the filter ls then outpl..lt for display. 
Similarly, for spot-like noise, ttle decoded blocks 
neighboring been identified in the vertical and 
horizontal edges of the block boundary are 
filtered . 

[0005] [Problems to be Solved by the Invention] 
The present invention is intended to solve the 
problems described below. Post-processing of 
video data to be output when the video decoder, it 
is necessary to extract features from tt1e decoded 
video data. According to this method, it is difficult 
to obtain all the characteristics of effective post
processing. Bec-..ause some inforrnation is only 
be<'..ause of post-processing, which can be 
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extracted from the decoded video data. !n 
addition, U1e decrypted result is influenced by the 
need to know how the encoding and decoding. it 
is difficult to analyze. One object of the Invention, 
adaptive and cost effective for post-processing of 
video data frorn the middle of me video decode( 
and the decoded data bit stream, is to extract 
additional features. 

f0006) post-processing of victeo data to be output 
when thti video decoder is also used to retrieve 
data for feature extraction, it is frequently 
necessaiy to access the video tiacoder frarne 
memory. Another object of this invention. using 
the natural flow of data decoding, feature 
extraction is performed In a video decoder, is to 
reduce access to the frame memory. 

[0007] pOSH>rocessing of video data is tllen 
processed depends on the ci)aracteristics 
generated by the feature extraction unit for post
processing. Feature extraction process is slow, 
post-processing wm be delayed. Furmennore, 
post··processing feature extraction process 
requires each if greater burden calct.ilation of the 
extraction process is very less than OP N :;; 0004 
greater than character, whic.<i is over-bLirdenect 
system. ??Tsu purpose ol' lhe present invention 
uses a buffer to store post,.processing features. 
for post-processing is to be able to bi:i retrieved 
and reused as needed. The present invention is 
to minimize dependence on post--processing 
feature extraction. 

{00081 [Means for Solving the Problems] a means 
of solving the problems mentioned above are 
described below. One part is feature extraction. 
and retrieve data from the video decoder is used 
to generate post-processing features. One post-· 
processor. in order to obtain the desired video 
output, using the above information from post
treatrnent characteristics, by processing the 
decoded video ctata of tile video decoder 
described above, to perform post-processing 
disclosed. Buffer, before beir-.g retrieved by the 
above-mentioned post-processor is used to store 
post-processing features described above. 

[0009J The above feature extraction unit, the data 
search unit is used to locate the source of the 
video decoder from one or more of the above 
data, the processor used for processing !eature 
data of u·ie above data retrieval, process the data 
generated by the characteristic features of one or 
me.ire prO<X1s.sors and at)ove, are us<-:d to 
generate ti1e post-processor for post-processing 
teat.ires desGrit>ed above, o:msisting of the 
charncterization. Buffer, the abov(-: data search 
unit, processor features. are used to store the 
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[0010] find the souro3 of the above data, the 
video decoder input bit stream in the above, the 
intermediate data generated by the video decoder 
during decoding describe(1 above is decoded at 
the out.put of the video decoder and said 
consisting of measured data. The above 
characteristics data are generated by the 
processor above characteristics, in addition to the 
decoded data of the above video decoder, video 
information is derived from the intermediate (1ata 
and data derived from the bit stream syntax 
described above. After processing the above 
characteristics, tt1e parameters used for post 
processing, the information used to set the 
requirements and post-processing. After the 
above processing, filtering for noise removal, 
feature highlights, video quality improvement, 
consisting of other operations that affect the value 
of the decoded data and video. 

[0011} Operation of the present invention are 
described below. Bit stream is input to the video 
decoder for decoding. Search the data of the 
feature extraction from one or more sources, find 
some of mese data, pass to the processor 
features. The data search unit, the input bit 
stream at the video decoder, the intermediate 
data generated by the video decoder during 
decoding described above, consisting of the 
source data ctecodt:.:d at the video decoder and 
said output, an efficient it is possible to extract 
usefl!l information for post processing. Features 
proC{:.:ssor, process the data retrieved by the 
search data to generate characteristic data 
consisting of video information and data syntax. 
Features data. consisting of postnprocessing 
feature to get the information used to set the 
requirements for post-processing parameters 
used for post processing and is output to the 
characterization. The feature analysis unit, post
processing features, before being used for 
storage by the post processor to output buffer. 
Data is decrypted. if we scan a raster format 
ready to be disp!ayed in the post-processor uses 
the information in post-processing feature to 
process the decoded video data. Post-processor 
for noise reduction filtering, highlighting features, 
consisting of quality improvement for post
pmcessing and video. Output post-processor for 
displaying the processed data. 

[0012) with a first aspect the present lnvenUon is 
to retrieve data from the video decoder and post·· 
processing to extract features and use them fer 
post-processing .. adaptive post-processing 
apparatus for video data to retrieve data from tbe 
video decoder to perform feature extraction by 
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~Jenerating post-processing features, feature 
extraction unit, video output to obtain the desired 
results, using information from the post
processing feature. wherein tor post-processing 
by processing the decoded video data of the 
video decoder and post processor, before being 
retrieved by said post-processor, for storing said 
characteristics after treatment, which consists of 
the video buffer aftertreatrnent device is an 
adaptation of the data. 

[0013] with a second aspect of the present 
invention is to retrieve data from the video 
decoder a.mi post-processing to extract features 
and use it for post processing, a method of 
adaptive post-pmcessing of video data to retrieve 
data from the video decoder performs feature 
extraction by creating a post-processing feature, 
to obtain the desired video output, using post
processing feature information from said video 
decoder is decoded post-proet=Jssing is pe1iormecl 
by processing the video data or, in the after
treatment is searched before. wherein the 
adaptive post~pror__.essing method of video data to 
store and a post-processing feati.tres described 
above. 

(0014] [Embodiment of the Invention is shown in 
Figure 1, one embodiment of the invention. 100 is 
one or more bitstream, the video decoder 101 for 
decoding inputted. Feature extraction unit 103, bit 
stream 100, an intem1ediate decrypted data 102, 
consisting of one or more sources of video data 
107 and decoded to retrieve the data. Feature 
extraction unit ·103, and 104 post-processing 
feature, to output buffer 105. Post-processor ·108, 
106 feature post-processing, search tr1e buffer 
105, video decoder 10·1 to search from tile 
decodeti video data 107. Post-processor 108 
outputs to display the data 109 has been 
processed. 

{0015] the operation of the ernoodiment of Figure 
1 , Le less than OP N = 0005 greater than be 
explained below. Video decoder 101 to decode 
the IJit stream 100. Feature extraction unit 103, bit 
stream 100, an intermediate decrypted data 102, 
consisting of one or more sources of video data 
107 and decoded to retrieve the data, for the 
post-post-104 Features generated. 104 post
processing feature is used by the post before 
being processor 108, stored in me buffer 105. 
The dec,ypled data 107, ifwe scan a raster 
format ready to be drsplayed in the post
processor 108, 106 feature post-processing using 
the info1mation to process tile decoded video 
data 107. Post--processor 108 outputs to display 
the ctat::"l 109 has been processed. 
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[0016] The effect of the embodiment of Figure 1, 
post-processing feature more usefui, by being 
more ?fv1i?Ra source of the video decoder, which 
ean be extracted. Disposition is made more 
effective. therefore, to obtain better quality video 
output. 

{00171 Another emb~1iment is also related to the 
present invl:.:ntion is shown in Figure 1. Operation 
will be described below this embodiment Feature 
extraction unit 103, searches a bloc .. i<. of decoded 
video data 107. using edge detection methods, 
information processing for the edge. Edge 
detection method. for example, by chec.~ing a 
large difference in intensity values ??betvveen 
adjacent pixels pixels. Feature extraction unit 
103, edge information is then analyzed to 
produce the characteristic disposition 104. The 
post-processing feature 104, such as the decision 
to skip the post-processor filtering of non-edge 
block 108 sets me post-processing requirements 
for the ring-shaped noise is used to perform the 
filtering of block edges. 104 post-processing 
feature, the post processor 108. for example, 
before being used for filtering the noise annular 
stored in the buffer 105. Ttie use of bulfer 105, 
104 is faster than post .. processing feature, which 
minirnizes ttie dependency on the feature 
extrac.1ion unit 103 of the post processor 108. In 
addition, 106 posH)rocessing feature is used 
again by ttie post processor 108, the decoded 
video data 107 can be processed all the pixels 
belonging to me same block. 

[0018] TM effect of this emb0tiiment, the post
processing of video data for re-use and post
processing features of timely access by using the 
buffer, which can be done effectively. 

[OO·l9] is shown in Figure 2 is another 
embodiment of the invention. Bit stream 201, the 
video decoder 200 for decoding inputted. VLD202 
variable length dec .. octer, which gener-dtes a 
variable-length cteccded data 203. 204 210 
Search t'1e feature extraction dat.a. find the 
variable-length decoded data 203, 205 are the 
relevant parts of the variable-length decoded 
data, pass to the feature processor 206. Feature 
processor 206, wherein the analysis unit 208 
outputs the feature data 207. The feature analysis 
unit 208, buffer 211 outputs a characteristic post-
209. Post-processor 216 is retrieved from buster 
2·11 and 212 post•processing fe.ature to find the 
video decoder 200 decoded video data 215. Post
processor 216 will output data for display 217 has 
been processed. 

~U: ::o:-.,~~:im~aff, i::::".r/.t7':::::J-$i'©J:. ~J ~ {00201 The fol!ov.:ing describes the operation of 
that embodiment of FIG. Bit stream 201 is input to 
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the video decoder 200 for decoding. VL0202 
variable length decoder to decode the bit stream 
201 to generate a variable-length decoded ciata 
203. 204 210 St=.:arch the feature extraction data, 
find ttle variable-length decoded data 203, 
processor 206 features a 205 to pass the relevant 
portion of the variable length decoded data. 
Feature processor 206, pr·oc£.-sses the data 
retrieved by tht=:i data search unit 204, feature 207 
to generate the data. Features 207 data is output 
to the feature analysis unit 208. 209 Is obtained 
post-processing feature. The feature analysis unlt 
208, a posH>rocessing feature 209, for storage 
before being processed by the post processor 
216, buffer 2·11 outputs. 215 decoded video data, 
if we scan a raster format ready to be displayed in 
the post-processor 216, 2·16 feature post
processing using the information to process the 
decoded video data 215. Post-processor 2'1<3, and 
outputs the data to display 217 has been 
processed. 

[0021] The effect of l11e embodiment of Figure 2, 
useful post-processing features, StK~h as variable 
length decoder, video decoder from different 
positions, which can not be extracted. In addition, 
post-processing to extract features, access to the 
video decoder is no frame memory. Disposition is 
made mere effective, less material is needed. 

[0022] are also shown in figure 2 is another 
embodiment of the invention. To explain thl'.l 
operation of this embodiment follows. Feature 
processor 206, data retrieved from tl)e data 
search unit 204 to generate 207 data featun:Js 
such as motion vectors. The feature analysis unit 
208, motion vectors, to analyze whether the 
threshold is greater than predt:.llined by the user. 
Same motion vector is greater than the threshold, 
then the feature analysis unit 208 to output. post
processing feature 209. This post-processing 
feature 209, by post processor 216, Sti(',h as a 
flag indict-.ting that there is no noise filtering must 
be perfom1ed to provide informatlon al::>cut postu 
processing requirement...~. In the fast-moving area 
is moving at slow speed coinpared to the area, so 
noise is noticeable. in this case. fi!tenng is not 
required. 

(0023] The effect of the embodiment of figure 2, 
more detailed information about the decoded 
video data, obtained from sources sucll as the 
variable tength decoder, video data less than DP 
N :;: 0008 greater post-treatment than others, is to 
sa>, that it is possible to adapt to different 
demands. Whenever it's possible, by reversing 
the mering operation, it is possible to reduce 
power oonsurnption. Post.processing has become 
a more effective and efficient restilt, it is possible 
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[0024J Figure 2 embodiment, the data search unit 
204 of the feature extraction unit 210, to limit the 
data to extract not only from the vaiiable length 
decoder. Source of data detection unit 204 is 
selected from the following consisting of one or 
more. 8ltstream at the input of the video decoder, 
tht~ intermediate data generated by the video 
decoder during demding, the decoded liala at the 
output of the video decoder. 

[0025] Embodiment 2 will also feature a 
processor 206, variable length data decoder can 
extract only limited to no rnotion vectors. 207 
additional data drawn by the processor 206 
feat1..1res characteristic consists of the foHowiog. 

[0026] is selected from the following, consisting of 
one or more, the data from the bit stream syntax 
210. Information quantization scale, motion vector 
information, macroblock type information, picture 
coding type information, bit rate information. order 
information field, information picture size, picture 
rate information, best picture format, picture 
structure information, and other factors OCT 
information. 

[0027J is selected from the following, consisting of 
one or more are generated during and after 
decoding, video information is drawn from me 
middle of the video data decoder 200. This video 
infmmation ls used to help determine the 
characteristics for post processing. What otht':lr 
aGtivities, eneriw content, edge information, 
frequency domain information, statistical 
information. 

{0028] Embodiment 2 will also feature analysis 
unit 208 can generate only limited to no filtering 
decisions. Generated by the feature analysis lmit 
208, and 209 additional post-processing feature 
consists of me following things. Post-processing 
requirerneots and post-processing techniques 
such as filter sele<..ilon, the information used to 
set the post-proct<:ssor, post-processing 
parameters such as filter Ct..."IBfficients, data used 
to compute the filter weights, and post- The data 
used for such information to be usect by the post 
processor. 

[0029] Embodiment 2 will also clean up and tl'lat 
filtering is not limited only to the edge. After post
processing is carried out by processor 216 
consists of the following, Filtering for noise 
removal, feature highlights, video quality 
improvement, and other operations that affect the 
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[0030] Further emoodknent of Figure 2, post
processing feature to store 209 does not Hmit the 
type of buffer 209. Buff(·.ff 209, first in, first out 
memory (FIFO), line, fiekl or frame memory is 
selected from the register or just some, consisting 
of one or more . 

[0031) One effect of the present invention. the 
effective video data, which is achieved by an 
adaptive post-processing. Ttlis is the intermediate 
decoded data bit stream from the video decoder 
and post~processing to be achieved by extracting 
addiHona! features. The effect is appareot in the 
fom1 of video quality and higher quality. Reduce 
the access of the frQme memory, using a buffer 
for high-speed access, effectively re-use post
processing features, the post-processin~J of video 
data, using minimal resources, optimal l!Se of 
resources available By making is to be efficient. 
Another important effect of the present inventjon, 
integrated circuits for the commercialization of 
post-feature, power, cost, and can reduce the 
size. 
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i7?Jl1Jt4%1ti"°o75"r:t:-c·t:t, :£:7v-AO)ffi%001~:a.-~fli_, -c:to<~,~t:tt.tv \ , ::..n 
~J;tfflL, -cn#r1a1i;:z.7-57··1v,miril57.f.'~ ffl.T9::.c:o~-e~00 

[0013] ,f:71].;z.JfMPEG- l , MPEG- 2"'c'~l 6 (A) O)J::jf.ti7iJl.UfMJ1*~:.:.db0~-8-,cfj:, B7 

v-A (7v -A:ffi:%(2), (3), (5) , (6)) tifJ-1&0)7v-A "'c'$:~~1® 

f~c L, -C{9!ffl ~:hfchv "o ..:C-::. "'c'qj[ %fJliH'i, B7v-A~ffi %itf ~:.:.I7 v -AcP7v

A0).7;.~ %T9::.ciJ~"t:'~ 0 o 1Lc1bc~fj>307v-A--C14%{t~.h-Cv"0cT0c, B 

7 v-Arf.'~ % / t±l.1J L,t.tv \J:5 I:.:.'t'.nff 4.If.f'J>107 v -AO)~~ rf.'tl:l.1J -t-o::.c:o~ 

'"c'~0o 

[0014] ::_O)J::5t.tHZffi:a:~f9-:JlH;:r,t.ffl -t-0::.2:::"b "t:'~ 0 0 ~ 1 ti , 3v -1-\7,W;,nx;O)-yif{IJ ~{,% 

O)~u:a:-ffiT~-C;bQo ~ 1 ~;::t:51; ,-c, (1)- (9) ~:t7v-Affi:%7.f.', 7 v -Acp ici c.~ 

~.nt:.1-9*-C'v')~* f'i~ 7 v-AO)f(F%1tJ1L~.ff~7FTo 

[0015] 'WU.:ztf~ l (C) ~-=-~i"' J::5~;:, m s7v- A (m1 v-1-\7) t:tm17v- A:a;-~~7v-

Acl,, m37v- A (ffi2v -1'-t") t'iffi l 7v- A*td:t~57v- A:a:-~~7v- A2:'. 

t,;, ffi27v-A (ffi3v-1'-\7) t-;tffi I 7 v -A*td:tffi37v-A{f_,$J!~7v-A2:::L,, 
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:ffi47v-A (ffi3v-1"1") fi:ffi37 v -Ac::ffi57v-A~$!=!«7v-Ac:T0m-g-~;: 

f:t, ~57v-At,:;~f:P307v-A(!)~~"Z"<lb0~i.~;:t:t, :ffi27v-Ac::ffi47v

.b. C:~!3v-1"1") ~~ %Lf,t1,, \::.c:i;:J:.~ , ~f;J.>157v-.b.(!)~fi:!.~tl:IJJ-t-0::.cil~-c~ 

'Oo 

[0016] '*-tc, m 27v- A~:Jl~37v- .b.cm47v- A (ffi2v-1"1" cm3v-1"1") ~qj %L,t.t 

1,,,-:.J::~;:J:.vJ, iftt)7. 57v-A(!)~~~tl:ljJ-j-0=.c;o~-C~00 f,t:JS~l (C) 0-:7H;: 

'b7v-.L,0)1<f-%1 tJ11fi?ft-J/f}~/~?7-/~YE-t-0::.c::o~-c~. ffu;tti~ 1 CA) O)J:.5 

~;:,7'jJ Jl~f+c:!RJC~;:L, -C'l>J:.v \l,, ~ 1 (B) O)J:.:H;:, ~ l v-1f1<T-%1t1&T<''~;:~2v 

-1-'7-a"fzf%1f::L,, ~v \-cm3v-1-'7-a:-:7-4%1~T -oJ:.:H;:L, -C'tJ:.v \ 0 

[0011] ,:.O)J:.5t.t~!ffl7v-Ac~nt.t1,, \7v- A::0~~0m-~~;:, a;rl'liflj~~5r~¥£l!-t-0f± 

k\EI.Jf.t:t, ~ %1Jt1Jil~~rrL--ct>J::1, \ L-, :r-0=%1tfJl1Jcm %1Jl'Jc0) rR,O) i:p*-l*t!Eg-C~frL

-c'tJ:.v \ o ~~O)J:.5 ~;:f(f%1~-r--?7~Jt:15"1ti:J t;:~cti3T0~-€i'~:.t:t, 1i %1Jl!Jil~~1t 

T0:15°il:;tlfi00-C~oo 

[0018] j:.,fc. , ::.O)J:.'.5t~atr1c1i;:;<.,,.--7:;f 1vffi~ti, ~ 1 O)v-1-'7~fJl,r~(c.7j.t~-r::.c(;:J::.vJ , 

$-tJ!,#.~tt (!);({f%1t~;:~ffl -t-0-=.c'b AJi~'t:'~00 

[0019] j:.,fc, -Jll9'.1¥]t<h7v-AFai ~;:a~ra,~i:f-i!V.tv \J:.5f.ttJ~(!)7v-A-Cit)--::>-C'b, tl 
~(!)7v-.b.,a:-=r-,«11>~1fL,tc ~7G f:.slt -r.:: , .'f:O) ~7G~a~rai c: 7:r-t.t-t--=.c ~;:_J:. ~Jl!JUID~ 

cL--Ct,&5::.cil~-C~oo ::.(!)J:.5f.t~~0)7v-A~~G,;:Y'~0)~~~;:0-~JlL-, -th 

~~ H:.:to~t 0 v -1-'7 c.7j.f,tl, -C, a~ri;i,;:;<,7-77'';v~1lli~~ffl-t-0::.ct> i:iJ1lli-C~0 

0 

[0020] j:_fc_, a~r13,_A-7"-77''1v1{f%1l::~~~T0-¥$cl, -CMCT.F11%f~ iJ~~,fG.tl,00 

::.O)iv1CTP11%{t:15"rtH:t , ~f~7-:7~;:~·L, tatr"',jj"rt=i) f;:7,1 ;v:7!}/':7'' (~7 /~/ 

F~J1J) L-, ~~-r-?70)ff~ FJ'.l::15"~JO)f§ ~:rflJffl L, -c, ~~7--?70)::c..::t--1v:¥-:r::1 

/' /{?Hl:::-t-0 =¥-r~-c<ltoo ~ 1s~;:a~r1c19::15"rtu -cfJ.£:ll!::JZ:r;t-7:7-·f~t,J-t-0~~~~ 

ff-Tc GOP:r~JEL--CGOPP'r c·a~ fi;i9:15°P:il ~;:7,1;v?7!J /':7'T00 a~r1c19:1JrtiJ0)7,{ Jv 

:7 ,;:~:tl-laar~J.£t,~-Jll9'.iY:J ~;:tfr!:~~h-Cv \0 (jp~!lf ::Zi!t2~ !ffl) o 

#~~::Zim:2 : Jens-Rainer Ohm, "Three-Dimensiona; Sub band Coding with Motion 

Compensation", IEEE Trans. Image Proc., vol.3, no .5, pp.559-571, 1994. *fc.. , 
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Haar£~~.:f;t- ~,ta{Ji.:~19~.:~-t J::5f.tLifting Scheme:a:JOOffl-C~00 ::_O)~y~,.:J:: 

'?, ~~ii:a:j;-t,t< 7 -1 ;v:?7!}:,,,:7"'-t-o::.ciJ!;tlj*o0 ::.O)Lifting Scheme~.:;t3v ,-z-, 
predictt'J:lffl 1i; O)=f,-jJ!ij;{rf %11::c 1Ff]~f,t5l&}!l!-Cib'J, =f-~IJjjffi ~~~j@ f~ cO)~~ :a:J!< 01) 

051&~-CJr>00 

[0021] t.t:t3, #~itJt~3~td:t#~atJt~4 ~.:, 1Ji~O)@i~iJ:.Gr1?iv"fll~~)JltO)i@f~-a:' 

1to-¥~iJtITT',~~tt, -Cv "o o 

#¥.fitFX~3 : Sung Cheol Park, :v1in Kyu Park, and Moon Gi Kang, 

"Super- Resolution Image Reconstruction:A Technical Overview", IEEE Signal 

Processing Magazine, pp.21-36, May, 2003. 

?F!tifi!'.f=Jtmk4 : C.Andrew Segall, Rafael Molina, and Aggelos K.Katsaggelos, 

"High- Resolution Image from Low- Resolution Compress Video", IEEE Signal 

Processing Magazine, pp.37- 48, May, 2003. *i~7v -.b.O)~~Uffi1~;,(.:=c- !} :a:,(jiitt 

om-€i',.:fj:, t;f.ffli"°oli't::k7v-A~:a:* 2'.<To~ic' f4 %11::t;:JJ5f i>:;fi:iJJ:.-t00 ::.::. 

-ca~r"'i;:</r-77··1v~~~~ ~T0~-B-~.:t:t, ~%-t-ov-1-\"~73=-j;-t.t<t.t-:, f::.~ 

1s' ~.: :f3 v "-Cbf{f %1t 7 '-?1 cp 0) ~ !ffl Uffi fill f~ '.i:Efff-ffl ~;:J::-::> -C [Pl-0)~ % Uffi ~iJ~ f~ fE 

~.tl,0~,~i)~Jr>oo 

(0022] l,7'.pL,f.tiJ~Gvt*O)H. 2 64-C~:t , STRM~L TRM~fim;t -Cv "0il\ L TRM~:tSTR 

Mr:~ffl~h-Cv "0 Uffi~:a:~ffiT0;,(.::C-!J-Cit?!J, ~ %Uffi~f:tSTRM ~t;fffl~hotc. 

oi), a~r"'i.7-7- 77··1v~.::1o~to v-1-t" b:t~ !fflf* ,.:~ %1.1m~i;:%j"L, -c~Jfflfffii~ffi~ 

t•f~:a:t<t%1t:T00 

[0023] L,tc. i>~-::>-C, 1i%1Jl1J-ci4%11::T-:?70)~~ 0)7v-A:a:1i%L.f.tv \~,§-f.:~:t, ~Jffl 

iill1~f~AE·~wfflil~-fct07v-.b.:a:$~L,-CL,j::'.> o ~ O)J::5 ,c.t.t0$/ffliiffi~tJ~0 =r 

m1JimJf~:a:Wni-tottl %1Jl1J-cIEL,v "~ %iiID~iJ~qfGnt.tv"o 

[0024] ~ !ffllffiitrl&AEtg¥~:a: HJ v "'t~~0)7v-AiJ:.G$1ffiimi~:a:~fRT 00)-Cf;tt.i:<, 

MPEG- 1, MPEG- 20)87 v -.b.O)J::5 ~;:,, ~ %00~:a:$:/fflffi~;,(.::C-!J ~;:,~ffiit-f ~;:,, 

~t::$!ffii00~:a:M~Ti5I7v- .b.~fd';tP7v-.b.~.:~&~To~fd.:/';t, B7v- A 

:a:fi %L,t.tv "ffi-€.i.:$ffl~ iffii~i)~•t.t0~c~:t~v "o ::.nt;:J:: ".J atri:ii.7-7- 77' 1vt4% 

11:::a:~~-C~oo L.iJ:.L,t.tiJ~G, B7v -.b.O)~ %iiID~:a:~!ffiiiID1~f'.:f-!J ~cl;:;fflL,t.tv' 
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C:TQC:, B7v-Af::tM1&-t0I7v-A~t:.i::tP7v-A~::~Jffii00~iJ,;~1UE~.h--C:t3 

'?~~7v-AO)~ J:ffi001iti-=c-V ~vi ~J~v ,toiJ, 14%1tWJf¥:a:-fi3JJ:: -t 0::c:tJ,;-e~ 

f,tv ' o 

[0025J £.J.J::O)J:? i ::, 1Jt*O)a~fl'l97'7- 77~1v14%11::;:a:-~~i""0-¥r~i:::tov ,-c, t4%11::; 

~j)~:a:-iPJJ:: T0t:."d> t::, $:I!~@~}-=c-!) ~~~7 v - A-Om x_0::c:f::t--C~-r, ~~::1,U: 

*0)$:JffiOOi~J-"E-!J ~::~~7v- A~1gffi-tQ=J:'c~-C-fj:a~r~i7'J:r- 7·f1v14%1t~ 

~ ~ --c'~ f .tiJ :.--::, tea 

~ ~ 0) lffl /J' 

[0026] *~sJH::t, ffi:%1JUJ-et4%11::/r'-?70)%°'Af'.0)7v-A~ffi:%L/,tv ,~,g-~::'t-t0)7 

v-A:a:-ffi:%T0~ii-c:~ - O)~~OOi~iJ~ffiAi:~.n--C, IELv '1°l%00J~:a:-1~Q;:.c: 

iJ,; -e~ , iJ:. ~, ~:q: %1 t WJ ~.s :a: rtD J:: ~ it 0:: c ;o,; "i:iJ ri~ t .t OOHfll 11 %1 l:)~ iEI, iu ~ fi % ~ 

ft, 00~11%11:::.:75"$, 00~1jf %.JJY~, 00~11%1t7°o!i'7.L,, iu~1jf %7"0::7''7 A 

:toJ:V-t.hGO)Ea•~O)m~:a:-§~c:-t~ 

[0027] *~~O)ffi l O),fjlJrnif::t, ~~~::1~%11::;Ltc~~7v-AO)iiffi~·twffiiJ:.G@~twf~ 

:a:-~tR.L, -=ymuiu~~11=P>t-tQ, iM~O)iuf~·lfffl:a:-r4%11::-rQiu1~1~%1t .JJ~-c

ib0--c, * 7v- A:a:-N,fiCl);IJ7::t!) ~:::SffiT0Ulfr~:S~7'7y7° c:, m j;IJ7:=i'!J f;::S 

~~tl,Qffl,7v- A~:: 01; , --c, ffii CH::t: 1iJ:.bf~--c') ;1J7::t!)Cl), ~~~::t4%1t Lt:.~ 

~7v-ACl)liffif~·11fffl;o:.bimf1~·!ffffl~~t.RL, TmUOOf~7<?f"FP>tTQTitlU@~f"F~7' 

5-y7°c, ~7v- ACl)@f~f~fficTrJ!rJi®~c0)~:5,-~f{f%1tT-!:>~:Sf-J'.%11::;7'7'-y 

7" J:: , -rm1100i~1"F~7'Ty7°--c~}R 1..--t:.@ffrt~ffi~t~AE'.-t-0 , m j .:iJT=n1 m Cl)$:Jffl 

@~ffiJE'tw¥&!~14%11::-t'0$:JffliI!:ii~tl1iAE'iwfflt4%1t7'7Y7 C:, ffl,7v-ACl);b7 

::l'!J:ffi:%~t4%1tT0m;/J7:=q;r-4%1t7'TY7°c, ~~D-tQ::c~~1~cT0a 

[0028] 7-fs:551¥] Cl)ffi20)1JUJffii?'i, *~~ Cl)ffi l Cl),fJllJffii ~::J:-!:>@Jfj_f4f%1tJ5"~~:::tov ,--c, 7J 

7::t!J ftH::, ;1J7d!J i::]=i)f ~T-o7v-A:a:-}~fE'.T-o7v -A:ffi:%:a:-t1J IJ ~ --c--c:to~, 

-=y~1Jiu~f1ppjt.7-Tv7°--C~tR Lfcl®f~·tj~7J~BT ~ T 0ft7=i'1.J Cl)ffl:%c:, -tO)ffi:% 

-c-m Ai:~ nQ.:iJ 7::ry 0) 7 v-A:ffi: % ctP G, ~ ~ oo 1~ m A': l~ ,~ ~t• nx: -t 0:: .!:: :a:-¥-I= 

1i&c:-t"00 

[0029] 7-fs:~ [jf-J {!) ffi 30)fJllJiii i::t, jjl!J=E: ~;:ffi: % Lt;: *l~7 v-ACl) U!iifisdlffl7'J:.G001tll·~ffl:a:-
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~tR L-, -=tJ1JJ001~ :a:-1"FJJXT Q, ~ ~O) JOO f~·tJffl :a:-ffi %-t Q JOO ft(fi % JJt~ -eiVJ--::, -c, 
~7v-AO);/Jy-::t!Jffi:%:a:-ffi %TQ~;/Jy-::t!Jffi %.7-7'"::;7 c, ~fty-:::i'!Jffi % .7-T 

v:1'-efflG~Q;/JT::t!Jffi:%fflO),iOO•M•~m~-tQ#$JOO•ffl~Mffl~ffi%T 

-o# ~{il iffii • :J:~ AE'. ·~¥1H~ % .7-7'"-;,, 7" c, $ Jffi Uffi f~ :J:~ :iE·J1,1 ffl-e:J:~ '.iE~ .h-o 100 • ·twffli> '.\ G 

-=rrJt1Jiffii1~:a:1t-1*-t0-=tif!1J@• ft=Jft.7-Tv:1' c, ~7v- AO)qj %i®~c-=tif!1J@f~c 

0)~:51a-ffi%T-o~:5tffi%7-Tv7"c, ~:5tffi~c-=riJl1J@~IPGffi%@ffsl.:a:1t-1*-t

-offi % imJ ffs/. f,t }5)G.7' 'TY 7° c, ~ 7 v-1-"0)qjf % @ffsl. :a:, ffl,;/J 7::t!) ffi % 7-TY 7°-e1~G 

.n-oft"T::t!J;ffl:%ffl0);,{~!J~;:.~.ffi-t--0~%@~~;1:•.7--=;=-v:1'c, ~~ff-t-o::.c~¥t 

1~cT-oo 

[ 0030] *~ l¥J 0) ffi40)1JUJi:liH'i, 7-fs: JS~ O)ffi 3 O){a!J ffii ~;:_J: -o iOO 1~ ~ % .JJ¥fd;:. to It '-C, tJ T 

d!)4if,~;:_, j:J7d!) ~;:.m ~TQ7v-A~ffi~T-o7v-Affi:%~~1~ ~ -c-c:to~, -=f 

~'J oo 1~ 11= Jft,7' Tv 7°-e~tR L-t~ oo 1~ tfi¥1f tJ~ m ~ -t -o tJ T ::t!J O).ffi: % c, .:.t O):ffi: % ~ 

ffi'.)E~.h,,oj:J7::[!J0)7v-A:ffl:%b6'.\G, $:Jffioo:i~ffi''.iEtW¥&~1f'ilfJxTQ:.c:a:-!f¥1~ 

cTQo 

[0031] ;,.fs:9eW1 O)ffi l O){lliliii ~;:J:,o iiif~:f{f%1t:1Jt~&:>Q It \ tt;;.fs:9e W1 O)ffi30){f{lj jij ~;:_J:Qi.ffi 

~ffi %./?¥~~::J:nti, ~JmJOOf~;,{~!J~fl~O)tJ7.:::r'!J ~::~ffiL--Cjo~, tJy-::::f!Jm~:: 

# Jffi UID~:a:~JJ!-to:=.cti~-e~ 00 ::.ntcJ: ~, n:Y-.:::r'l) ~f;:ffi %-toi>'.\c''?i>'.\:a:~'.iE 

L--C, ffi % Lf~v '7J7'°::f!JiJ~3b0m1.s'tc1:t, -cO)ffilO)JJy-.::i'!J ~:."@;-*hQ$~~@~iJ'.\G 

7¥j{IJ@f~~fFJJXT0:=.cti~-e~-oo ~~~Hiiif~m~·~fflf:;t.JJ7::::f!Jt£f.~;:JJIJ,,... ~;:IDt~ L 

-cv ' Qt:.'tb, ft7'".::i'1J~ffi %-t-om'E!c L-t.t1t ,m'E!c~~ ~J001~m~f,~'.•,cJ: ~ rm
o>i.ffi•i>~m'.iE~n. JEL,1, ,~%i.ffi.~1i-o:=.ci>~c-~oo *t=. , jJ7::::fl) fij:~;:~Jffil001~ 

~~$-<-t-Q::.ctJ~-e~r1-s-1t3i'JJ$~~1J:.-t-Q::.c;v~-e~00 

[0032] j:J7d!)~:;t., ,W-~;ztf~l -e70Lf;::.v,1'-'7~;:_~~T-o:=.ciJ~~~Qo ffiltJ7d!) (ffi l v 

-1-v) O)Uffi•~:tffi l n:Y-d!J (ffi l v-1-v) O)OOJ•0)7i-# .~ L,, ffi2tJ5-.::i'!J (ffi2v-1-v) 

0) 100~~:;tffi 1tJ7.=t'!J (ffi l v-1-t-') cffi2tJy-::f!J (ffi2 v -1-'7) 0-) oo:iffsl. ~$ Jffl L, ffi3tJ 

7::f!J (ffi3v-1-'7) O)jifilf~~:tffi l tJ7d!) (ffi l v -{-'7) cffi2jJ7::f!J (ffi2v-1-'7) cffi3 

tJ5-.::i'!J (ffi3v-1'-'7) O)jffij~:a:$Jffl-t'00 :=_O)~~, .:b5-=f0~~;:.~~7v- A:510)$ 

Jffi iiffi 1~ ~~ffi~~ 0~ ~ um 1~;,{t !J :a:-Om ;tnti, ~ .:b -=;=-:::t !J O)f,f %1 t 3'?J $:a:-ftil J:. -t 0 

Page 503 of 728



WO 2005/011285 8 PCT/JP2004/010412 

::.ci/:.'c'~ Qo 

[0033J $!ffiOO~ffi';tt1f$~cL--n'i, ,w;J;tJ:f, 

(.77$1) ~lffiOO~c-t{>.:fJ7:::f!J i::.~**1,{)7v-A~::.;t:tL--c, N%1t:*fdj:qjf %Jl!ffe! 

J¥;o,;m,7v- A~.:J1I:1,,,7v- Ail~G:iiL-:ffi:%:a:-f-Htt;:.'t(l), 

(:17$2) ~lfflTIID~cT0.:iJT::f!J f.:-a*tl,{)7 v - A~.:%J·L, -C, A.1J*t;:.tj:tfjjJ)l~ff 

il'-:9t7v- A~.:ilit, ,7v- A;0:-.Glffi L-iIH~·:a:-f-Htf.:.b(l), 

~iJ:.*~fG*1-00 

[0034] ::_tt,t:,t.:~~G f, 1"<'f %1t1J11Jcqj[ %{Jllji):.-:JJ.:$ lfflTIID1~ :a:-t~~T {)::.ciJ~t"~, $ WA 

Tifil{lcL-ftlt \7J7d1)(1)7v- A{?~ %L-ftlt ,m-..g-,.:, ~J:lttT{)l@~iJ~-~T{)J:? 

f _t ffi ~ ::JJ}E ""Z" 31:> n /.'i J::t, 'o 

[0035] ~1 (C) ~.:i:Ht0f4%1t Jl~ff(l)7v-AO)m.ox~.:---::,1; , -c, :17¥£1 ""Z"f~~T0~,g.(l) 

$ Jffl uffi ~ ffi IE ·tff ffl (l),ff1J :a:-~ 2 f.:, :171~ 2 -c-ffi ~T Q ~-fr (1) $ !ffl OOi ~ t~ IE ·tgffl (l)ff1J 

=a:-~ 3 ~;:if-To t.::tf.L-, ~3-c-:gi7v-A~::.;t:t--t{)A.7J*f.::f'i/±\.:tJJ1~Pf:(1)~5J'il~!AJ G 

m~,;:.fj:, J:::'?~ili:J;:ff%1tL-f.::7v-A~C1J,~t, 'ffi:%{rft .g.L,f.::o *f.::, ~~~001~ 

ffiJE'.·tM'ffi!cL-ttl:, -Wu.:zfi, o, 1, 2, · ·· cv'?JfilL-:ffi:%-c-Jb{)b(l)~-t-'00 

[0036] ~2t;::t31,,,-ctt, -WU.:z~:f, ~7v-Ai>~ffi27v-A(J)mft, ~lffiiE{~ffi5E·~$~:a:, 

---::i~t 0Jl!ffe!fff'i, :ffi37v-A, ffi57v -A, :ffil 7 v -A(l)Jllffe!'c'&)'? , :9t7v-A;o:;:ffi 

37v-A(J)ti15', ~~?-OO~t~JE'tfffl:a:-0~t0J1~J¥?'i, ffi57v-A, ffil7v-A(J) 

J1ll'c'Jb0e 

[0031J ~3t:::;o1,,,-c1"J:, ~J.:zJ:f, ~7v- Ai>~ffi27v- A(J)mft, $:lffii®1~ffiJE:·lwffl:a:-

0~t0J1!ffe!J-¥t'i, :ffi37v -A, ffi l 7 v-A, ffi57v-A(l)J1[ffe!-c-&)'J , ~7 v -AiJ:.:ffi 

37 v -A(l)~-@.. ~JffiIDIT~t:~'.JE·!'W¥~{?0~t0Jlli/[}¥~j:, ffi57v-A, ffi l 7v-A(l) 

Jl[jE{'"c'Jb0c 

[0038] *f;:., *~ 1~J=.H'il=iI~f.f %ft~:;r:AJ~f-f%1t0)1t "T.n~::Jtl 1,, ' tbJ:::1t "o fiffi~t4%1t 

~fii:O) 

$!ffiii:fil~7-=c!J ,.:~'i. AJ~t;T-%1t:O)~,g.i.:~'im'{@~c~ %00~(1)1,, ,-rn{?~fflL--c 

bJ: 1,, \ o ~ AJ j~J{f %1 t 0) ~,g. ~;:_ tj: fi[ %iifii i~ :a: t5fflT 0o 

(0039] 7-fs:5E f3F:I (l)ffi2(1)1JliJffii ~.:~0 fiffi{~f4%1~771~Jb0v 't±7-fs:5e ~ (l)ffi4 (1)1JIJJffii ~;:~0Wi 
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~il %:1J7:t~-:.J::.n,/j:, $:mtOOJ{~t~AE·~JllH-:.-".)v \t, J::!c~-:.~Hf't:.'!JrJ (jJ~ l c.:or:t 

2) 0>{11H;:, 

(jy~ 3) .1J 7:::t!J .ffl:% c;b 7:::t'!J J*J-c~ ~i"" 0 ;o 7:::r!J J*J 0> 7 v- J,_-ffi: % 

-c:t~ mi"" 0=c :i)~-C'e' 0o 

[0040] ;:.;:_-c.1J7'":::i'!J.ffl:%ti, ffil.1J7:::i'!JtJ~GJl~~;:-".)itt::*~%J·.ffi:%-CbJ::1t\L,, ~7v- A 

O)jJ7:::i'!J~%t0~G0)~'.5J-C'<6J:v\Q 7v- A,ii:%tj: , ~C.1J7:::i'!J O)~l 7v-A:i):, 

GJ1[rH::--:>~tt:.~X'"t.ffi:%-C1LJ::v, L,, ffl.7v-A;6:.G0>~:5t-CbJ::v \0 

[0041] jy~3~;:J::.n,tj:, .1J7:::i'!J~~=M531J0>7v-A;ffl:%~frJ~ 3t0t:.o6, 7v-A.ffl:% 

O)~Jm;o~ffi,~ -C&>'?, '*-fc, 1~~.:r..7- ~;:J:(?%:YE.1J:r:::i'!J0)7v-A:o~m %-C~ftv \ 

~~~:::t3ft-o, ~OO@~O)~-~-a:-~~T-o=c?J~t-~00 

[0042] {fu;tt;f, ~ 1 (C) ~;::t31., ,-z:, ffi27v-A (ffi3.1J7:::i'!)J*j0) l.ffi: F-10)7v-A) ?J~{ii 

*.:r..7--z:~%-c~ttv"~'fri=tt, ffi27v-A0>~%00i~~1it:>nf. ffi27v

A-a:-~lffiT-o7v-A~ct'j::.:r.7-il~{ii:JmT00 

[0043] jJ7:::f!)J*]0)7v-A.ffl:%~m17v-AiPGO>t~M.ffl:%cT0~-B'-C-, ~ 1 (C) ~;:_ 

if-Tffi3.1J-r:::t!) J*J0>2ffi: § 0>7v-Ai>~ffi3.1J:r::i'!Jf*JO) I ::ffi: § 0>7v-A~~f!ijL, 

f,tv \m--€;-~;:t;:t, ffi3.1J7::i'!J J*J (7) 2ffi: 1§1 0)7v-AiJ:.t.:,IEL,<~f %-C'e' 00 Ltci!~-0 t, 

ffi3jJ7::-t!) N0)2~ ~ 0)7v-AfA1&-C-ffi3jJ7:::i'!) P10>1::ffi: ~ 0)7v-AfA7'}~@: 

fmT00>-C-~ti,f;;f, -t0>7v-AfiIEL,<1i%-C~00 

[0044] id:., jJ7:::t!)J*]0)7v- Affi=%~~7v-AiJ:.GO);f11Mffi:%ti""0~-@-~U'j::, ffi2 

}J7:::t!}0)7v-AIJ::~t7v-Affi:%i1~f.h, tL*-5c L,iJ:.L,fJ:i)~Gffi27v- AfA 

~ 0)7 v-A -C:ffi2.1Jr-:-:i.'!J 0>7 v-A:a:-@:!ffl L,ttv \(1)-C-&>nfi, 1-tl20>.1Jr-:-:1.·v 0)7v 

-A?j:IEL,<~%T0;:.ciJ~-C~00 

[0045] j:.k, ~jJ7::i'!J:ffi:% J;J. T ~z:.~ T07v-A~Z:.~;iE7v-A:ffi:%:a:--t1J~ 3 t0=c~;: 

J:(?' -=flJ!U iW~.7-. T:;;7"-c-~t,R PT1IBft7v-.b.O)Jj.t::, ~~O).ffi:%~t1J~ 3 t0=c 

i1~ 1±\ *00 1d:. -=r?JtUOOJ~.7-. T:;;7°-C·~:J=,R~"i=iJ'fmft7 v-Af:.--:> v ,-z: tj::ffi:%~t1J~ ~ 

tftv"0 tit-0t, i@f~m%1JllJt.::t~7v- AJ::tJjJ7::f!J.ffl:%0>*~t,,7v- A:a:--~ 

% L.J.t v \~-€;-~;:jot, " tb, IE L-< $: ~jifij~ :a:--tlgYEi"" 0=cn~-C~ 0 f'::..'t/), IE L,t, ' ii% 

iiffifl~i~0=~:i)~~~l::fJ:00 
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[0046] 'g:.f;::_, ~~,;:r-f-%1t ~tit:.7v-.b.0);{4%1t)l~}¥~~?::.c,;:J::IJ, J::IJ:iliili~;:1.rf% 

11:::,L,f::.7v-.b.~~c·, ~ffit@~m,'.Q::·tfffl0);{4%:itiJ~j,'t~<t.t0J::?f;:fr_'.Q::7v-Affi: 

%~~'.iE-t-0::.cil~-e~00 ::.tt~::.J:--:::>t, ~!W.OOi~ffi'.iE·~~0)14%fi'l~1g;~T0::. 

c;o~ A[mg-eJblJ, 1"*f-%1ttJJ$~ [P]J: -t-0::.c;o~ l:±Hl~00 

[004 7] :;;$:5e l¥J O)~ 50){J!!Hfil ~::.J::0@f~t4%11:::,.:15f~Jb-o v "ti::$=5e l¥J O)ffi60)·fJl!Jim ,::.J::0@ 

-~%75$~J::ti~. #~@-~#~@•ffi~ffiffl~O)M~M~~7v-A*~~ 

7-7,17-*{ft,::.~]!i:iJ~-e~oo ~!m@•t~n::·!1rffl~1-"tf%ii:il~J!11j~~n0J::5t::.~ 

J!T 0::.c ~;:J:: IJ , 4:f*O)t4%11:::,3,7}J$~[P] J:. -t"o-::.cil~/:1:Bl~-oo 

[0048] :;;$:551¥J O)ffi70){~f.1Jim ~::.J::0 @If~f4%1t75¥~~,ov "?i::$:551¥J O)ffi80)·fJ'f.lJiii ~::.J:01® 

1~~ %:15°¥~~;:J::n,(.'f, MCTF1"4%1t.:15:ct~::.:tov ,--c, 3ifl7v-Aa-H%1t-t"0W~~::. 

~lfflT0Imi.'tH¥flO)~fiffa-*~i""::.t:b~t±!*0t~li>. H%1t:tjJ$a-loJJ:-t-o::.t;o~ 

t.±1*00 

[0049] fJ::}-S , ::zfs:55~-et;t~jJ7:::f!J O)~!ffllffiif~7-=E-!J~, ~ :f!l!~~;:ffeJ.t0f~-!J-e~~L, t 

tJ:v ,1__,, !lfu~~f;:~75IJ L, tt~@tl, ttJ::v "o *t::., 7v-A~~~7v-.b.ffl:f;:, * 
ftr:::t!JO)~~Iffii1~7.::C!JiiO)f1Jl'.J ~t~~~L, ttJ::v\, 

[0050] id::, 7v-A17']@*~a-1J5-:::t!) ffl:i::.~t.t0J::>i::.~;i'.El, ttJ::v "o f7~.:zJ:f@H;: 

:tort 0ffi2v-1-t'~ffi3v,1--\7(!)®*~~ffil v,1-t'O)Jif:~ =t-~. Jb0v "f'i21{f ~;:L, t 

tJ::v "o ::_O)m--€;-{;:fj:, TiJWOO~f r=JJx:m:S-e-yiJ{IJUfil~:a::-{1=1'XT0f~'H::, 77-{/~~~ 

~::J::0:J:Jt* . ~11,~, ~ftl¥~JJ{~1~i6~£",~cr.t00 

[0051J ~M1~JJ{~~~;:~1,, ,-c, ~~O)OOf1~n:.G~v\~¥1~J3tO)Iffi~-a:-1~0~¥td>~ffi'Ef2'. 

nt:to'? , -:_tt,t::,0)~$~flJJ¥.l -t-0cfr=f~-e~0 < fJ~iu:t, 11=~WFJtf¥1k3*t=.f:t~l=¥ftt 

Jtmk4~~) o '*-tc, Tifil*O)p1'JWffl (l::'\,,J--~) ~.:brd'V1¥it::.JV.t0J::5~::.~AE°L, ttJ: 

v "o ~U ;:tt';f ~ 1 ~;:iHt 0ffi 1 v-1-t'O)!Y'liffll~8l::''v H::. l,, ffi2v-1-t'~ffi3v-1'--\70)[1'-"~ 

w~ ~ 41::'' V H;: L, -Cb J:: V \ 0 ::. 0) ~-€;- i.:J:t ' T iJ!UOO {l ft PX tm-eT mu @J 1~ ~ {'F.BX T 0 ri 
,;:r~WBO)~JJa~~&i!~£,~ct.t00 

[0052] *~l:JJ:H'i, it~0)7v-A-et14JJx:2'.t10iifil~~M~,;:L, tv "00 :rf~0)7v-.b.1'i 

, -Wtl.:zt£, !ffiliffii~:a-fl.BX:L, t"bJ:v,L,, 1J!g:a-~;:t tttHl&L, t1~Gn0~m,1~iffii~a

t1'JpJtL, -C"bJ:: V "o 
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[0053] *~~J:Hz:-.J:.nfi, fJi~7v-AO)liffif~~1rf%1t *t~fiffi:%-t-0a~.n:.. $:!fflJOO~;,( 

-=t-V~~~O);t,y-::::t!n:0ffiL--c:Jo~, ;t,y-:::t!J ~~;:~Jffiliffi®.~~~T0::.c:~:.J::1?, ;t, 

y-:::tV~qj[ %-t"0~~c:L-t~1., \t)]-~c:-z:IAJ-O)~~IOOf~;o~mJt~.h, :IEL-1., \qj[ %00i 

®.~1i0.:.c:;6~-Z:~00 *-f~, ;b7:::f!J~~:.$JffiTIID~~~$,<-t"0::.c:iJ~-z:~:rq:%ftSi"JJ 

~~[PJ LT0,:_C'.iJ~-Z:~ 0o 

~ oo O)rif11*ift~~ 

[0054] [IB!l]IB!H"J:, v-1-v-t~JftO)-yij{IJ~f*O)f9u~~TIBI-Z:~00 

[IBl2JIB!2,"J:, $.~@~m'.fi:·tffflO).Wtl~ff-;TIBI-Z:~00 

[IBl3J !Bl 3fj:, ~ .~oo~m'.fi:·tffflO).Wtl~~TIBI-Z:~00 

[IB!4]~4f"J:, UID~fsf%11:::~~0)ffil O)fl4Jftf:V1J~~T~-Z:61>00 

[~5]~5,"J:, UID~1rf%·H:::~~70-0)-,W1J~JJ'-T~'t"~00 

[~6J~6t"J:, IOOtl~ %~~0)ffil 0)1J'fr,x;f:9tl~ff-;i""~-z:61>00 

[IB!7] ~7 t"J:, iffij~qj[ %;ftl1~7p-O)-f~J~jf;TIB!-Z:61>0o 

[~8JIBl8f"J:, @~1~%1~~~0)ffi20)fflffltfJLl~7I'T~-Z:61>00 

[IB!9J~9,"J:, i00~~%~~0)ffi20)f~Jftf:Vu~/T--r~-z:61>00 

[~ 10]~ 1 ov.t, vE*tz-Ur c:O) .br.~ ~::J:0;fs:'.961¥:J 0)5<"jJ*:a:-~S,FJT0~'t"61>00 

[~ 11]~ 11 fj:, v-1'17fflMO)=f1JU ~{,%0)f~J:a:-5r-T~'t"61>00 

[IBl 12]~ 12ti, TIIDf~1ff~1t~im:0)~30)t-'JJ5xffLl7.r~TIBI-Z:61>00 

[~13]~ 13ti, @ftH~%3.&ii:O)ffi30)ffiMffu:a:-7f-T~-Z:61>oo 

[~ 14]~ 14tt, J\1CTFiiffif~1{:f %fl:::O)ffu:a:-;f;T~'t"aboo 

[~ 15]~ l 5ti, J\1CTF1i!Tif~t[ %0)ffLl:a:-ff-;T~ -C:61>00 

c~ 16J~ 16fj:, jf.J@~0)71.fl'JMf*O)-Wu:a:-~-t-~-c:61.)oo 

[~ 11J~1 n'i, it.J@~O)=tm1J!ffl{,%0)-Wtl~ff-;-t~-z:61.)00 

[~ 18]~ 18i'i, MCTFi1-%11::~;::f3tt o~r"19.J5Ti:iJ0)7,{ Jv'.>"O){JLJ:a-;f-;T~-Z:61>00 

[~ 19]~ 19ti, Haar£!.g;-Z:O)Lifting Scheme0),W1J~ff-;TIBI-Z:61>00 

[~20J~20f"J:, $JfflUID~t~.'.@:·ntflHff%11:::fH50)-mJ5xf:f1J:a:-ff-;T~c-61.)00 

[~21]~21t'i, 1£r~7v- A:ffi:%~'.fi:1HS0)- 11f~-WU:a:-~T~-Z:61>00 

[~ 22]~ 22~'i, !1~7 v-A:ffi:%~'.iE*~O)f-tJ10),t14:JiJtf:Vu~~T~ -Z:61>00 
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[i2g23]i2g23ti, 'ffi°~7v-A~%~~trs(J)-1~Mi'J:a:-JFT'2g""t:'i9)Qo 

[~24]~ 24~1, $. Jffl ffi~r~.AE·t~¥1Hl %!15(J)- 1-'i:AA1!U:a:-JF-t-~-ei9:>Qo 

35 ~ ~~1ifi2T 0 tc <'I>(!)~~(!)~~ 

[ oo 55] !@cm :a:-ffl 1t "-c* Je ~ (J) ~ ~ 0)% ~:a:-~~ T Qo ::;fqJ~1ft11 (!)% m:u::. :.to 1t "-c ~'i, imi ~ :a:-

3---::> (J) ;trr::::f !.H::. 5tffiL, -c, fifil 1~ ~ ::f: "i:iJ ~ :7:4 %11::'.. T 6 b (J) cT 6 0 ffi 1 n 7'"::f !J (J) A .1J 

@ffsU'i, ffi l 7J T .::t!) (J) ffi % imi f~ :a:-~ Jffl l.llll ~ (J)f~*m c L-, ffi 21J T ::::f !J (J) ;\ tJ iifil f~ t'i , 

~ 1 .:trr::f .!J cffi 2 .:trr::t V (!)~ % OOI ~ :a:-$ Jffl ffi~ (J)f~*m c L-, .ffi 3 7J 7::::t V (J) A.JJ 00 

f~U'i , ffi l1J7::ty cffi21J7.::i'!J cffi31J7::f!J<l)~ %00i1~~$JfflOOif~<l)fJX1iflcTQo 

[0056] *~13jj(J)~nm(J)%~cL--c. l2glf::.;:r,T00~~~%11::'..To~-@-(J),fjU:a:-jf-;To *.fc , 

17v-A~~fji161.llll*'"'<'~o7~ov~f:.:5J-t1JL,, '"'<'~o:;t'o,y~$~:.~)J'f4%{1::'.,y'

::$7(!):(4%-l!iJ~:Ifi,h!:: t.toJ:5~::.$Jfflffi~~~:JRl,-Cf4%11::;To~J~7.l'T o 

[0057] ~4i'i, ;1s:=;e~(J)'.%:JM<l):JTi~~:.1*000~:t4%11::J,tirr(J)1A:nlt~7.l'T~'t:'i9:>oo ffif~ 

:t4%11::'..~§:1i'i, @~·ttf$~:a:-I&'J~t.Pffif~J-..tJt~101c, /\.1JOO~:a:-3--:::><l);lJ7::t!J 

~:.:$)-ffi-t-ooo~:0-ffi=m102c, -rtJt1Jum~:a:f1=mt-t-o-riff1J1§.J1~ftµx:t~103c, AtJOO 

1td~¥~c-riff1J100~c<l)~5J-:a:r.1t%1t:-rQ~5J-t4%1t:S:i:s104c, ~lffiOO~r~/-E'~* 

:a:t4%11:::i""o~.~TINf~t~~tt~t4%11::'..tm1osc. m7v- A<l)1J7.::i'!Jffi:%~t4% 

{l::;T6~1J7::::f!J14%11:::tm106c, ~%00~~fr~T6~/fflilffif~)-=E-!J 107 C, ~'.)J' 

14~11::'..ff~104""t:'{t-,5x~titc~:5tt4~11::'..T'- ::$7~~ ~L--C~ ~illii1~:a:-1t-J5xT6~~ 

$108~. ~0-r-B=%11::'..tffil04--Cft-ft\t~titc~:5t1'4%11::'..=f- ::$7(!);{4%ii:~fftffiiJTQ 

r4= %:ii JtiJUJ~ 1 o 9c, -rm,10011iH'pµx:tm 1 o 3-ef.~.ffl -r Q$ tm iE~ <l)"WJ ~ ~ *-~f#IJ~ 

't'0$1ffi00i~-tj]J~~11 Oc, ~~@f~-tj]J~$11 O(J)f#tJJpi:.J:--:::>-C~ffflOO~~-WJ'J~ 

;tQ.7.-1v*~111~. ~:5tt4~1tr'- 5'<7)1:±:r.1Jct1%:m(J)l!·ffiUt~-WJ'Jff ;tQ.7.--1y 

7$112ca--Offi *-Qo 
[0058] ~I!i00i~}~~f:¥~1-4%1~~105""t:'~'i. -Wu;ttfl§2i;::;f,:~;h.,Q, M~L-t;::.J5'~H;: 

vE--:::>-C11tti:>tit;:.$Jffl@f~ffi'.iEt~$~:a:-1~%f~T0b(J)~T00 

[0059] $Jffli00~)-=E-!Jl07,:.fj:, 77v-A~}(J)jmj~~~#tc-~Q,i-'.'.f:-!}i):;{mj;z_ -C~I-J, ffi l 

jJ7::f!) ~;:tj:27v- A~}(J),,i-=E-!J (Cl ), ~2;lJ7.:::i'!J ~:.t'i27v- A~}(J))-=E-!J (C2), 

~3;lJ7::f.!J ~;:fi37v-A:5J'OJ)-=t-!J (C3) t,:;j,J 'J ~-C~;h.,-Cv"o'b(J)cT0 0 
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[0060] ~:}:J-'f-:::i'!J"t", ~t:.~::ffi: %11ID®:a:-~ffi-t0~~::~t0)7~ !J ~::OO{~il~~ffl~.n, tv" 

om-'6'~U:t, :la&:b~-:tH:.~fflL,t:.100~:a:~~L, tffi:%ffi~:a:~.fflTobO)cToo 100 

~A1Jt~lOH:t, A.JJUID~:a:-~ 1 (C) 0)~7v-Ark]f;:~~~:ntd~fc*"t-7f-:~:no 

J11.f!J¥:'""C' I&~ ~;J..;., A1J 00{~ :a;--?:7 o 7''0 :>1:7 ~;:5tj1Jr obO) cT Oo 

[0061] 001~5ti1imno2,:t, ~7v-A:a:~H::7f:Gt::.:}:J-'f-=i'!J (ffilv-1-\7 , ffi 2v-1-\7, ffi3 

v-1'-t") ~::5J-ffiTobO)c!::Too ~j.J7:::t!Jt.!f%1t$106f:t, 3Ji7v-AO):}:J7d!J~ 

%:a:- Iii JE :&: :rq: %1 t, To b 0) cT 0 0 T ifl1J 00 {~ 1-t ,ox; *131 o 3 '""C' t:t, J\.1J i@f~ c ~ !WUtfiJ f~ 

cO)F1a1i -el:/J~~~:a:-rrv \ , mr"b~5tt>~11"~1,, ,fftiilO)@~:a:7fJ11J@~c-t-o"bO)cTQ 

0 

[0062] t/J'e'~:7r-Jv·~J~ f:t , ~::B-r---'f%1t~1047J~~5tf-i:%1t°T'-50)-$cGt:Tff%1t 

TobO)c!::Too *t::., ffil 7v-Af:t~~::~%1t~nt:t3~, $!fflr@~7~!J107~:: 

~ %uffi~iJ~~ffi~n tv 'Qbo:>c-t o o 

[0063] ::.O)J::?t.tiW:J'Jf:'""C' J\.1JUID~:a;-~O)J::')f::f4%1tToo *f11ID1*J\..1Ji~ 1 OH:t, ~ 1 ( 

C) ~::.to ~toffi57v-A:a;-!&1-J i6;J..;., -;7:707oy:7 i:::$t1!f;1J-too UIDf~'.0-ffitln 02~:t. 

A 1J iffii ~ :a: ffi Lb T :::t !J ~:: :$t ffi Too ~;b T ::::t !J 1*f %1 t t,n o 6 fi, ffi 1 ;b T ::::f !J '""C' cb o 

::.c:a:1*f %1r,-t"oo 

(0064] $fffl@~-gJJ.fffaS11 Of:t, $lffiiffiJ~:a:-ffi l :}:J7:::i'!JO)ffil 7v-Af::$t~Too 7m1J 

11IDf~fl=JJxt·IH03t:t, $fl~l@~;,j::.l:>7m1JUIDf~:a:-f~~Too ~ti:T4%1r,i 1no4fi, -Y:7 

07''oy:74:i=,H::~:$tf4%1t°T·-?':a:-fJ=,OX:TQ,, ::_0)7v-A '""C'f:t~,~iffij~O)~*mn~l 

71/-A '""C'clt>QO)'""(:', t4%-Ji!tmlJ$1091:tZ4%-ii:a:-ttm1Jitf~::. ~,{y7:g:1n 127'.r•l:> 
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001tll.Hi.'..tE'~¥~:a:~%TQ1bO)t:TQo $~iiJfj.7-"E-lJ205i:::.~±, 77v-A:5J'O)iiii~ 

:a:~ffi-C~o7~!J:b~{imx -Ci:b'J, ffiljJ7:::t!)~;:tt, 27v-A'.510)7~!) (Cl), ffi2.1J 

7:::f'!J ~;:~-;t, 27V-A:5tv')7~!) (C2), ffi3jJy:::f'!J };:~'j:, 37V-A:5t(f)_j~!) (C3) 

iJ~f1JIJ ~ -C(:ih-Cv \Q'bO)cTQo 

[0099] 19-.:tJ7:::l'!J-C, ~t::~;:~ %jifijf~ =a:-~ffiTQ~fc'.£:-C0)7~ !Hcjifijf~n~~ffi~:h, -Cv \ 

Qm,g.~;:/-;t, ~16~~~=~ffiL-tciiiif~=a:-JMi~L--C~%00itt:a:-~fflTQ1bO)cTQo ~ 
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jJ7::f!Jqj%m~204~i, m7v-AO)jJ7::i'!J:i:%~~lE'."~qj%TQl)O)cTQo *.tc 

, ffi17v-Aii, ~~cqj%~h--C:j:3"J, ~~ii!iif~,?(-=E-!J205~cffi:%Iiffif~il~~ffl~tt, 

--Cv \Ql)O)c"t{>o 

[0100] £J. Tf::, MtiEliffif~:?:4%1t.~wl c':?:4%1t.~.:nt.:.1"{f%1t.T-~0)1i%~:@~~1* 

a,',J~C~~T{,0 ~l (C) O)ffi57v-A~C~lr\--C, !fl1J7::i'!J1i%$204fi, ~7v

A0)1J7::f!Ji&:%a-~%T00 mv '"C""'<'::70/,P:)l::7m~c, ~O)J::HcL, "(qj %@1~:a:-

11'1*:T{>o 

[0101] ~~m%tm201r;;t, ~~:7--1%1t.T--~~ffi%L---C~0@1~~{1=1*:T{>o *-fc. l/J 

~-"-::7 r-1vtfffl1t.>tji%-t {Jo $f;!(:iilIT1~ffiJ'E'IW¥~ti %$203ti, $AAIOO~:J:~J'Ef;i¥~a' 

ti %-t {la $ !ffl ii.i ~ -~ff B15 20 8 t;t, $ f!\i iE ~ a-$ f!ff @ii 1~ t~ J'E ·11Hi c'tt::i' J'E~ .t10 iW 

~~CIDtJ'ET{,0 ~ ,E!tfiifil{~O)f~:tffH'j:, ~Jffll@~,?(-=E-!J 2Q50)ffi l1J7d!J ffl 0)7-=E-!} ( C 1 

) }Ct;,HJ~.:nt.:.@if~ (ffil 7v-A) 'c'~0o -riJ!UU!fl~-f1=.Bt$202~::t, ~ffiHi!ii1~ipC::,ijJ 

~-":7r-1Hc%t~L-t.:.-rut1Jiiffi~~f1=f3.tT{>o -tJ;f %00~f'Fmt~~206t'i, ~,}Iiffif~c-r 

if11Jiiffif~i-r-':)m %00~~fi=.Bt-t 0 0 

[0102] ::_O)J:5f.t~f]!~~--C0)""?::7a/'t:zv::7~C%j"l, --C~ f:fT{>a ~"(0)""?::707''nv::7~1.!r 

% L-td& --c-, qj %00~ Wffiif5207 ti, 1.!r %00~ ~, ~ fffi OO~f=E· !J 20 5 ~;::j:3ff {>ffi 

J'E~.:nt.:..nr::i!J:ffi:% JfJ O).J-=E-V ~=-WfflL-, l±l.tJT0a ~57v-A~qjf %1ffi:0)$~~UID 

~f!c-!J205t::~j::, ffiljJ7::i'!) JfjO),)-=E-!) (Cl) l:'.:.ffil 7v-Acffi57v-AO)qj% 

Uffif~iJ~~ffl~.:h, '""(\; \{Jo 

[0103] ffi37v-A~;:.~t,\"(, ffi57v-Acfjsj#JHCZ4%1t.-r'-'.>7~qj%L-qjf%@H~:a:-1~ 

--c, $ lffl um f~,?( ..:c-v 20 s ~ c 1l. .ffi L-te .tJ i"" Q O ~ lffl um~ 0) 1~1ffl f j::, ~ lffl um 1~,; ..:c-0 2 o s 

O)ffil.n7°"::f!J Jfl O),}-=E-!J (Cl) ~clrffi~.hki®~ (ffil 7v-A, ffi57v-A) t'~{> 

0 

[0104] m37v-A~~ %1&0)~,fl~ ITID1~.J-=E-!J205~:J::t, ffil1J7::i!J Yl=J O),J-=E-!J (Cl) tcffi 

l 7v-Acffi57v-A(f)~%00J~iJ~, ffi2jJ7::f!J J:fW),J-=E-!J (C2) ~=-ffi37v-A 

O)~ %@~i>~lr;f-J:f~.tl, "(1t \{Jo 

[0105] ffi27v-A,:. ~It\"(, ffi57v-Ac~H~Hcf~%1~T--~~1Jl %L-~%jinj~:a:,q~ 

--c, $ Jffl iifr f~.J ..:c- !.J 20 5 ~ c =I: .fr! L- 1±1 .tJ T 0 0 $ !ffl um~ 0) wtfifl t::t, $ Jffl Iii 1~.J ..:c-!J 2 o s 
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O)jig l;lJr:i'!J ffl 0)/.:ci:- !J (Cl ) *tdiffi2;JJr:=t!) ffl 0)/.:ci:-!} (C2) r:~ffi~ntcliffi~ ( 

ffil7v-A, m57v-A, ffi37v-A)'"C&i;)Q0 

[0106] 1:ff 27v-A~~ %~0)~ iw. iiffi{f!l/.:ci:- !J 20s ~:.ii, m 1;JJr::i'!J ffl 0)/.:ci:- !J < c1) {::ffi 

17 v-Acffi57v-AO)ffi:%@1~iJ~. ffi2;JJr::i'!J fflO)/.:ci:-!J (c2) ~:.ffi37v-A 

0)1i %@1~i>~. ffi3;JJ-r::i'!J .ffl 0)7.:ci:-!J (C3) ~::~27v-AOJ~ %®1~i>~ftffi~n-c 

[0101] ffi47v-.L-..~::""?1t y·c, ffi57v-.L-..cfP]#JH::t1%1~-r--?"~~ %L.~ % IiID~~1~ 

-c, $Jfflimif~7.:ci:-!J205~;:fr.ffi L. tl:\.::t:rtQo $JfflJrni~O)f~t¥1Hi, $fl~JOO~/-=c-!J205 

O)ffi1;JJr::i'V*tdiffi2;JJr:=rv '*tdiffi3;JJr:::1-v ffl 0)/.:ci:-V cc1 *td'i, c2*td'i 

, C3) ~-=~ffi~ntd@{~ (ffil 7v-A, ffi57v-A, ffi37v-A, ffi27v-A)-C 

~Qo 

[0108] ffi47v-A~~ %fj0)$Jffl@{~7.:ci:-!J205~:.tt, ffil;JJ.:Y-::i'!J JfJ O)j.:ci:-!) (Cl) {;:ffi 

17 v -Acffi57v-AO)~ %liffi~il~, ffi2;JJ.:Y-::t!J fflO)/.:ci:- !J (C2) ~:.ffi37v-A 

0)~%imi{~il\ ffi3;JJ.:Y-::i'!J.ffl0)7.:ci:-!J (C3) ~::ffi27v-Acffi47v-AO)~%iiffi~ 

i)~~ffl~n -Cv \Qo 

[0109J ffi97v-A~:."?1t\-c, ffi57v-Acf1iJffit:.t4%11::-r'-?1~~%L.~%Ilffi~~1~ 

t , ~ Jffl Ilffi~7.:ci:-!J 205 ~:. I HJf L.tl:\JJ TQo ~ !ffliffii~0){~1mfi, ~ Jffiiffii~/.:ci:- !J 205 

O)ffil;JJ.:Y-::i'!J .ffl 0)/.:ci:-!J (Cl) ~;:Jrfj(~:h,tc@~ (ffi17v-A, ffi57v-A)-C&?Q 

o ;:.O)a~. ffil;JJ.:Y-::i' !J J:l:J 0)/.:ci:-!J (Cl) ~'i27v-A:53-L.n:.~fftc-~f.tv \f~6b, ~b~ 

~~::~fflL.tc ffil 7v-AO)@{~~~~L. tiJ:.G, ffi97v- AO)~ %W~-a-~fflT 

Q o 

[0110] ffi97v-Ai,r~ %fjO)~jffl iffii{~7-t!l205~::i'i, ffi l ;lJ.:Y-::f!J ffl 0)7-=t-!) (Cl) (;:ffi 

57v-Acffi97v-AOJ~ %i.ii1~:v~. ffi2;JJ.:Y-::i'!J J:l:J 0)7-=c-!J (C2) ~:.ffi37v -A 

0)~%i.ii~iJ~. ffi3;JJ-r::f!J ffl 0)7-=t-!J (C3) ~:.ffi27v-Acffi47v-AO)~ %00~ 

i)~~ffi~.h,-Cv\Qo 

[0111] ffi77v-A~:.-':>1t \'"(, ffi57v-Ac~ffi~;:f(J-%1~-r--?7:a:-1'!l %L.~ %uffi~=a:-1~ 

-c, ~Jffl jitijf~ft !J 205 ~;:~.ffiL. tl:\JJ i"" Q o ~AA jitij~O)f~tffit'i, ~m:l iffiif~i-=t-!J 205 

O)ffil;JJ.:Y-::f!J'*td'iffi2;JJ7::i'!J fa§OJ7't!) (C 1 *fd'iC2) ~;:~ffi~:h,tciifii{~ (ffi57 
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v-A, ffi97v-A, ffi37v-A) 't:'~00 

[0112] ffi77v-Aa-ffi: %~0)~jffi ii!ii{;l;,{-t!} 205~::fj:, ffi l ;trr:::t!) ):§ O);,{-t!} (Cl ) ,::ffi 

57v-Acffi97v-AO)ffi:%00if~;o\ ffi21Jyd!J .fflO);,{-tY (c2) ~::ffi37v-Ac 

ffi77v- AO)ti%@1~;o\ ~3.1Jy:::t!J Jf.1 0))-=E- !J (C3) t:.ffi27v-Acffi47 v

AO)~ %uID~ti~i5ffl~n tv '00 

[0113] ffi 67v- A,::--::>1t "'t, ffi57v- Ac !AJ~t:.f<f%1!::T'- ?7-a:-qj[ %L-~%00i~a-1~ 

--c, ~ !ffl 001 f~;,{-t !J 2 o 5 ~;: ~ tl!f L- ti:\ JJ T 0 0 ~ !ffl 001 ~ O)f~tf!H:t, ~ fffi@ f~;,{-=E- !J 2 o 5 

c:p O)ffi 11Jy::f!J*td:iffi2.::b7'":::f!J*tct.tffi3.1J7'""::f!J ffl 0) 7-t !J ( Cl *tc?:iC2*tct';t 

C3) ~:.~ffl~ntc@~ (ffi57 v - A, ffi97v- A, ffi37v- A, ffi 77v- A, ffi2 

7v- A, ffi47v- A)--Cib00 

[0114] ffi67v-Aa-1":8[ %1_&0)~ ,Effi i®@.;,{-t !)205 ,::t:t, ffi l;b7::f!) .ffl O);,{-=E-!) ( C 1) ~;:ffi 

57v -Acffi97v -A0)~%00J~i>~. ffi2.::b7'"":::i' !J ffl0);,{-t!J (c2) ~:.ffi37v-Ac 

ffi77v-AO)ffi: %00i~b\ ffi3;by-::t!J JfJ O);,{.:=c !J (C3) }::ffi27v -Acffi47v

Acffi67v-A0)~%00i{~i>~lfffl~i1,--cl- ' 0 0 

[011sJ :ffi87v-A,;: ":) 1t , --c, ffi57v-Ac [PJ ;J1JH::1~%1!::-r'-::$7-a:-~ %L-~ %00J~a-:fij 

t, ~Jffiiiffi~;,{.::c-!J 2os~::,iff(L, l±\.t.J-t00 ~Jffiiiffi~O)f~tf!H';t, ~Jffillffi~;,{-=E-!J 205 

O)ffi l.1J7'"::f!J*tc ~:tffi21J7'"::i'!J*tc t';tffi3.1J7'"::t!) ffl 0) ;,{.::C-!) (C l *tcf';;l:C2'*tcf';;l:C 

3) ~::ltffi~tiJ ciiffi~ (ffi57v-A, ffi97v-A, ffi37v -A, ffi77v-A, ffi2 

7v-A, :ffi47v- A, :ffi67v-A)--c:<b00 

[0116] ::_O)~, :ffi3.::b7'-:::f!J ffl O);,{.:=c !) (C3) f';t37v-A~l,7'.l'.\~ ffi-C~f.tv 'tc6b, ~bifm 

~~;:~fflL,tc ffi27v-AO)Il!'iJ{~~~~ L,-CiPt:>, ffi87v-A0)1i%001~~~fflT 

0 0 ffi87v-A-a;-~ %f_&O)~JffliiID{~_j-=E- !J 205f::?:t, ffi l ;b"J'-::f!J )fl 0).7-=E-!) (Cl )~:: 

ffi57 v-Acffi97v-AO):fj[ %iffi~i.l;; , ffi2;b7::i'!J ffl O);,{.:=c!J (C2) ~::ffi37 v 

Acffi77v-A0)1l % U!IT~i>~. ffi3.::b7'""::f!J Jf:10);,{-=E-!J (C3) f:.ffi47v-Acffi67v 

-AcJij87 v-AO)~%tmJ ~i0~~~~n--C1t'00 0,J::. ~;:J::~ffil 7v-A7'.l~i:,ffi97 

v - A*--CO)ffi:%a-fi?o 

[01 17] ~7tt, #58~ O)~Jilli0)%rffiH::~ft0iffii~1ii %5e1ll7i:z-0)-{9iJ:a::-~-t~--C:<b6 

o m17v-At:t~t:.~ %~n --c~~. ~lfflOOJf~)-=E-!J2os~::~ %iW~i>;;15ffi~n t 
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v 'Q:f&O)~m!O)¥.iTEnf::01t ,-c~l¥:ITQo *i", ~7v~AO)jJ7:i'!J~%~1!i %TQ 

(7'T::;7S2l)o 7·'0--;;::7ffi:%k= l cTQ (7'T::;7°S22) o 

[0118] ~~t14%1r:-r'-7'~ffi:%t., t~~i001~~f~pjtt.,, *f.:., l/J~.r-:::.::7J--;vt~¥R~~%T 

-o (.7-.T--;;7"S23) o $Jffl@J{~Hi'JE'iW¥~~qjI%L. (.7-.T::;7°S24), $Jffli00{~~$Jffll® 

1~ 

ffiJE'ff11¥~'t"ffiJE~tL-o@i~f;:.~IET-o (7''r::;7"S25) o $,~1®~:o~G~~.r-:::.::7}-;v 

sttfitL,t.:.-=rrJlLllOO{~~f''p)jjti"'-o (7'T--;;7"S26) o 

[0119] ?jzf::, ~?tlffiiffic:-y~IJ@fficiPG~ %00ffit.r{t~L. (.7-.T::;7S27) , 7''oy::7ffi:{}k 

~-1'/'::7!,J;,( /'J--L, (7''r::;7°S28), ~t(f)-q::707'·ov::7f;:.---:)1,, 't~%@i1~:a:{trotLJ.:. 

tJ~ (k> k MAX tJ~) :a:flJ itfrT-o (7'T::;7°S29) o 

[0120] ~%UID~t.rf1::~L. t1t ,f~v ,7::7o·fo:;;:7iJ~~-o~"Ei'~;:.t:t, 7'T:;;7°S23~:.~t?, ~ 

t 0) y ::7 o 7·· o --;;::7 r:---=> v , t~ % iOO 1tHd'1:: Mt., t.:. ~,g- f;:. f'i, ~ % iffii{~ :a: .::b 7'" ::r !J :ffl: % 

-cm~ 2'. n t.:: ~ lffl iffiI fj/.7-=c v ~:::. rN ffl l., (7' 7 v 7" s 3 o) , ffi: % iffiI ~ :a: ttl .tJ l., --c (7' 7--;J 

7°S31), ~:@.~~TTQo 

[0121] ?Jzi::, ;.t~l¥:I0)~1ifilO)JT~~~;:.:to1,, ,-c, ~r.ai~~f:lJJt~~]!t., t~ %TQ~'fi'O)~tl~:: 

01,,,-cml:JJiTQo m 17v-Attg!U::~%~h t:tot? , $.E!¥-I®~;,<-=t:-!J205~:::.~%1® 

~;o:;~ffl2'..n tv '0'tO)cT00 ,:.O)~rJ -Cf'i, 1<f%1~-r·-?' cptJ~Gffil ::by-:::f!J (~ 1 ( 

c) O)ffi57v- Acffi97v-2>.) cffi2.::b7'"::t!J (~1 Cc) O)ffi37v-Acffi77v

A) O)lffiff:lO)h-~%T0'tO)cT00 

[0122] ffi57v-A~::---:>v ' 't, J:.~O)#'tlc!A.11~H:: l., t1{f%{~7'-7':a:m %L,~ %1®{:l~1~ 

t , $~iiffi~;,(-=t:-!J205~CftffiL,l±\.tJToo $~iiffi~O)~tffii'i, $Jffl@if~;,<-=t:-!J 205 

O)jH.::br::f!JJ:§ O);,(-=t:-!J (Cl ) ~;:.f.!HJf~.nt::Jifil~ (ffi l 7v-A) -CJ?oo ffi57v-A 

:a:~ %:f&(f)$,~OOJ{~;,(-=c!J2osh:.t:t, ffil.::b7'"::f!J JtJ O)f~-!J cc1) ~::ffi17v-Acffi 

57v-A0)1j[%@ffl!;o~~ffi~.n -Zv'00 

[0123] ffi37v- .b.f::---:)v ,-z, ffi57v-Ac~ffi~;:.;((f-%,{~7--7'~qjl %L,~ %uffi~~1~ 

t, ~~ iifiif~;,(-=t:- !J 205 ~::~.ffiL,t±l.tJ Too ~AA iifii~O){~tffiti, $m:l iffiif~;,<-=E-!J 205 

O)ffil;1J7::f!J JtJ O);,(~!J (Cl) ~::~ffi~.htc@~ (ffil7v-A, ffi57v-A) t"~o 
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o ffi37v-A~,1jf %1i0)$Jffl oo:i{~;i{-=E-!)205,;:ii, ffil;IJ7::f!J .ffl 0)7-=E-!) (Cl) {;:ffi 

l 7v-Acffi57v-AO)ffi%IOO~i>\ ffi2jJ7::f!J .fflO);;i{-=E-!) (C l) ~;:ffi37v-A 

O)ffi %IOO~il:;iiffl~.n, tit \00 

[0124] ffi97v-A,;:0t,\'""(, ffi 57v-Ac!PJ~~;:fq.%11::T'- ?7{?~%L,~%UID~~1~ 

-C, $ !ffl i® ~;,{ -=E- !J 20 5 ';: ~ffi L, I~ jJ T -'5o $ !Wt iffii ~ O)f~-tffHi, ~ 1 jJ7:::f !J ffl 0) ;;i{-=E

!) (Cl) ~;:,~,f_ft~tL,t;:.@i~ (~l 7v-A, ~571/-A) -Ca,;00 ::_O)mt, ffil;IJ7::f!,J 

Jf10)7-=E- !,J (Cl) ti27v-.L,0-L-iJ:.tf,ffi-C~f.tlt \f;:_ol), :i&b~~i;:~,ffiL,f;:JfB 71/ 

-AO)IBflf~i,r.J1MJL--CiJ:,-G, ffi971/-AO)~%i001~~1r~T00 ffi97v-A~~ 

%1i0)$Jffi@~;i{-=E-!J2os~u'i, m1;1J7:::f!J fflO) ;;i{-=t:-V <c1) ~;:m57v-Acffi97 

v-AO)~%im11~i6\ ffi2;1J7::t9 fflO);;i{-=E-!,J (C2) f2:ffi37v-AO)~ %iE1~;o:;~ffl 

~tl, '""(l,,\00 

[0125] ~77v-A~;: 01, \-c, ffi57v-Ac!PJ~tH;:fq.%1t-r·-?7~:fi %L-ffi % 001~~1~ 

-c, $Jffloo:i1~;i{-=E-!J 2os,;:ti;fflL,/±t1JT00 $JfflJ00~0)1~~ti, $Jfflu!ii~;i{-=E-!J205 

O)ffiljJ7:::f!J~tdiffiZjJ7::::f!J ffl O);;i{-=E-!) (Cl ~tcJ'iC2) ';:~ffi~tL,t~oo:i1~ (ffi57 

v-A, ffi97v-A, ffi37v-A) 't'&'>00 

[0126] :ffi77v-A~ffi %~0)~ Jffi 0011~}-=E-!J 205 ,::ii, ffi l;IJ -r::f'!J .ffl O) ,;,<-=E-!) ( Cl) {;::ffi 

57v-Acffi97v-AO)«%JOO~t>;;, ffi2;1Jr:::i'!.J.ffl 0),;,<-=E-!J (C2) ~;:ffi37v-Ac 

ffi771/-AO)ffi %JOO~i);;~ffl~tL, tt, \00 

[0121J ~J:. ,:.J:: t?ffi3;1Jr::tv 0) @f~~m % L,f.t< cb, ffi1;1J-r::tv cffi2;1J7::rv 0) oo~~ 
1EL,<m%-t{)::.c7J~-C~-'5o ~;j~H;:, ffil;IJ-r:::f!.JO)JOO~O)Jj.~ffi%-t-'5::.cb i:iJfilg 

't'(9)Go 

[O 128] *~!w: {¥~-CO)$ AA iifil~t~JEfflffifq.%f t !fl3f'J:J5°¥E 1 ,;:1JE-?-C$ ~~ ilfil~t~JEffitli!~ 

fq.%fl::L,, $~ii1~t~Ai:·tfffflm %:g:rsttJsf~1 ~;:vf:0 t$~00i~Ht?Ai:·1Wlf1~1l %L, 

tc.iJ~ , $ .lfflimi~ffiJEfHffi~iTJE7v-Affi:%iJ~G~Ai:L, tfq.%fl::L--Cb.EJ: v \o ::_O) 

J5"r~~ m 1,, \0m-&O), 001~H%1t~fiio)~ ,lffl TIID1~tf:WJE·t~fflt4%1t tm 1 o50)ffiJJx~ 

UK! 20,.:.~To 

[0129J ~Jfflfffii'fts/.}~Ai:ffl¥1i!t4%11::fffi1 osti , ~Ai:7v-Affi:%~JE:g:J3 1os 1c~Ai:7v-

Affi:%fq.%~1 os2c~.fflFJJx~h00 ::::.::.-c:, !ifJE7v-A:ffl:%~~rus105 Hi, $Jffl 
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001~~.::i:-v 1 on.:.iNffl6t'lt.:.fJ~O)Ufil~fJ~0)5i::>, :gi7v-AO);tJ7.::t!J ~ r~.:.~ 

T07v-AO)@J·ffi-~ML,t, W~7v-A·%~~~T0offi~7v-A3% 

H%fl:'.;g:~1os2~:t, -=frJtUUID~f~mttl3103-C~:IRL,t~7v-A~t~1Ei""0fiJE7v

Affi:%~, $/fflTifii.:J:gf~ffi'ffl.!::L, t14=%f l:'.;T00 

[0130] iTJE7v- Affi:%~JEffiH051 c'!ffi'JE7v-A:ffi:%~~!ET07Ji~.!:::L, 'tt:i, ~:Jim 

fftl~.:.~~O)jJrt=:,1 ~7J¥~2*td'i7J~3:a:-.fflv 't'b.5!:. v '0 *fd:i~7v-AO);j'{f%ft 

J1~J¥~frJAlt-0JJWc t.., t~O)f~Jil'>~~fGn00 t1';E7v-.L,:ffi:%~;Etm1051 ~ 

~2H.:.~--t J::5~.:., i1%1tJ1~J¥tcftr<$10511ctTJE7v-A.ffl:%tJtJE$10512-c 

:f'~.6x:T00 t4%fl:'.;Jl~ff~c~$1051 H:ii&J~~.:.f-f%fl:'.;6:ht.:.7v-AO)f{f%fl:'.;Ji~J¥ 

~;tJ7d!J~O)tlf%fl:'.;J1~J¥.ffi:%cL,tic~T00 i?';E7v-A:ffi:%tR:;E$10512~'i 

i&J~t.:.r-0=%11::L.,t::.7v-AO)f~%11:'.;ll~f¥=:ffi:%~3Jl7v-AO);tJ7d1J:ffl:%i)~G, i&J~ 

,.:.f-F%11:'.;~nt.:.7v-AO)fljJE7v-A.ffl:%~t:k:JET00 

[01 31J ~0v \ r;;t, tr7E7v-Affi:%filt7EJrno51 :a:-~22~.:.~--t11J.JJx:c--t0::.c"t AJ"~-c~ 

00 ;:.O)ffi1}.JE'7v-Affi:%~~g:~105H:i, 1°4%11:'.;Jl~ff~~i~l051 l c , ;tJ7d 

!Jffi:%~~ffinos13.!:::•JE7v-Affi:%~1Etrnos12-c.t-14Jft6n00 ::.::.-c0)14=% 

fl:'.;J1~}¥=~~£'r51051 l i:t~~~.:.14%fl:'.;6.h,f.:.7v-AO)f{f%ftJ1~]¥=:a:,1:{f%fl:'.;J1~]¥= 

ffl:%ct..,-c~~L-, ;tJ7:::t!J:ffi:%tc.~im1os13~:t~~~.:.14%11:'.:6t'lt.:.7v-AO):JJ 

7d!Jffi:%:a:-~E~T0o -tl.tb~t1:f%11::Jl~ffic.~m51051 l f'j:;tJ7=f!J ~0)14%11:'.;JI~ 

J¥~?2·t@:-t00)c'f'j:f~( , :}J7:::t!) t.:.~-f*I~<~ 7v-AO)f-1f%1t)l~J=-f=~ic~T0o 

-t L, t, .;E7v-A:ffi:%t:k:J'.EffiH0512~:ii&!~f.:.14%11:'.;L,t.:.7v-J:,..0)1Zf%fl:'.;JI~ 

J¥:ffi:%c;tJ7=t'!J:ffi:%.!::~7v-AO);tJ7:::f!J;ffi:%iPG, ~~~.:.14%11:'.;6:ht.:.7v-A 

0)'1Jg)'.E7 v-Affi:%:a-t/c;'.Ei°" 0o 

[01 32] ::.::. c', i'f;'.E7v-Affi:%tR:;'.E$105 l 2~:i, ~O)J::5t.:.L, tt4%11:'.;Jl~Ffi)~G~JE7 

v-A:ffl:%~?*;EL, t"bBl v\0 @23~;:~-t J:5~.:.fgJE7v-A:ffl:%tk:JE!tl310512~ 

~?t7 v-A:ffi:%t1J 19 ~ t~ 1 o 5121 t1M;t7 v-Affi:%~ t±ltB 105122-c-mmtr 

0 0 J£?t7 v-Affi:%f1J '? ~ t$ l 05121,:t, r~N '.iEl,fcfflJliJ ~;::f)t-? tt'f %11:'.;JIW! 

J¥.ffl:%t.J:.G~?t7v-A~%~t1J')~t00 -t"L, tlr'.iE7v-Affi:%~t±\$10512 

2t:i, ~?t7v-A*%.t~7v-AO);tJ7::i'!Jffi:%0)*il..7J.,g-pif";o~GIT'.iE7v-A 
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-%~-lliTQo _::O)a~, ~ 07v-A.%c::9'l7v-A(J)jJy:~rv•%0)ffJl..lj.it;b 

itKMLt,S~7v-A·%~~~~--CQ*~T~-~--c~~, ~ ~7v-A.% 

c::9i7v-AO);;!J7:::i'!J:ffi:%;6::.G*~$JffiL tffi°JE:7v-A;ffl:%~>ltb6--CbN.v'0 6b 

Qv 't'i, ~:5:)-7v- A;ffi:%c:m7 v - .b.(!)1Jy:::i''!);ffi:%0)Klfl..lj.-@-;bit,::.:%j·L --C, '3r;i'. 

7v- A;ffi:%~- lliTQtt•~~7~n;'ELt~~, §:5:)-7v- A;ffi:%c:~7v- A 

0)1J7::i'!J~%,0:-.Gi +~~;:_J:~fg;'E7v- A~%:a:-Jf.l±l L tb~ v ' c 

[0133] "*-t:::., .:.ti,GO)~-@- , $~?JOOi~}~;'E'iW~-%tffi203?:t~24f::.~ -t-J::5 ~::., i(f;'E7v 

-A;ffi:%~JE$2031 c:f/l;'E7 v -A:ffi:%m %$2032ii::.Gtfif.6tT Q.:.c:il~AJHl3-C6b 

Qo .:..:. -C, lf;'E7v- A.ffi:%~AEl~203H:t, $AAOO~}-=t:-!J205~::.~ffl~tl,t;:fl~ 

O) OOj~·~ fflO):ji::,, m7v- AO);;!J7:::f'!J.!2J ri::.~TQ7v- AO)jmjfjdJ ¥1H.=xtL t 

, ITJE7v-A·%~~JET-oo ig;'E7v-Affi:%~ %$2032?:t, 7~ifiifil®.14=:nx: 

$202-C~fR.LJc7v-A~}!§JETQITAE7v-Affi:%~, $JffiUffi~}trAEffi~c:L 

t•%T00 

[01 34J * ~ :Jif!j;if~-c~:t•lfflifili•t~JE·!Wt~r4%11::i1s105-e.:nr~1~;:ftE-?t$lffl00if~mYE·r-M 

¥~~1"4%1t L, ~ lffl1ii•t~1".E-t'Jl~ffi: %iB203c'JJ'$1 ~::.t/E--:::i t~ lffl i001~t~JE'F~¥~ 

~-%Lko -t~bi::>, $Jffl@.ffijEfflffl~%{tS*k~$lfflOOieffijEfflfflW% 

g:j5-Cf:t, T60a5tjELt:::. , ~;;!J7.:i' !J ,;:.%tf~Lt:::.$JfflOOi.ffiJEt~fflO).%tJ,t~~1*~{~ 0 

t$:Jffl@ff6lffiJEtff~~f4%ft*t;:f:;t.%Lf;:o ~~;:, .:.O).%tfit001*~7v-A"*-tc 

tt.'.A7-1.'.A#f.~;:~~TQf~JJX~71'-t o 

[01 35J .:.O)~'l5'0)iffii•t4%1t~it30)f~JJJt~~s~::. ®1:itl%~ti:40)1JJJJt~~9r:~ 

T o -t":h-tn, ~-~;;!Jr:::i'!JfiltAE~B31 l, 403c:~lfflffID1~ffiYEfflfflf&~fil5312, 410 

~~1JDLtc.f#fJJx:~;:f,t-?tv"00 iifil1~t4%{t ~/Y3c'ti, $JfflTI!ii. t-§'AE'l1rffi.t4%{t 

$308tt, $Aftiii~W~tffi307-C:~;'E~tl,Q$AftUfilfiH;:%.J·~ t, $!:ffi®~mAEtff 

t~ ~ AEJ'f~ 312 c'~ Jt~ tl,Q ~J-Ji"t ~i,* :a:,7e f;:, $: I!~ 100 {~ t~ tf ·~g ffl ~11 %{ t;T Qo "*-tc. 

oor~• %~1it4-ct:t, $: imuru1~t~J.E'ft!f¥!Ht %$404fj:$:Jm®~t~~'~H'~~~ % 1.., 

, $.Effiillii.~lf~40 3i>~, $Jffii1!'ii~:J:~Y:t·l1rffl~tf~B410c'~tf~tl,0%J"fit~{,%~ 

7C tc$ 1m iffii. ~w ~~ ~Qo 

(0136] iffiif:i1°'f%1~~uf.3c!:: Iii.~%~uf.4~;:j"-:HtQ$lffl.1J7:::f'!)~;'E'.$3 1 l, 403ti, 7 
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v-AW:f;:~7v-AO);b7::i'!J=i=%7'.PG, $:J:Rfi=iJ~ft;b7'":::t~.ffi:%~~'.iET6a * 
~ :Jim-Wu-z:~-j:~7v-AiJ~ffi l jJ7::i'!)-C6'):rU'i, $:J:!~P:iJ'fj5f,tjJ7d!JcL,tffi l ~f&XE 

L,, ~7v-AiJ~ffi2 jJ7::f!)'"(:"6').tUi, ~J'liHiJtmfct;;b7:::f!J c L, tffi l cffi2~~;El., 

, lJl7v- AtJ~ffi 3n7'"=t!Jc-~:t1Ai, $JKfi=iJtIBtctn7'"::i'!J c:G -cffi1cffi2cffi3~~ 

~T6c 

[0137] f,t;fS , *~:Mf!:ff%:ff--t-~JE''1:f';):ft< , f!tl~Ji, ~l;b7:::l!J f,13'H;:01,, "-Cf-1, m7v 

-A(!) J,!ili T Q7J7:::f'!J ~~ ,~ i:iJ"~f,tjJ7:::f'!} i::_~j:ft V "J::? ~;: L. -Ct~ V \0 

[01 38] i001~f{f%ff:J&fi':3~;::f3}t6~,~ I@~f~JE'!'wffl~~$ 312f-;i, 7v- A~~;:ttr,t1t 

~t~;:01,, "-C.JJ~ l '*fd-;iJ5r~2(7)v "'Tn7'.1:.~jJH,R.T6o ::_(!)a~, v "TnO)J5f~~fflv \ 

fcO)iJ=-t't~JET 0·twffla-f-0=%1t-t-6 0 imJ~~ %~fi:4 ~;::to ~t 6~ Jffi imJ~ffiJEflffl 

~JE:S:~41 Ot;t, 7v-A~~;:)(tj·r,tft~t~;:0t, "-C:1.Jr~ 1 *k.tl:1.J¥~2(!)v \Tha-~:J:R 

L.k(7)7'.p~~T't°i!r~~~%L. t, ci:>G7'.Pa-~:J:RT6o 

[01 39] ::.O)Mr,'Gf,.l"tt~~JET6(f)t'j:7v-Am-Cf:;tf,t<, 7-7-17-'ffl:~;:~ qi'L. tt Bl v \o °* 

tc., jyf~l °*fcf;tjy$2,::~1.RGT, ~tRR°Jtmt~ jy$~-=y bb~~N'.JEG-C:to~, -=tnG 

(f)v \f;ti,:b:.:a;-~:Jf : t"6J::5 t::.L. -ct Bl v \o ]! t:., ~tR Pftmt.t:75l~~-=f of>~JET6C7)-C 

i-;ttct<, MJ;t~{,~-'tcJ)tcJ)~14%1tL. -ct~ v "o MJ;t~Mt%~14%1tT6~-@;-~;:i-;t, ~ 

;b7'"::i'1) ~;:~ T0 7 v-A ~;:M-t"0~ ~ Ilffi~F~f'.E't°it~Cl),M,r,t ~f*~ff--t"·r;-ffl~~ff% 

1tT0c ::_0)~7v -A~f~AET0'~1lfflc L. t7v-A*%~fi!u;ff !::.t-!J t? ~ t-C:to~ 

, .:tn~5¥1JmL. tt~t,\o fftl ;;t~-i, m 1;1J7::i''!H::.~T07v- A;ffi:%1c7v-A:ffi: 

%50)IlffiiHl¥RtJ~~f!fii®1t:~-=i:-v ~;:Wffffi6n t tr \6~i!i- f::~-;t, 7v-A:ffi:%5~::ML, 

-C~!miEf~ffiJEt;f~ 1~, 7v-A.%1,:.xtL. t$:Jffloo:i1~f~JE·l'Wffl2~Mr,'~#~t 

-Ct 1~:1,, \ C 

[0140] *~~0)9}J~~:Pi~-t-0tc."?:lJ,;:, V0!~:1JrE~*3e~O)jy~~;:_J:0iiJ~1"-0=%1~/:fl 

%0)~~~1i'0t.:.o J.1s::3e~~fflv"k:1.Jt:t-Cf:t, J:.~O)~;/illiO)~~-Cfilt.fY1L,t.:.J::5~:. 

3v-1-\7c'fflfJt6:h6~lmi1IDf~.i-t9~~m.:t, ~Iffl@~~-tV~ffi l v -1-\7t-x27v-A 

~, m 2 v ,{ -\7 f':t 2 7 v - A ~, ffi 3 v ,{ -\7 t:;t 3 7v- A 5J-0) filii f~.i-t !J-Cf~ }ft L. fee ::_ 

0);;$:3e~ ~;:J::61Jr~~fflt, \fdilii~f-0=%11::;/~ %.JJtE:.r, 01~, LayerMulcv"?o 

[0141] vt*:1.J~c:L, -C, v,{-\""fa i::.~!ffi iil1~.i-t !Jt'~:F!!itf~;:_, -}Eriai 11~.::'c~:.~JffiiiID 
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~;{-=E-!) ~clfffil,f;:iiffi~~. 17v-A0-t~lt~L, t {m:a:-~~TQhf~=a:-mv \f;:o :_(!) 

vB!~Jry~:a;-, ~:f&, LayerOff ct, \?o 

[0142] ,W1J;:tfi, :15~Layer0fft' f';;J: , ~Hc::Jot, \t7v-A:ffi:%(5) (!)7v-At';;l:7v-A 

ffi:% (1) (!)@{~=a:-$Jffl L,, 7v- Affi:% (3) (!)7v- Af';;l:7v- Affi:% ( 1) c7v- A 

ffi:% (5) O)@if~=a:-$JfflL-, 7 v - A.ffl:% (2) 0)7v- Af';;l:7 v-A.ffi:% ( 1) c7v- A 

-&=% (5) c7v- A-&=% (3) O)@i{~-a:$JfflL-, 7v- A-&=%(4) f;;t7v- A-&=% (1) c 
7v-l-":ffi:% (5) c7v-l-":ffi:% (3) c7v-l-":ffi:% (2) O)Uffi{~a-$lm-t'Qo 

[0143] :_(!)J:5~Cl, t7v-A.ffi:%(2) (!)7v-Aii:--G7v-A.ffi:% (5) 0)7v-A*'t'a-

::r4%1tL,t;::f&, $f#f jjfil~;{-=E-!J ~C~ffl~:h, tv 'Q71/- A.ffi:% (2) ii:•G7v-A;ffi:% ( 

4) *t'O)@i~a-~~l, t7v- A:ffi:% (5) O)@j~O)lj.~ffll., ti:><o 

[0144] ~lt't, 7v-A:ffi:% (9) 0)7v-Af';;l:7v-A:ffi:%(5) O)Ufil~a'$~L,, 71/-A 

:ffi:% (7) (!)7v-A~';;l:7v-A.ffi:% (5) c7v-A:ffi:%(9) O)OOJ{~:a:-$JmL-, 7v-A 

:ffi:% (6) 0)7v-At-;t7v-A-ffi:% (5) c7v-A:ffi:%(9) c7v-A:ffl:% (7) O)jmjf~ 

~~I!~L-, 7v-Affi:% (8) (!)7v-At';;l:7v-Affi:%(5) c7v-Affi:% (9) c7v 

-A:ffi:% (7) c7v-A;ffi:% (6) O)lffii{~a-~lffiTQo 

[0145] :.,O)J:5~cl, t7v-A:ffi:% (6) 0)7v-Aii:--G7v-A;ffi:% (9) (!)7v-A*c-=a:-

~4%1tL-td&, ~Jffi@i~;{-=E-!J fC~f/(~:h, tt, 'Q71/-A:ffi:% (6) 0)7v-AiPG7v 

-A:ffl:% (8) 0)7v-A*t'O)jmj{~~gMlL-t7v-Affi:%(9) O)jmj{~O)lj.~ffil, t 

:Jo<o 

[0146] ~ J:.O)J::")~C47v-A~~;:~jffir@~;{-=E-.!J O)jmj{~~. 17v-A0-~L, l-t"(J){fil~ 

m~TQo f~L,t;:7v-A~m~-tQ~)fflOOJ~m,'.Q:·rw¥~~l~C!)-t:;;I--T{>o ::_O)jry~ 

,cJ::-::,t"b, :£:v-1'-\7~~ %-t"o:15i~O){-tf!,c, ffi l v,1'-yO)lj.~%-t"o, "*fd:tffil v 

-4"1" cffi2v,1-yO)lj.1Jl %-tQ.=.ci.J~AJ~l§t-a;;,oo 

[0147] :15¥~LayerMulc:15¥~Layeroff~ J:l:J t, 't, UID{~-t}-,1';;:(;b~.ffi352~288Uffi*t'l 77 

v-A-em:JJx~:no@1~Aa-3v-1'-Y i:.0-~L-t::7"B=%ftL-tc~~cr>, 7v-A"&>tc..'IJ(!) 

t'T-%:1: (l:::'':;; J-.~) a-~ 1mc;f-i"" o =fjljj]ffi~O){/p]Jjtj,y~c=fmijf)t.2=120)1°:'f- %{tfCf-L 2 

64~@.::7"4%1t:15~~c1*ffl ~n tit \97'~~ ffl v \ f;:o 

[0148] ii-=f-1t7'7-1vi:tfi!I1:zEL., t~.~:a;-fi,:,t:td'?, ~ 71/-A~c:tov \t:15i~LayerMul 
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c:J5~LayerOffc:-ernJ:f[AJl::,{f-Ccb6o ::.O)J::H::.7v-A*% (6) *-Ctifilii*i:ti~ 

ff~G:1"4 %iic:f.t6iJ~, -t.htf-~0)%-~ffi: § <7>7v-Af;::t31., \tjjr~LayerMulO) 

jj°iJ~ jjf~LayerOff J:: "J{/{4%-£f±iJ~j>f,t \., \0 

[0149] ::.ni:t, *~:ffi: § 0)7v- A,iffi 1 v-1'17 c:ffi2v-1'17 t;:JJ, L---c:to IJ, $ !ffl@f~c: L---c 
f lJffi -C'e-'67 v - A~7J~:75i'~LayerMul0).75iJ~~v \::.c:t;:.@~T6o Tft:bs, 7.js:5e 

~ ~::J::nti, v -1-viif ~::$ M.lifil~;){-=c-!.J:a:1f:!J!T0::.c:~::J:: IJ, ~ v-1-\70)tLf%1tt.il$ 

~ 1PJJ:.-t'0::.:!::::o::;;;:r-~h60 

[01 50] J;i_J::m1¥J L-t::;;$:5el¥J0)~~(7)~fl&-Cfi, 17v-AO)$JffliOOf~iJ::.GTffl1J@~:a:ft 

nx:L-tc ;o::; , ~~0)$J:K=Urnlf~iP~Tffl1Jffi~~ft.Bx:L-ttiJ::v \ o ::_O)~,g-~;::Ji, @~1"4% 

1t~ ii': 1 -c i'i, $ !ffl@ ~ -sDw~1n 1 o tJ::;i!l ~ 0) $ !ffl ®i ~ :a:~~ L-, -=r m1J imi f~ 11= mt i rn 
03t'i, ~~0)$JfflUfil-®iJ:.GT~1J@~:a:ftffltT00 ~de, $~~Ufil'®}~JE·trr¥1a:7"4%1t 

~ 105t'i, 1i~O)$I!~@f~r~JEttf¥~:a:-f-f%ft T00 

[01 51] Uffif~qji %~-/~:2-ci'i, $ Jffi Iifilf~-gJJff:g:~208iJ:;~~0)$ ~100~ :a:-~~ L-, T1JtlJUffi~ 

fFffltM5 202fj::, 1'J°i~O)$~~jjffi~i):.G.:r:,m1JI@~:a:-fp1*T60 *t:., $~~ilffif~r~JE·iwffl 

qji %MS 20 3 ft, ¥i1 ~ 0) $ fra 100 ft. ffi IE t~ f~ :a:-ffi: %T 0 0 

[0152J fl~O)$!ffliiI~tP~-=rm11@tt:a:-11=fflt-r-0~;:~:t. $!ffliffii1~r1:1i-c%J"1~-r0ThID*1rr i;: 

0) 1ffii ~ ·trli¥1l ~ IjZjfg L---ctiJ:: 1t \ 0 * t=. , I!Zt(s)-t-6 c: ~ ~;: 11! Ji-1'"J ~t ~1-r 0 --Cb J:: v \0 ~ Ji-f,J 

~tf'i, -lfrJ xJ:f~<7>@f~l~c:''~.7f.{-1(t;o::1h~<fct0J::5 ~;:, ~7v-AiJ::.GO)a~ FJJ Fi!J ~ 

7.l"'G~teL-tbJ::v \o *f::fi~;J'-a-tH::1'4%11::: L-tt>J::v\, 

[01 53J *-t=., * ~ 1m10)ffffmcL---c, ~jJ7::::f!H;:M-t-0$lffi@~_j-=c-!J0)1f1J1? ~ --cti::~ ;EO) 

~ir~lm~L-t::.il\ 7.Js:~~fi, ~Jfflf=E-Vo)i 1J~ ~ tiJ~~jEO)ffi,g-~;:~R~'t>o)-Cfif.t 

<, iascp<7>7v-A-C;){-=E-!J O)~W? ~ ta-~*. --CtiJ::v \o fjiJx.tfffi47 v - A~l4%{~ 

/qj[ %L-tdj~::. ffi l }J7::i'!J Jf.l O),j.:=f-!) (Cl ) ~37v -A5tf::L,, ffi3jJ7::i'!J }:j:JO);){ 

.::f-!} ( C3) a-27v-A0~:. L, t<bJ:: V \ 0 jJ7::i'!) 0) ;){.:=f-!} ii:a:-~<-r-0::.c~;:J:: "J' ,f:{l)jJ 

7:::t!J <7>1~%1tt.iJ$~rPJ J:T 0::.c::0)-C'e-' ~ o 

[01 54] '*.t::., *~:Jim0)%~cL---c, 7v- Aa-WJMW9,;:}J7::f!J f.:.t1JIJ ~ t6ffrJ:a:-IDGFv=J L-t::. 

ii~, ;;$:~f!A t'±, 7v-A:a;-,laJjJ}J W9i;:}J7::i'!J ~;:J1J~ ~ t6~,g-i;:~j6b<7>-Ct'±f.tv'o 

~tlx.fi~l H::~-t-J::?i;:, ffi47v-A:a:f-f%1tT6'°*--Ct'iffi3}J7:::t!J'"*--C~JEL, t 
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:to~, -:.tnf,/,~0)7v-.b.:a:1*f %1t-t 0~f:::.ffi2.:fJ-r::fV*--C14%{t L,, ffi3.:fJ-r:::f!J 

f:H~%11:::L-IJ:v \J::5 ~:::. L. --ct:iJ::v \o ::_O)ffi!S'l::.f-;,t, ;tr-r:::::f!J.r,.,,0)$; .E!¥-i00{~.l-=c-1) O)t1J1? 
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ki1;.i of mgion.al p11:,u1crfon available}: ARH>i:) (BW. on, 
GM, KE, IS, 'MW. MZ, NA, SD, SL, SZ, TZ, ua. ZM', 
7..W), Eum:,fan (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM}. 
Europe3n (AT, BE, BG. CH, CY, CZ, DE. DK, EE, ES, Fl, 
FR, GB. GR. HU, IB, JS, {T, !:f, LU. MC. NL. PL, PT, RO. 
SE, SI, SK, TR), OAPI (Bf: BJ, C'!<~ CG, C!, CM, GA, GN, 
GQ, GW, ML, MR, NE . .SN, TD, TG). 

PubU$h(!'d: 
with imenwlional .Ie..irdi rep,vt 
before the expira1ion of the time limit fos- mMruiing rh,, 
daiYr1~ mu! iO be rep,tbli.rhed in the 1:ve.m ,;f a :,,cipl uf 
,?>Y:endmet!fs 

l'i.>r iwo-le.uer ,:odes and mher ahbrevicv.ion.<., r,:.fer to :he. "Guid
mst:e Nute~ m: Cvdes amlAbbrn~·iatiori..r" <4/J!)N1f'iti5 tU 11.,;,· &.-gin· 
uing ,f1mch reguf,~r is~·ue nft!,,, f>(.7Gt1ze.m•. 

,.,•••••••••••••-.••=-------------• .. Y•V > UH .. 

(54} Title: ~TRPAM oEr-,"F.RATION APPA!UTtJS, STREAM (H1NTIRATl0'~ .vr1-rn-rrn). CODfNG APPA'RATFS. (Y)I)}N(f 
METHOD, RECORDrNG MF.DrUM AND PR{XiRAM THERE.OP 

Inputted 
picture V!n 

/ 
1004 Coded dat,1 pie 

Coded dat~ Vol.it· 

.(.·~-.:..' 

~ (57} Ab;;trncl: A ,!ream g,~neri,timi appru-a1us of the pre:;,.mt invention is a ,trearn ~er:c.ratkm apparaius which genermes a stream 
<.::> including .ended pictures and a roirunru1d for managing a l>uffer whlch holds a decoded picture, !he rnmm;md being add~d ,o one 
Q ,lf !he i:.-.:ided pictures as a refor,cncc pkturc. '!! i.,,dudes ,l judiing unit which judges whether <Jr not the ended piclllre to which the 
N command is add·~d is skipped at the time ~f irick-pl3y. an adding unil wllich actds, ill the case where ,he cod~l piciu..ro is judged to be 
O skipped, rep,~lition infomrn!it.>11 indicati11g the s.amc c,"Jntcnls ill\ the comm.and 1,., anot.'icr coded pic!l.lre ;hat folltJws, in d,'!<~otling order, 
~ . the coded pir.turc judged W be skipped and that is r.<>! skipp,xl at the. time of the trick-play. and a genernting uni, which gcr:crntes the 
~ stream inc!udirig the mdcd pictures, £he command and the repetition information. 
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DESCRIPTION 

STREAM GENERATION APPARATUS, STREAM GENERATION METHOD, 

CODING APPARATUS, CODING METHOD, RECORDING MEDIUM AND 

PROGRAM THEREOF 

Tecl'.lnical Field 

The present invention relates to a stream generation 

apparatus which generates a stream induding coded pictures, a 

stream generatron method, a picture coding apparatus, a picture 

10 coding method, a recording medium and a program thereof. 

Background Art 

In the age of multimedia which integrally handles audio, video 

and other pixel values, existing information media, specifically, 

.15 newspaper, magazlne1 televfsion, radio, telephone and the like 

through which information fs conveyed to people, have recently 

come to be induded in the scope of multfmed!a. Generally, 

multlmedra refers to something that is represented by associatf ng 

not only characters, but also graphics, sound, and especially images 

20 and the liker together, but in order to include the aforementioned 

existing information media in the scope of multlmediq, It becomes a 

prerequisite to represent such information 1n a digital form. 

However, If the amount of information carried by each of the 

mentioned information media is estimated as the amount of dfgital 

25 informatfon, while the amount of information for 1 character in the 

case of text Is 1 to 2 bytes, the amount of information required for 

sound ls 64Kbits per second (telephone quaflty), and 100Mblts or 

over per second becomes necessary for moving pictures (current 

television receiving quality), It is not realistic for the information 

30 media to handle such an enormous amount of information as it is in 

digital form. For example, although video phones are already in 

the actual use via Integrated Services Digital Network (ISDN) which 
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offers a transmission speed of 64Kbit/s to 1.5Mbit/s, it is impossible 

to transmit images on televisions and images taken by cameras 

directly throu_gh ISDN. 

Accordingly, Information compression techniques have 

5 become required, and for example, in the case of the video phone, 

the ri.261 and H.263 standards for moving picture compression 

technology, internationally standardtzed by the International 

Telecommunlcatfon Unfon ~ Telecommunication Standardtzation 

Sector (ITU-T}, are being employed. Moreover, with MPEG-1 

10 standard information compression techniques, lt has also become 

possible to store video information onto general music compact 

discs (CD} together with audio information. 

Here, Movlng Picture Experts Group (MPEG) is an 

International standard for moving picture slgnal compression 

15 standardized by International Organization for Standardizatron and 

lnternattonal Electrotechnic:a{ Commission (ISO/IEC). The MPEG-1 

is a standard for compressing moving picture slgnals up to 1.5Mbps, 

In other words, compressing television signals up to approximately a 

hundredth part. Moreover1 since target picture quality within the 

20 scope of the MPEG-1 standard is limited to a medium degree of 

quality which can be realized by a transmission speed of primarity 

about 1.SMbps, the use of MPEG-2, which was standardized to 

satisfy demands for further improved picture quafity, realizes 

television broadcasting quality with moving pJcture signals 

25 compressed to 2 to 15Mbps. Furthermore, currently, MPEG-4, 

which has exceeded MPEG-1 and MPEG-2 compression ratios, and 

also enables coding, decoding and operating on a per-object base, 

and realizes the new functions required for the multimedia age, has 

been standardized by the work group (ISO/IEC JTC1/SC29/WG11) 

so that has promoted the standardization of MPEG-1 and MPEG-2. The 

MPEG-4 was initially aimed at standardizing a low bit rate coding 

method. Hov,ever, currently, this has been expanded to the 
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standardization of a more versatile coding method further Including 

high bit rate coding for interlaced pictures. After that, MPEG-4 

Advanced Video Coding (AVC) is standardized as a next generation 

picture coding method with higher compressfon ratio by a 

5 cooperation of ISO/IEC and ITU-T. It is prospected to be used for 

next . generation optical disc related devices or for a broadcast 

directed to cell phone terminals. 

Generally, in coding of a moving picture, the amount of 

rnformatton fs compressed by reducing redundancy 1n temporal and 

10 spatial directions. Accordingly, in an fnter-pkture prediction 

coding which aims at reducing the temporaf redundancy, a motion 

estimation and a generation of a predictive picture are performed on 

a block-by-block basis by referring to a preceding or foflowing 

picture, and a difference value between the obtained predictive 

15 picture and a picture to be coded is coded. Here, a picture indicates 

a screen: it Indicates a frame in a progressive picture; and it 

Indicates a frame or a ffetd In an Interlaced prcture. . Here, the 

interlaced picture is a picture whose frame is made up of two fie!ds 

which differ temporally each other. In a coding and decoding of the 

20 interlaced picture, it is allowed to process one_ frame as a frame, to 

process It as two fields, or to process it as a frame sti;ucture or as a 

field structure on a block-by-block basis in the frame. 

An I picture Is a picture that is intra coded without referring to 

a reference picture. Also, a P picture is a picture that fs 

25 Inter-picture prediction coded by only referrrng to one picture. 

Further, a B picture is a picture that can be inter-pfcture prediction 

coded by referring to two pictures at the same time. The B picture 

can refer to two pictures as a pair of any pictures whfch are 

displayed before or after the B picture. A reference picture can be 

so specified for each block which is a basfc unit for coding and decoding. 

The reference picture which is precedentfy described tn a coded bit 

stream is distinguished as a first reference picture with the 
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reference picture which is subsequently described as a second 

reference picture. Note that, as a condition for coding and 

decoding these pictures, it is necessary that a picture to be referred 

has already been coded and decoded. 

5 FIG. 1 is a drawing showing a structure of a stream of the 

conventional MPEG-2. As shown in FIG. 1, the stream of the 

MPEG-2· has a hierarchical structure as described in the following. 

The stream is made up of more than <?ne Groups of Pictures (GOP), 

and an editing and random accessing of a moving picture are 

10 allowed by usfng the stream as a basic unft for coding. Each GOP is 

made up of more than one picture. Each plcture is one of an I 

picture, a P picture or a B picture. Each stream, GOP and picture is 

further made up of synchronous code (sync) which indicates a 

breakpotnt of each unit and a header which Is common data in the 

.15 unit. 

FIG. 2A and FIG. 28 are drawings showing an example of a 

predictive structure among pictures used In MPEG-2. In the 

drawings, pictures shown as d!agonaHy shaded area are pictures to 

be referred by other pictures. As shown in FIG. 2A, ln MPEG-2, P 
20 picture (P0 1 P6, P9, P12, P15) can be prediction coded by referring to 

an I picture or P picture that is dfspfayed immediate~y before said P 

p icture~ Further, B picture (B1, B2, 84, B5, B7, B8, B10, B11, B13, 

B14, B16, Bl 7, B19,. 820) can be prediction coded by referring to an 

I picture or P picture that ls dJsp!ayed prior to and follow!ng to safd 

25 B picture Furthermore, arranging order in a stream has been 

determined as follows: the I pictures and P pictures are arranged in 

displaying order; and each of the B pictures is arranged immediately 

after an I p icture or P picture that rs dlsplayed immediately after said 

B picture. As a GOP structure, for example, as shown in FIG. 2B, 

ao pictures from I3 to B14 can be included in one GOP. 

FIG. 3 is a drawing showing a structure of a stream of MPEG-4 

AVC. In MPEG-4 AVC, there ts no concept equivalent to the GOP. 
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Therefore, ln the case where an arrangement method of parameter 

sets that are described later and predictive structure of pictures are 

not constrained, it is necessary to search a picture whose plcture 

data Is sequentially analyzed and can be decoded when randomly 

5 accessed. However, by separating data into special pjcture units by 

whicp each picture is decoded without depending on oth~r pictures, 

It is possible to construct a unit which can be randomly accessed and 

is equivalent to the GOP. Such separated units are called random 

access units (RAU) and a stream which fs made up of RAUs is called 

10 a stream having a random access structure. 

Here, It is expla!ned about the access unit (hereafter referred 

to as AU) whfch is a basic unit for dealing with a stream. An AU is 

a unit used for storing coded data in one picture, including 

parameter sets and slice data. The parameter sets are divided Jnto 

15 a picture parameter set (PPS) whfch is data corresponding to a 

header of each picture and a sequence parameter set (SPS) which is 

corresponding to a header of a unit of GOP in MPEG-2 and more. 

The SPS indudes a maximum number of pictures available for 

reference, picture size and the like. The PPS includes a variable 

20 length coding method 1 an fnftlal value of quantization step, and a 

number of reference pictures. An identifier indicatin,g which one of 

the pp5· and SPS is referred is attached to each plcture. 

For the I pictures of MPEG-4 AVC, there are two types of the 

I pictures: an Instantaneous Decoder Refresh {IDR) picture( and an 

25 I picture which is not the IDR picture. The IDR picture is an I 

picture which can be decoded without referring to a picture 

preceding to the IDR picture in decoding order, that is, whose 

condition necessary for decoding ls reset, and is equivalent to a 

leading I picture of a dosed GOP of MPEG-2. For the I picture whlch 

30 ls not the IDR picture1 a picture which follows sald I picture in 

decoding order may refer to a picture which is preceding to said I 

picture In decoding order. Here, the IDR picture and I picture 
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indicate pictures made up of only I slices, The P picture indicates a 

picture made up of P slices or I sHces. The B picture indicates a 

picture made .up of B s·lices, P slices or I slices, Note that the slices 

of the IDR picture and the slices of the non-IDR picture are stored in 

5 different types of NAL units . 

. The AU of MPEG-4 AVC can include, in addition to data 

necessary for decoding a picture, supplemental information called 

Supplemental Enhancement Informatlon (SEI} which is unnecessary 

for decoding a picture, boundary information of AU and the like. 

10 The data such as parameter set, slice data and SEI are an stored in 

a Network Abstraction Layer (NAL) unit {NALU). The NAL unit is 

made up of a header and a payload, and the header includes a field 

whfch indicates a type of data stored In the payload (hereafter 

referred to as NAL unit type). The value of the NAL unit type is 

-15 defined for each type of data such as a slice and SEI. By referring 

to the NAL unit type, the type of data stored In the NAL unit can be 

specified. The NAL unit of SEI can store one or more SEI messages. 

The SEI message ls also made up of a header and a payload and a 

type of Information stored in the payload is Identified by a type of 

20 SEI message indicated in the header. 

FIG.4 is a drawing showing an example of a predictive 

structure of the MPEG-4 AVC. In MPEG-4 AVC, an AU of P picture 

can refer to an AU of B picture. As shown in FIG. 4, the AU of P 

picture (P7) can refer to the AU of B picture (B2). Herein, in order 

25 to perform high-speed playbac!< by displaying onty the AUs of I 

pfctures and P pictures, IO, B2, P4 and P7 have to be decoded. Thus, 

when trick-play such as jump-in playback, variable-speed piayback 

or reverse playback is performed, the AUs necessary to be decoded 

cannot be determined in advance so that all AUs need to be decoded 

30 in the end. However, by storing 1 fn a stream, supplemental 

Information indicating AUs necessary to be decoded for the 

trick-play, the AUs to be decoded by referring to the suppiementa! 
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Information can be determlned. Such supplemental information ts 

caHed trick-pfay information. Further, If a constrain is previously 

set in a predictive structure such as that the AUs of P pictures do not 

refer to an AU of B picture, only the AUs of the I pictures and P 

.5 pictures can be decoded and displayed. Furthermorer for the AUs 

of I pictures and P pictures, the AUs of I pictures and P pictures can 

be sequentially decoded and displayed if the decoding order ts same 

as the displaying order. 

FIG. 5 is a block diagram showing a structure o.f a 

10 conventionat mu!tip!exer. 

A multiplexer 17 Is a multiplexer which receives a video data, 

codes the inputted video data lnto streams of MPEG-4 AVC, 

generates database information about the coded data, multiplexes 

and records the coded data and the database informatfon. It 

15 indudes a stream attribute determination unit 11 1 a coding unft 12, 

a database information generation unrt 13 having a general 

database information generation unit 14, a multiplexing unit 15 and 

a recording unit 16. 

The stream attribute determination unit 11 determines a 

.zo cod ing parameter for coding the MPEG-4 AVC and a constrained 

matter relating to a trick-play{ and outputs them to the coding unit 

12 as attribute information TYPE. Here, the constrained matter 

relating to the 'trick-play includes information about whether or not 

to apply a constraint for constructing a random access unft to a 

25 stream of the MPEG-4 AVC, whether or not to include information 

indicating an AU to be decoded when variable speed playback or 

reverse playback is performed, or whether or not to give a constrain 

011 a predictive structure among AUs . The codfng unit 12{ based on 

the attribute Information TYPE, codes the Inputted video data into a 

30 stream of the MPEG-4 AVC1 and outputs the access information fn 

the stream to a general database information generation unft 14 

whHe outputting the coded data to the multiplexing unlt 15. Mere, 
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the access information indicates fnformat!on on an access basis 

which i.s a basic unit for accessing to a stream 1 tnduding a start 

address, size, dlspiayed time and the like of a leading AU in the 

access basis. The stream attribute determination unit 11 further 

.6 outputs information necessary for generating databa~e information 

such .as a compression method and a resolution as general database 

information to the general database information generation unit 14. 

The database information generation unit 13 generates database 

information, and is made up solely of the general database 

10 information generation unit 14. The general database information 

generation unit 14 generates, with the access information and the 

general database information, a table data to be referred when 

accessing to a stream and a table data in which attrf bute information 

such as a compression method are stored, and outputs the 

,15 generated table data to the multiplexing unit 15 as database 

information INFO. The multiple~ing unit 15 generates multiplexed 

data by multiplexing the coded data and the database information 

INFO, and outputs the multiplexed data to the recording unft 16. 

The recording unit 16 records the multiplexed data inputted from 

20 the multiplexing unit 15 into an optfcal disc, a hard disc or a 

recording medium such as a memory. , 

FIG. 6 is a block diagram showing a structure of a 

conventional demultiplexer. 

A demultiplexer 27 is a demultiplexer which, in accordance 

25 with an externally Inputted command which instructs to perform 

trick-play, separates, decodes and displays the AU data of MPEG-4 

AVC from the optical disc on which a stream of the MPEG-4 AVC is 

recorded together with the database information . It includes a 

database information analyzing unit 21, a decodrng /displaying AU 

30 determination unit 23, an AU separation unit 241 a decoding unit 25, 

and a displaying unit 26. 

The database information analyzing unit 21 is made up solely 
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of the general database information analyzing unit 22. A trick- play 

lnstru<:tion signal for instructing to perform trtck-p!ay such as 

variable speed playback, reverse playback or jump-in playback Is 

inputted to the general database informatfon anaiyz!ng unit 22 . 

5 When the trick- play instruction signal is inputted" the genera! 

data.base Information analyzing unit 22 anafyzes the inputted signal 

by obtaining access information ACS from the database information 

of the multfptexed data, obtains access destination fnformation 

induding address information of an access basls in which . an AU 

10 which ls to be decoded or displayed is induded and the llke, and 

notffles the AU separation unit 24. The AU separatfon unit 24 

analyzes AUs which rnake up an access basis, obtains the trick-play 

information TRK about an AU to be decoded and dfsptayed 1 and 

outputs the obtained information to the decoding/displaying AU 

.10 determination unit. The decodfng/displayJng AU determfnation unft 

determines an AU to be decoded and displayed based on a 

predetermined rule, and notifies the fdentmcation information of the 

AU to be decoded and the identification information of the AU to be 

displayed respectively to the AU separation unit 24 and the 

20 displaying unit 26. The AU separation unit 24 separates the data in 

the AU to be decoded based on the access destlnat!qn information, 

and outputs . the separated data to the decoding unit 25. The 

decoding unit ·25 decodes the inputted AU data, and outputs the 

decoded data to the display.I ng unit 25. Finally, the displaying unit 

25 26 selects an AU which ls indicated to be displayed in the display AU 

information, and displays the selected AU. (Refer to Japanese 

Laid~Open Patent Publication No. 2003~18549). 

Disclosure of Invention 

so In the decoding apparatus1 reference pictures or pictures 

which are waiting to be displayed are stored !n a buffer memory 

called Decoded Picture Buffer (DPB) after said pictures are decoded. 
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However, predictive.structure of a picture is flexfble In MPEG-4 AVC 

so that memory management in the DPB becomes complicated. 

Thus, there is a problem that tt rs difficult to perform trick-play such 

as fast forward. For example, ln the case where high-speed 

5 playback which only decodes and displays I pictures and P pictures 

is p~rformed, mernory management information may be stored ln a 

B picture to be skipped. If the memory management information 

indicates to hold a specific picture in a DPB without deleting it from 

the DPB, the information cannot be obtained, Therefore, the 

10 specific picture may be deleted from the DPB and the following I 

picture or P picture which refer to the specific picture may not be 

able to be decoded. 

FIG. 7A and FIG. 7B are diagrams showing memory 

management of the DPB. -As shown in FIG. 7A, picture data for a 

15 plurality of frames can be stored in the DPB. ln thfs exampfe, 

picture data for four frames can be stored. Also, In the DPB, two 

types of areas can be set: a long term ·memory; and a short term 

memory. The picture data sto,red In short term memories are 

bumped out sequentially from a picture of the earliest decoding 

20 order. On the other hand, the picture data stored in a long term 

memory is held in a DPS and can be referred by other pictures until 

it is set so as not to be referred by other pictures, by a memory . . 

management command called a Memory Management Control 

Operation (MMCO). For example, a long term memory is used when 

25 it is necessary to store the I picture for a longer term, such as when 

a leading l picture in the random access basis ls referred by 

fol!owlng pictures in decoding order. Note that the pictures stored 

in the short term memories also can be made non-referenced by the 

MMCO. For default, each picture ls stored ln a short term memory, 

30 Here, the memory management command can specify about how· 

many memories for how many frames are aHocated respectively for 

the long term memory and the short term memory. Not~ that the 
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memory management command can be issued · solely to the 

reference pictures. FIG. 7B shows an example where a memory for 

one frame is .ailocated for a long-term memory and memories for 

three frames are allocated for a short term memory out of frame 

5 memory for four frames. The aHocation of the long . term memory 

and the short term memory can be changed dynamically depending 

on the memory management command MMCO. 

FIG. 8 shows an example of a use of the memory management 

command. FIG. B(a) shows an arrangement of pictures in a random 

10 access basis. In the drawing, I, P, B and Br ·are respectively 

indicate an l picture, a P picture, an non-referenced 8 picture, and a 

reference B picture. The number attached to each picture Indicates 

a displaying order. Here, the non-referenced picture B indicates a B 

picture which Is not referred by other plctures, and the reference B 

.15 picture indicates a B picture re.ferred by other pictures, Afso, 

arrows f ndicate predictive structures. For example, P9 indicates 

that lt refers to PS and I1, B2 refers to I1 and Br3, and Br3 refers to 

I1 and PS. The P pictures only refer to the I pictures or the P 

pictures so that the reference B picture is not referred. FIG, 8(b) 

20 shows pictures show~ in FIG. 8(a}, arranged in decoding order. 

Here, in Br11, it is assumed that a memory management command 

for transferring I1 to a fong term _memory is stored in header 

information of' slices which constitute a picture. FIG. 8(c) to (h) 

shows pictures stored in a DPB when the DPB can store picture data 

20 for four frames. Here, Br refers to only an I picture or a P picture 

immediately before or after the Br In displaying order, and the Br is 

deleted from DPB according to the memory management command 

of an I picture or P picture which are two pictures after the Br in the 

displaying order. FIG. 8(c) shows pictures stored in the DPB after 

so Br:3 ls deleted at P9. In the DPB, I1, PS and P9 are all stored in the 

short term memory. After P13 is decoded, as shown in FIG. 8(d), 11, 

PS, P9 and P13 are stored In the DPB. Herein, DPB is fuH because 
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four pictures are stored. Follow!ng that, after the Brl 1 is decoded, 

the Br11 should be stored in the DPB. However, since the DPB is fuU, 

It is necessary to delete one of the pictures stored in the DPB. Here, 

origlnally the I1 which was decoded at the earfiest should be 

5 removed from the DPB. However, ft is shown that a long term 

mem.ory is assigned for the 11 so as to transfer the I1 to the long 

term memory (FIG. 8(e)). Accordingly, when Brll ls stored, as 

shown in FIG. 8(f), PS which is decoded at the earlfest is deleted 

from the pictures stored in the short term memories. Note that, the 

10 deletion of PS is also executed by the memoi~y management 

command so that the memory management command stored in the 

Br11 indudes a command which speciftcally Indicates to make the P5 

non*referenced, in other words, indicates that the PS can be deleted. 

FIG. 8(g) shows a state when Br 11 fs deleted and Pl 7 fs stored in 

.15 the DPB after P17 is decoded. Lastly, whlfe P21 refers to the I1, the 

I1 ls transferred to a long term memory when P21 Is decoded and 

avaHable for reference so that the 11 can be referred without any 

problems (FIG. 8{h)). 

Next, it Is explained about a problem of memory management 

20 when trick-p!ay such as fast forward and jump-in playback ls 

performed. Especially, a fast-forward playback by , decoding and 

playing ·back only I pictures and P pictures (IP playback) has been 

introduced for ·a general use. FIG. 9 shows memory management 

when the random access unit that is same as what is shown in FIGS. 

25 8, Is IP-played back. First, after decoding 11, PS and P9, the 11, PS 

and P9 are stored in short term memories of DPB as shown In FIG. 

9(c) . Next, after P13 is stored, four of the Il, PS, P9 and P13 are 

stored in the DPB so that the DPB becomes fuff herein (FIG. 9(d)). 

After that, originally, Br11 is set for a iong term memory for storing 

so Il depending on a memory management command and the I1 is 

transferred to a long term memory. However, the Brl 1 is skipped 

without being decoded so that I1 remains to be stored in the short 
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term memory. Accordingly1 when decoded Pl 7 is stored in DPB, the 

I1 ls ~eleted because it has the earliest decodfng order among 

pictures stored ln the short term memories (FIG. 9(e)). Therefore, 

there are four pictures of PS, P9, P13 and Pl 7 are stored in the DPB 

5 when P21 is decoded so that P21 cannot be decoded because there 

is no 11 (FIG. 9(f)). Thus, ln the case where a picture is decoded 

whHe skipping pictures when trick-play is performed, if a picture in 

which a memory management command is stored is skipped, it 

causes a problem of a breakdown of memory management so that 

10 following pictures cannot be decoded correctly. Therefore, the IP 

playback cannot be realized without de'coding all reference pictures 

and the amount of processing according to the IP playback has been 

increased. 

An object of the present invention is to provide a stream 

.15 generation apparatus, a stream generation method, a picture codfng 

apparatus, a ph:ture coding method 1 a recording medium and a 

program which, when trick-p.lay is performed, prevents a breakdown 

of trick-play due to the reason that there is no reference picture 

necessary for decodtng In a buffer, and realizes easl!y the trfck-play 

20 of a picture by skip playback. 

In order to achieve the above object, a stre~m generation 

apparatus according to the present Invention is the stream 

generation apparatus which generates a stream including coded 

pictures and a cornmand for managing a buffer which holds a 

25 decoded picture as a reference picture, the command being added to 

one of the ·coded pictures, safd apparatus comprising: a judging unit 

operable to judge that whether or not the coded picture to whlch the 

command is added is to be skipped at the time of trick-play; an 

adding unit operable to add, in the case where the coded picture is 

30 judged to be skipped, repetition information indicating the same 

contents as the command to another coded picture that follows, in 

decoding order, the coded picture judged to be skipped and that is 
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not skipped at the time of the trick-pfay; and a generating u nft 

opera~le to generate the stream induding the coded pictures, the 

command and the repetition lnformatfon. 

According to this structure, a breakdown of trfck-piay, which 

5 is caused by a reason that there is no reference plcture necessary 

for qecodtng Is f n a buffer, can be prevented. In other words, the 

trick-pfay can be easHy realized by skip playback of pictures. 

Here, the command may instruct to change an attribute of the 

reference picture stored In the buffer from a short term memory to 

10 a long term memory. 

According to this structure, the trick-play can be easily 

realized even fn the case where there are two types of short term 

and long term reference pictures or in the case where the 

relationship among pictures is compl!cated. 

15 Here; said judging unit may be operable to judge that a 

reference B picture is skipped at the time of trick-play, in the case 

where the coded picture to which the command ts added is the 

reference B picture that is to be referred to when another coded 

plcture is decoded. 

20 In addition, said adding unit may be further operable to add 

the repetition information to one of an· I picture and a. P picture that 

follows; in decodlng order, the reference B picture judged to be 

skipped. 

According to this structure, in the case where the B pictures 

26 are also used as reference pictures in addition to the I pictures and 

P plctures, necessary reference pictures can be stored in a buffer for 

sure even when only I pictures and P pictures are skip-played back. 

Here, said judging unit is operable to judge that a P picture rs 
skipped at the time of trick-pfay, in the case where the coded picture 

ao to which the command is added is the P picture that ls to be skipped 

when a specific P picture fs decoded, and the specific P picture can 

be decoded by selectively decoding a preceding I picture or P picture 
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in decoding order. 

In addition, sald adding unit may be operable to add the 

repetition information to the another picture that foHows, in 

decoding order, the P picture judged to be skipped anct that ts 

5 necessary for decoding the specific P picture. 

. According to this structure, in the case where a skf p playback 

using the access point P picture is performed, necessary reference 

pictures can be stored in a buffer for sure. 

Further, the same units are inciuded in the present invention 

10 of a stream generation method, a picture coding apparatus, a 

picture coding method, a recording medium and a program. 

Further Informati~n about Technical Backgro~nd to this 

Application 
.15 The disdosures of the followlng Japanese Patent Appfications 

20 

including specification, drawings and claims are incorporated herein 

by references on therr entirety: Japanese Patent Application No. 

2004~134211 filed on April 28, 2004 and Japanese Patent 

Applicatfon No. 2004-272517 fifed on September 17, 2004. 

8rief Description of Drawhtgs 

These and other objects, advantages and features of the 

invention will· become apparent from the foHowing description 

thereof taken in conjunction with the accompanying drawings that 

25 illustrate a specific embodiment of the invention. In the Drawings; 

FIG. 1 is a drawing showing a stream structure In a MPEG-2 

video, 

30 

FIG. 2A and FIG. 2B are drawings showing an example of a 

GOP structure in the MPEG-2 video. 

FIG. 3 is a drawfng showing a stream structure of a MPEG-4 

AVC. 

FIG . 4 ls a drawtng showing an example of a predictive 
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structure of the MPEG-4 AVC. 

FIG. 5 is a block dlagram showing a structure of a 

conventional .multiplexer which codes a stream of the MEPG-4 AVC 

and multfp!exes the coded stream. 

5 FIG, 6 is a block diagram showlng a structure of a 

10 

conventional demultiplexing apparatus whfch plays back 

muftiplexed data generated by the conventlonal multiplexer. 

FIG. 7A and FIG. 7B are drawings indicating memory 

management in a decoded picture/buffer ln the MPEG-4 AVC. 

FIG. 8 is a drawing showing an example when a use of a 

memory management command is necessary. 

FIG. 9 is a drawing showing memory management when I and 

P pictures in a random access unit that is shown ln FIG. 9 are played 

back. 

FIG. 10 is a bfock diagram showing a structure of a coding 

apparatus according to a first embodiment. 

FIG. 11 is a drawing showing a method of repeating a rnemory 

management command. 

FIG. 12A is a drawing showing pictures and a memory 

20 management command when AP»P pfcture is used In the 

25 

conventional technology. ~ 

FIG. 12B is a drawing showlng pictures and a memory 

management command when AP-P picture ls used according to the 

first embodiment. 

FIG. 13 is a ffowchart showing a coding method for realizing 

memory management without causing a breakdown when I and P 

pictures are played back. 

FIG. 14 is a flowchart showing a coding method for realizing 

memory management without causing a breakdown when AP~P 

30 picture is decoded. 

FIG. 15 is a block diagram showing a decoding apparatus 

which realizes a decoding method according to a sixth embodiment. 
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FIG. 16 is a flowchart showing a method of decoding a coded 

stream which ls guaranteed that memory management without 

causing a breakdown can be realized when I and P pictures are 

played back. 

FIG. 17 is a flov,Jchart showing a method of decoding a coded 

stret;1m which is guaranteed that memory n1anagement without 

causing a breakdown can be realized when an AP-P p icture is played 

back. 

FIG. 18 is a b lock diagram showing a structure of a first 

10 multipfexer according to a second embodiment. 

FIG. 19A and FIG. 19B are diagrams showing contents of 

playback support information. 

FIG. 20 is a drawing showing a method for specifying a NAL 

unit in which the playback support information rs stored . 

. 15 FIG. 21 fs a flowchart showing an operation of the first 

multiplexer. 

FIG. 22 is a bfock diagram showing a structure of a second 

muttiptexer according to a third embodiment. 

FIG. 23 is a block diagram showing a demultiplexer according 

20 to a fourth embodiment. 

FIG. 24 is a flowchart showing a first operation of the 

demultrplexer. 

FIG. 25 · is a flowchart showing a second operation of the 

demultiplexer. 

25 FIG. 26 is a diagram showing d~ta hierarchy of HD-DVD 

according to a fifth embodiment. 

FIG. 27 is a diagram showing a structure of logical space on 

the HD-DVD. 

FIG. 28 fs a diagram showing structure of a VOB information 

FIG. 29 is explanatory drawing of a time map. 

FIG. 30 ls a diagram showing a play Hst file. 
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FIG. 31 is a diagram showing a structure of a program fiie 

corresrondlng to the play list. 

FIG. 32 is a diagram showing a structure of a BD disc total 

database tnformatfon file. 

, 5 FIG. 33 is a diagram showing a structure of a fHe for recording 

gfobal event handler. 

FIG. 34 is a schemat1c block diagram showing the HD-DVD 

player according to the sixth embodiment. 

FIG. 35A, FIG. 35B and FIG. 35C show recording media in 

10 which a program for reaHzing a picture coding method and a picture 

decoding method of the present Invention. 

Best Mode for Carrying O~t th.e Inventi~n 

Hereafter, it is explained about embodiments of the present 

.15 invention with references to drawings. 

(First Embodiment) 

In this embodiment, it ls explained about a coding apparatus 

and a decoding apparatus which can obtain a command necessary 

for managing memories In a DPS only from pictures necessary for 

20 skip playback when trick-play is performed. 

The coding apparatus generates a stream including a memory 

management command and coded pictures. When the stream ts 

generated, the coding apparatus judges whether or not a coded 

picture to which a memory management command Is added is 

25 skipped when trick-play is performed, in the case where lt is judged 

as a coded picture to be skipped, repetition information indicating 

the same contents as the command !s added to a coded picture 

which 1s not skipped and is decoded after the coded picture to be 

skipped, when trick-play is performed. 

30 fIG. 10 is a block diagram showing a structure of a coding 

apparatus 1000 in the present embodiment. The coding apparatus 

1000 includes a picture type determination unit 1001, a repetition 
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Judgement unit 1002, a repetition Jnformatlon generation unit 1003, 

a picture coding unit 1004, and a coded data output unit 1005. The 

picture type determination unit 1001 determines a picture type of a 

pfcture to be coded and fnputs the determfned picture type Pt to the 

5 repetition judgement unit 1002 and_ the picture codi.ng unit 1004. 

The . picture coding unit 1004 codes . an fnputted picture Vin 

depending on the picture type Pt, inputs the coded data pie to the 

coded data output unit 1005, and inputs memory management 

information mmco to the repetition judgement unrt 1002. If the 

10 memory management fnformation mmco is not issued for the coded 

pfcture, that is Indicated in the memory management information 

mmco. The repetition judgement unit 1002 judges whether or not 

to repeat a memory management command based on the memory 

management information mmco and the picture type Pt, and inputs 

15 a result of the judgment to the repetition information generation 

unft 1003 as a repetition command Re. The repetition Information 

generation unft 1003 genefates a DRPMR SEI when the repetition 

command Re instructs to repeat the memory management command, 

and inputs the SEI data sei to the coded data output unit 1005 .• 

20 Here, when the repetltion command Re instructs to repeat the 

memory management command, information Aecessary for 

generating the DRPMR SEI is als~ inputted to the repetition 

information generation unit 1003. The coded data output unit 1005 

outputs the coded data pie and SE! data sel. 

25 Thus, the SEI data sei generated accordlng to the repetition 

command Re includes same contents as the memory management 

information mmco, and substantially includes a copy of the memory 

management in formation mmco. 

FIG. 11 shows a random access unit of a MPEG-4 AVC stream 

so stored in the information recording medium as an example of a 

stream coded by the coding apparatus 1000 in the present 

embodlment. While the example is same as the conventional 
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example shown in FIG. 9, it differs with the convent!onal example ln 

that a !nemory management command stored in Bt11 is repeated at 

Pl 7 usJng . Decoded Reference Picture Markrng Repetition 

Supplemental Enhancement Information (hereafter referred to as 

o DRPMR SEI). Speclfica!fy, a memory management command set in 

Brl 1 for transferring I1 to a long terrn mernory by making PS 

non-referenced is repeated in Pl 7. Accordingly, even ff Br11 is 

skipped when the IP is played back, it is known that the I1 is 

transferred to a long term memory at Brl 1 when Pl 7 is decoded. 

10 Consequently, I1 is transferred to the long term memory, PS is 

deleted from the DPB after Pl 7 ls decoded,. and P17 Is stored instead 

(FIG. 11(e)). Therefore, as shown In FIG. ll(f), there Is Il in DPB 

when P21 is decoded so that P 21 can be decoded by referring to IL 

Thus, when a memory management command is issued to a 

.15 reference B picture, I pictures and P pictures can be decoded without 

breaking down the memory management even when IP playback fs 

performed, by repeating the memory management command using 

DRPMR SEI to a P picture immediately after said reference 8 picture 

In decoding order. In particular, a use of the reference 6 picture Is 

20 a significant characteristic of the MPEG-4 AVC1 fn the random access 

basis havfng a structure such as I B Br B P B Br B P ,B Br B P • · ·, a 

quadruple-speed playback by decoding I and P pictures and a 

double-speed playback by decoding I, P and Br pictures can be easily 

realized so that functlonat capability of trick-ptay Is increased. In 

25 such a case, it is very effective that memory management without a 

breakdown can be guaranteed. Here, when an I picture is In a 

position other than_ the beginning of the random access basis, the 
memory management command may be repeated in an I picture 

immediately after said I picture in decoding order using DRPMR SEL 

30 Here, the memory management command issued to the Br 

may be repeated fn a picture which is different from a P picture or I 

pfcture lmmedlate!y after said picture in decodtng order if it ls 
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guarantee~ that there is a picture referred by sald picture is In the 

DPB "'!hen a picture is to be decoded at the IP playback, For 

example, in the cas~ where the memory manage_ment is not broken 

down even without being repeated In the P picture immediately after 

o said pfcture fn decoding order, It may be transmitted. to a P picture 

which follows said P picture. Also, it may be guaranteed that the 

memory management is not broken down when only the reference I 

pictures or P plctures are decoded. 

Further, the memory management command may be stored in 

10 a coded stream by the information other than the DRPMR or may be 

separately Indicated such as in database informatfon. 

Furthermore, it can be guaranteed that the memory 

management ls not broken down also when trick-play other than IP 

playback is performed. Hereafter, it is explafned about a·n example 

. 15 when jump-in playback ls performed. A jump-in playback rs an 

operation of displaying pictures starting from a picture at a specified 

time. VVhen starting displaying ptctures from a picture other than a 

feading picture In the random access unit, a picture necessary for 

decoding a pfcture to be displayed Is decoded sequentiafly from a 

20 leading picture in the random access unit. Here, in MPEG-4 AVC, a 

reference relatfonshlp rs f!ex!ble. Therefore, .. the decoding 

processing for the jump~ln playback or reverse playback can be 

reduced by using a P picture in whkh a specific constraint Is given 

for decoding or referring to a picture (hereafter referred to as Access 

25 Point (AP)-P!cture). The AP:..P picture has following two 

characteristics: 

1. The AP-P picture can be decoded by selectively decoding I 

pictures or P pictures before the AP-P picture In the decodtng order; 

2. A picture after the AP··P picture f n the decoding order does not 

30 refer to a picture before the AP-P picture in the decoding order. 

FIG. 12A is a drawing showing pictures and a memory 

management command when the AP-P picture is used in the 
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conventional technology. In the drawing, a picture shown as AP-P 

Indicates an AP-P picture. In order to decode AP-P25, It is only 

needed to decode Il, P7 and P16 so that .P4, PlO, P13 and P22 may 

be skipped. Thus, by selectively decoding pictures, the number of 

5 pictures necessary for decoding the AP-P picture placed at some_ 

midpoint in the random access unit can be reduced. Consequently, 

the decoding processing when the playback is performed in the 

midpoint in the random access unit can be reduced. Also, a picture 

after the AP-P25 in the decoding order does not refer to a picture 

10 before the AP-P25 in the decoding order. Further, a P picture 

necessary to be decoded for decoding the AP-P picture can be 

indicated In a coded stream using a SEI message and the like or in 

database Information . Here, if a memory management command 

MMC01 which instructs to transfer I1 to a long term memory is 

.15 stored fn P4, the memory management command cannot be 

obtained when only a picture necessary for decoding the AP-P25 is 

decoded, 

FIG. 12B is a drawing showing pictures and a memory 

management command when the AP-P picture is used ln the ff rst 

20 embodiment. As shown in FIG. l2B, by repeating a memory 

management comrnand MMC01 in P7 which is defi1;1itely decoded 

when the AP-P 25 is decoded 1 it is found that it is necessary to store 

I1 in a long-term memory when P7 is decoded. Thus, in the case 

where a memory management command is Issued to a picture which 

25 is to be skipped when the AP-P picture ls decoded, a memory 

management without a breakdown can be realized by repeattng the 

memory management command In a P picture necessary for 

decoding the AP-P picture. Note that, if it can be guaranteed that 

the memory management is not broken down, the command may be 

30 rep·eated In the P picture that is not immediately after the P picture 

with the original memory management command but necessary for 

decoding the AP-P picture .. 
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Further, more in general, when a picture necessary to be 

decoded for decoding a specific P picture Is displayed, it may be 

guaranteed that memory management can be realized by decoding 

only pictures necessary to be decoded. 

FIG. 13 is a flowchart of a coding method for. generating a 

cod~d stream in which it is guaranteed memory management that is 

not broken down when the IP playback is performed. The 

processing from step S1001 to step S1008 shows a processing for 

coding one picture which constitutes a random access unit. First, In 

10 step S1001, It is judged whether a picture to be coded is an I picture 

or a P picture. If it is either the I picture or the P picture, the 

processing moves on to step S1002, and if it is not, the processing 

moves on to step S1004. In step 51002, it is judged whether a 

memory managen1ent command is issued to a reference B picture 

J.5 which foffows a P picture or an I pfcture immediatefy before the 

picture to be coded in decoding order, In the case where the 

memory management command is issued, the processing moves on 

to step S1003, and moves on to step S1004 if the command is not 

issued. Here, in the case where there rs no reference B picture 
20 immediately before the picture to be coded in decoding order In the 

random access unit such as a leading picture in the r.andotn access 

unlt, It is judged that the command fs not rssued. Followfng that, in 

step S1003, a DRPMR SEI ln which ·the memory management 

command is stored fs generated. In the case where memory 

25 management commands are issued to a plurality of reference B 

pictures, the contents of all memory management commands are 

included in the DRPMR SE!. . Next, in step S1004, the picture data is 

coded and the processing moves on to step S1005. In step S1005, 

1t is judged whether or not a memory management command is 

so issued to the current picture. If the command ls issued, the 

processing moves on to step S1006, and moves on to step S1008 if 

the command rs not issued. In step S1006, ft Is judged whether or 
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not the current picture is the reference B p icture. If the picture is 

the reference B picture, the processing moves on to step S1007, and 

moves on to step S1008 if it is not. In step S1007, the contents of 

the memory management command and Information for specifying a 

5 picture to which the memory management command is issued are 

stor~d. Lastly, fn step S1008, the coded data is outputted. Here, 

in the case where the DRPMR SEI is generated In step S1003, the 

output coded data rncludes DRPMR SEI. Note that, In the case 

where a picture type is not determined at the step S1001, the 

10 processing from the step S1001 to step S1003 may be performed 

atter the step S1004. Further, the coded data of a picture may be 

outputted on a p icture-by-picture basis, or may be outputted 

sequentially as the coding is completed. 

FIG. 14 is a flowchart of a coding method for generating a 

1s coded stream in which memory management, that fs not broken 

down when the AP-P is decoded, is guaranteed. While the 

fundamental processing is· same as the processing for the IP 

playback shown in FIG. 13, it differs in the judgement processing In 

the steps 51101, S1102 and S1.003. In the step S1101 1 it is judged 

20 whether or not the current picture Is an 1 picture or a P picture 

necessary for decoding the AP-P picture. Next, in the step Sl 102, 

It is judged whether a memory management command ls issued to a 

P picture or an I picture that follow the P picture or I picture 

necessary for decoding an AP- P picture immediately before the 

25 current picture in decoding order and is unnecessary for decoding 

the AP-P picture, within the random access unit. Also, In the step 

Sl 103, it is judged whether or not the current picture is the I picture 

or P picture unnecessary for decoding the AP-P picture. 

Here, in the case where the AP-P picture can be decoded by 

30 selectlvery decoding only the P picture prior to the AP-P picture, onfy 

the P pictur e may be judged whether It Is necessary for decoding the 

AP-P picture. However,. in the case where ft is necessary to decode 
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an I picture that !s a head of a random access unit, it may be 

indicated that decoding is necessary to be performed on the I 

picture. 

Furthermore, the present method can be applied not only 

5 limited to the AP-P pictures but also to pictures in general on which 

a sp~cific constraint fs given to the predictive structure and the like. 

Note that, by combinfng the processfng shown in FIG. 13 and 

FIG. 14, memory management that is not broken down when the IP 

pfaybacl< is performed and when the AP-P decoding ts performed can 

10 be realized. For exar:nple, an operation such as decoding effectively 

a plcture to be jumped-tn using the AP-P and starting the IP 

playback from there can be realized. 

Further, in the case where a picture that is needed to be 

decoded when trick-play is performed is Indicated ln supplemental 

.15 information and the !fke, a memory management command may be 

repeated so as to obtain a memory management command 

necessary for decoding by decoding only pictures necessary for the 

decoding. 

FIG. 15 is a block diagram showing a structure of a decodi_ng 

20 apparatus 2000 in the present embodiment. The decoding 

apparatus 2000 includes a picture type obtaining ~ unit 2001, a 

decoding judgement unit 2002 1 a management command analyzing 

unit 2003, a DPB 2004 and a decoding unit 2005. First, coded data 

Vin is inputted to the picture type obtaining unit 2001. The picture 

20 type obtainment unit 2001 obtains a picture type of a picture by 

detecting a picture boundary from the coded data Vin, and Inputs 

the picture type Ptd into the decoding judgement unit 2002. The 

decoding judgement unit 2002 judges, based on the picture type Ptd, 

whether or not to decode the picture, and inputs the judgement 

so result Rep fnto the management command analyzing unit 2003 and 

the decoding unit 2005. The management command analyzing unit 

2003 executes memory management processing if a memory 
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management command is repeated ln picture data when it is 

instru~ted to decode the picture based on the judgement result Rep, 

by analyzing the rep~ated memory command (repetition 

Information) and transmitting a management command Cmd to the 

. 5 DPB. The decoding unit 2005, when rt ls Instructed . to decode the 

picture based on the judgement result Rep, obtafns the reference 

data Ref by issuing a request Req to obtain reference picture data to 

the DPB, decodes picture data PicDat obtained by the ptcture 

obtainment unit, and outputs the decoded picture Vout. Note that, 

10 an original memory command included in slice data of a picture shalf 

be executed by a unit that !s not shown in the diagram. 

Note that, the supplemental information for specifying a 

pfcture needed to be decoded when trick-play is performed m .ay be 

stored tn a coded stream such as a leading AU of the random access 

-15 unit or in database information. Here, the decoding judgement unit 

2002 may determine an AU to be decoded by analyzing the 

supplemental information. 

FIG. 16 is a flowchart showrng an operation of decoding a 

coded stream rn which a memory management that is not broken 
20 down when IP playback is performed in the decoding apparatus 2000 

ls guaranteed. First,. 1n step S2001, it is judged whether a picture 

to be decoded is an I picture or a P picture. 'Nhen it is judged that 

the picture is either I picture or P picture, the operation moves on to 

step S2002. If the prcture is other than the abover the processing 

25 of the picture is ended without decodfng the picture and performs 

processing on the next picture. In step S2002, it Is judged whether 

or not the current picture indudes the DRPMR SEI, if it includes the 

DRPMR SEI, the operation moves on to S2003, and if it does not, the 

operation moves on to step S2004. In step S2003, the memory 

ao management processing is executed by analyzing the contents of 

the DRPMR SEI and the operation moves on to step S2004. In the 

step S2004, the picture fs decoded. Note that, in the step S2003, 
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memory management processing is not performed If it has already 

done by the precedfng command that is in the sHce header or In the 

DRPMR SEI. . 

FIG. 17 is a flow chart showing an operati~n when an AP-P 

5 picture is decoded in a coded stream in which a memory 

management that is not broken down when the AP-P picture is 

decoded is guaranteed. While the fundamental processing is same 

as the processing when the IP playback ls performed as shown !n FIG. 

16, it dlffers In judgement processing in step S2101. In step S2101, 

10 it is judged whether or not a picture to be decoded is a picture 

necessary for decoding the AP~P picture. If the picture is necessary 

for decodfng the AP-P picture, the operation moves on to step S2002, 

and if it is not necessary, the processing on the picture is ended and 

the processing on the next picture !s performed. 

15 When the memory ma·nagement command Is repeated using a 

method other than the DRPMR SEI, a memory management 

command is obtained by a predetermined method. 

Note that, by combining the processing shown in FIG. 16 and 

FIG. 17, a memory management that rs not broken down when the 
20 IP playback is performed and when the AP-P playback is performed 

can be realized. ,, 

Here, in operations such as decoding only the I pictures and P 

pfctures when the IP playback is performed, or skipping P pictures or 

1 pictures unnecessary for decoding the AP-P picture.when the AP-P 

25 pfcture ls decoded, flag information which guarantees that a 

memory management command necessary for managing the DPB 

can be obtained from the picture to be decoded may be set to the 

database information or coded stream and the Hl<e. For example, in 

a Network Abstraction Layer (NAL) unit of a slice of the reference B 

so picture, a value of a field called nal_ref_Jdc whlch indicates whether 

or not the sf ice is a slice of the reference picture is set to a value of 

one or more. In the non~reference B picture, the same field is set 
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to o. Accordingly the nal_ref_ldc field may be ffag information. 

Also, fn the database information, a codec type information that 

shows MPEG-.4 AVC and MPEG-2 Video and so on may be used as a 

flag. 

Note that, In the above, it is explained about the MPG··-4 AVC. 

H9w~ver, a simHar method can be appHed to other coding methods. 

(Second Embodiment) 

FIG. 18 ls a block diagram showing a multiplexer in the 

10 present embodiment. 

A multiplexer 35 receives inputted v ideo data, codes the 

Inputted data into a stream of the MPEG-4 AVC, multiplexes and 

records the following rnformatfon together with the stream : access 

information to AUs which constitutes the stream; and database 

.15 information including supplemental information for determining an 

operation when trick- play is performed. The muftiplexer 35 

includes a stream attribute determination unit 11, a coding unit 12, 

a database Information generation unit 32, a multiplexing unit 34 1 

and a recording unit 16. Same marks are assigned to units vvhrch 
20 perform same operations as in the conventional multiplexer shown 

in FIG. 5{ and the explanations about the same unfts~cue omitted in 

here. Note that, the codlng method is not only HmJted to the 

MPEG~4 AVC and other methods such as MPEG~2 Video and MPEG-4 

Video may be appHed. Further, it may include a co.ding unit 1000 

25 instead of the coding unit 12. 

The stream attrfbute determination unit 11 determines a 

coding parameter for coding the MPEG-4 AVC and a constraint 

matter refating to the trick-play, and outputs these to the coding 

unit 12 and a playback support information generation unit 33 as 

30 attribute information TYPE. Here, the constra int matter relating to 

the trick-play includes Information about whether or not to apply a 

constraint for constituting a random access unit in a stream of the 

Page 594 of 728



WO 200Sil072S3 PCT/JP2005/008318 

MPEG-4 AVC stream, whether or not Include inforrnatlon indicating 

AUs to . be decoded or displayed when variable speed playback and 

reverse playback are performed, or whethef or not to constrain 

predictive structure among AUs. The playback support Information 

J5 generation unit 33 generates, based on the inputted attribute 

information TYPE, support information HlP indicating whether or not 

to have a random access structure, and outputs the generated 

Information to the multlplexlng unit 34. The multiplexing unft 34 

generates a multiplexed data by muitlp!exlng the coded data 

10 inputted from the coding unit 12, database tnformation INFO and 

support information HLP, and outputs the mu1tlpfexed data to the 

recording unft 16. Note that, the coding unit 12 may output the 

stream of the MPEG-4 AVC by packetiz.ing into a MPEG-2 Transport 

Stream (TS), a Program Stream (PS) and the like. Or, it may packet 

15 the stream usfng a method defined by applicatlons such as BD, 

FIG, 19A and FIG. 196 show an example of informatlon 

indicated in the support Information HLP. The support Information 

HLP has following two methods: a method of directly indicating 

Information about a stream as shown in FIG. l9A; and a method of 
20 indicating whether or not the stream satisfies a constraint defined 

by a specific application standard as shown in FIG. ~19B. In FIG, 

19A, the followings are indicated as information of the stream: i ) 

whether the stream has a random access structure; ii) whether 

there ls a constraint on a predictive structure among pictures stored 

25 In an AU; and m) whether there ls information Indicating an AU 

which is decoded or an AU which is displayed when trick-play is 

performed. 

Here, the information of the AU whfch is decoded or dlspfayed 

when the trick-play is performed may directly indicate the AU which 

30 ls decoded or displayed, or may indicate prrorlty of decoding or 

dfspfaying. For example, information indicating AU which is 

decoded or displayed on a random access unit-by unit basis can 
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indicate that it Is stored in a NAL unit which has a special type 

defined by the application. Here, ft may indicate , .... ,hether there is 

information indicating a predictive structure among AUs which 

constttutes a random access unit. Further, information about AU to 

5 be decoded or displayed when trick-play is performed.may be added 

together for each group of more than one random access units or 

may be added to each AU which constitutes a random access unit. 

Furthermore, when the information indicating an AU to be 

decoded or displayed is stored in the NAL unit which has a special 

10 type, it may indicate a NAL unit type of the NAL unit'. In an example 

of FIG. 20, in the support information HLP, information about an AU 

to be decoded or displayed when trick-play is performed is included 

in a NAL unit whose NAL unit type is O. Herein, by separating the 

NAL unit whose NAL unit type is O from the AU data in the stream, 

.15 information relating to the trick-play can be obtained. 

Further, the constraint of the predictive structure may 

indicate whether or not to satisfy one or more predetermined 

constraint matters or whether or not to satisfy the following 

lndlvldual constraint. 
20 i ) The respective AUs of I picture and P picture have same decoding 

and displaying orders. 

ii ) The ·Au of the P picture does not refer to the AU of the B picture. 

m) An AU displayed after a leading AU in the random access unit only 

refers to AUs included in the random access unit. 

215 iv) Each AU can only refer to the maxfm N numbers of AUs in 

decoding order. Herein, an AU is counted for each reference AU or 

all AUs and the support information HLP may indicate the value of N. 

Note that, in MPEG-4 AVC, in order to improve picture quality, 

a picture on which filtering (deblockfng) for reducing block distortion 

so is performed after decodfng the picture is used as a reference 

picture, while a picture before said deblocking can be used as a 

p icture for display. Herein, it is necessary for the picture decodfng 
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apparatus to store picture data before and after deblocklng. Here, 

inform~tion indicating whether or not it is necessary to store the 

picture befor.:~ deblocking as a picture for display may be stored in 

support information HLP . 

. 5 Here, the support information HLP may include ail of the 

above information or may include a part of the information. In 

additionr it may tndude necessary information based on a 

predetermined condition. For example, it: may include information 

about whether there is trick-play information only in the case where 

10 there is no constraint on· a predictive structure. 

Further, the support information HLP may Include information 

indkating the following: whether or not the IP playback can be 

realized without causing breakdown of the memory management by 

decoding only the I pictures and the P pictures; or whether or not 

15 the AP-P picture can be decoded without causing breakdown of the 

memory management by decoding only the I pictures or P pictures 

necessary for dec_odlng the AP-P picture. 

Further, informatfon other than the above may be !nduded in 

the support Information HLP. 

20 In FIG. 196, the support information HLP shows not di~ectly 

information relating to a structure of a stream but whether or not 
satrsfy constraints relating to the stream structure defined by a HD 

DVD standard that Is a standard for storlng high precision picture of 

High Definition (HD) into a DVD. Furthermore, in .an application 

25 standard such as BD-ROM, in the case where a plurality of modes are 

defined for the constraint on the stream struct.ure 1 information 

indlcatfng which mode ls applied may be stored ln the support 

information HLP. For example, it can be used that a mode 1 does 

not have constraints, and a mode 2 has a random access structure 

so and information for specifying an AU which is decoded when 

trick-play is performed is included in a stream. Here, it may 

indicate whether or not to satisfy constraints defined in a 
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communication service such as downloading and streamings or 

broadcast standard. 

Note that, the support ·information HLP may tndicate both 

Information shown ln FIG, 19A and FIG. 19B. Also, in the case 

5 where it has been known that a stream satisfies a constraint in a 

parti.cular application standard, it may not indicate about whether 

the stream satisfies an applfcation standard, but store the constraint 

on the application standard by converting into a method of directly 

describing a stream structure as shown in FIG. 19A. 

10 Here, in the case where information indicated in the support 

information HLP changes durfng the streaming, information of each 

section may be respectively stored. For example, in the case where 

different streams are edited and connected to each other, in the 

edfted stream, the support inforrnation HLP may change during the 

15 streamllning. Therefore, the contents of the support information 

HLP are also switched. 

Note that, the information indicating an AU to be decoded or 

displayed when trick-play is perfonned may be stored as database 

information. 

20 FIG. 21 is a flowchart showing an operation of the multiplexer 

35. In a step s11, attribute Information TYPE fs determined based 

on a user settlng or a predetermined condltlon. In a step s12, a 

stream is coded based on the attribute information TYPE. In a step 

s13, support information HLP is generated based on the attribute 

25 information TYPE. Following that, in a step s14, access Information 

is generated for each access basis of the coded stream, and 

generates database information INFO together with other necessary 

information. In a step s15, the support information HLP and the 

database information INFO are multipHed, and the multiplexed data 

so Is recorded in a step s16. Here, the operation of the step s13 may 

be performed before the operation of step s12, or it may be 

performed after the operation of step s14. 
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(Third Embodiment) 

FIG. 22 Is a block diagram showing a structure of a second 

multiplexer fn the present embodiment. 

A multiplexer 43 receives a packetfzed stream which is 

o distributed from a server that is not shown in . the diagram, 

multiplexes and records, together wfth the stream, general 

database information fnduding access inforrnation to AUs that make 

up a stream and supplemental information for determining an 

operatlon when trick-play is performed. It includes a stream 

10 attribute obtainment unit 41, a stream receiving urift 42, a database 

information generatfon unft 32, a multlplexing unit 34, and a 

recordfng unit 16. Same marks are attached to units which perform 

same operations as units In the multiplexer explained In the second 

ernbodrment, and the explanations about sa.me units are omitted in 

. 15 here. 

The stream attribute obtainment unit 41 g~nerates attribute 

rnformation TYPE based on stream information obtained separately 

from the stream, and outputs the attribute information TYPE to the 

playback support information generation unit 33. Here, the stream 

20 information includes information relating to trick-play such as: 

whether or not to apply a constraint for constituting a random 

access unit In a stream of the MPEG-4 AVC; whether or not to include 

information indicating AUs to be decoded or displayed when variable 

speed playback and reverse playback are performed;.and whether or 

25 not to give a constraint on a predictive structure between AUs. The 

stream receiving unit receives a stream of the MPEG-4AVC, that ls 

packetized by a MPEG·2 Transport Stream (TS) and a Real-time 

Transmfssion Protocol (RTP), outputs the received stream to the 

multiplexer 34 as a stream for recording, and also outputs the 

ao access information to the general database information generation 

unit 14. 

Heret when the TS packet, RTP packet and the Hke are 
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received in an environment where packet loss is generated, in the 

. case ~here error concealment processing is performed when 

information and data indicating that data In a stream is lost because 

of the packet loss, the HLP may store fnformation about that as 

. 5 support information. As Information indicating the loss of data, the 

following information can be shown: flag information Indicating 

whether or not data in a stream is fost; information indicating to 

insert a special error notification code into a stream in order to 

notify_ the lost part; or identification information of an error 

10 notification code to be inserted. 

(Fourth Embodiment) 

FIG. 22 is a block diagram showing a structure of a 

demultiplexer in the present embodiment. 

15 A demultiplexer 55 separates a MPEG-4 AVC stream from the 

multiplexed data generated by the multiplexers explained in the 

second and third embodiments, and plays back the separated 

MPEG-4 AVC. It includes a database information analyzing unit 51, 

a trick-play operat1on determination unit 53, a decod!ng/dlspiaylng 
20 AU determinatfon unit 54, an AU separation unit 24, a decoding unit 

25, and a displaying unit 26. Here, same marks are attached to the 

units which perform same operations as the units in the 

conventional demultiplexer shown in FIG. 6 and the explanations 

about the same units are omftted. 

25 The database Information analyzing unit 51 includes a 

playback support information analyzing unit 52 and a general 

database Information analyzing unrt 22. The playback support 

information analyzing unit 52, when a trick-play instruction signal is 

inputted, obtains and analyzes support information HLP from the 

ao database information in the muitfpiexed data, generates trick-play 

support information based on the analysts result, and notifies the 

trick-play operation determination unit 53 of the trick-play support 
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information. The trick-play operation determination unit 53 

deterrr:itnes a method of determining an AU to be decoded and 

displayed when the trick-play is performed based on the trick-play 

support information, and notifies the decoding/displaying AU 

5 determination unit 54 of a trick-play mode indicating the determined 

method . The decoding/displaying AU determination unit 54 

analyzes the trick-play information TRK obtained by the AU 

separation unit 24, determines an AU to be decoded and displa\,ed 

by a method indicated by the trick-play mode MODE, and notifies the 

10 AU separation unit 24 and the displaying unit' respectively of 

fdentiffcation information of the AU to be decoded and ldentlficatlon 

information of the AU to be displayed. Here, the AU to be dfsplayed 

may be determined by the decoding/displaying AU determination 

unit 54 based on a specified playback speed and the like. Further, 

.15 when the trick~play information TRK is stored in the database 

information, the trick-play information TRK stored in the database 

information may be obtained by setting another unit in the database 

Information analyzing unit 51. 

FIG. 24 is a flowchart showing operations of the demultJplexer 

20 55. When a trick-play Instruction signal is inputted, it obtains 

support information HLP from the muH:lpJexed data ir-i step s20. In 

a step s21, an operation of determining an AU to be decoded ond 

displayed based on the obtained support information HLP. In a step 

s22r ft is judged whether or not it is determined to use the trick-play 

25 information TRK when the trickwplay is performed. In a step s23, 

the trid<wpfay information TRK is obtalned from the stream and 

analyzed, and the operation moves on to a step s24. If the 

trick-play information TRK is not used, the operation moves on 

directly to the step s24. In the step s24, an AU to be decoded and 

ao displayed is determined based on the method determined in the step 
s21, and the operation moves on to a step s25. In the step s25r the 

determined AU is decoded and displayed. Note that, the support 
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fnformation HLP may be obtained only in the case where the 

trick-play is performed when the playback ls started or after the 

playback is started. 

FIG. 25 is a flowchart showing contents of the processing in 

6 the step s21. Hereafter, judging ln steps s30, s33., and s35 are 

performed based on the trick-play support information obtained 

from the support informatfon HLP. In the step s30, it is judged 

whether or not the stream has a random access structure, the 

operation moves on to the step s31 If the stream has a random 

10 access structure, and the operation moves on to tlie step s32 if the 

stream does not have the random access structure. Then, 

respective AU to be decoded is determined. In the step s3 l., it is 
determined to start decoding from a leading AU in the random 

access unit. In the step s32, it is determined to start decoding from 

15 said AU when the leading AU in the random access unit is an AU of an 

IDR picture, the decoding is started from said AU. Here, in the case 

where a display time of an AU including the preceding IDR picture is 

before a predetermined time or more, an AU to be coded first may be 

determined based on a predetermined rule such as starting 

20 decoding of an leading AU ln N preceding access basts or an I picture 

other than the IDR. rn the step s33, it is judged whether· or not the 

trick-play information TRK Is Included in the stream. If the TRK is 

included, the operation moves on to a step s34, and if th~ TRK Is not 

induded, the operation moves on to a step s3S. In the step s34, 

25 the processing ls ended by determining an AU to be decoded or 

displayed based on the trick-play information TRK. In the step s35, 

It is judged whether or not there ls a constraint on the predictive 

structure between AUs. If there is a constraint1 the operation 

moves on to a step s36, and if there is no constraint, the operation 

so moves on to a step s37. In the step s36, the processing is ended by 

determining that only an AU whfch needs to be decoded when 

decoding the AU which Is necessary to be displayed when variable 
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speed playback and reverse playback are performed based on the 

constr~int on the predfctive structure. Also, in the step s37, the 

processing is. ended _by determining that all AUs are decoded. 

Consequently, a method of determining an AU to be decoded first is 

.5 determined as the results of the steps s31 and s32, and a method of 

specifying an AU to be decoded when the variable speed playback or 

trlck~play is performed as the results of the steps s34, s36 and s37. 

Then, they are outputted to the decoding/displaying AU 

determination unit 54 as information of the respective trlck~play 

10 modes MODE. Note that, when a jump-in playback is performed, 

the processing may be ended after the step 32 or the step s31. 

Here, as a method of determining an AU to be decoded when the 

trfck-play is performed, a predetermined method may be used: for 

example, in the case where it Is judged that the trfck-pJay 

15 Information TRK is not fncluded In the stream in the step s33, only 

AUS of I pictures and P pictures are decoded, or only ··Aus of I 

pictures, P pictures, and B pictures to be referred are decoded. 

Note that, in the case where information for determining an 

AU to be dlspiayed is included in the trick-play information TRK, 

20 information indicating to determine an AU to be displayed based on 

the trick-play information TRK may be included in -.the trick-play 

mode MODE. 

Here, ln the case where decoding by a method determined by 

the trick-play operation determination unit 53 cannot be realized, an 

25 AU to be decoded by a predetermined method may be determined. 

For example, in the case where lt Is Indicated to obtain the playback 

1nformat1on TRK from the coded stream by the trick-play mode 

MODE, if the trick-play lnformation TRK cannot be ol;}tained in the 

coded stream, all AUs are decoded or AUs to be decoded can be 

so determined based on other Information obtained from the support 

information HLP. Herein, it may be verified about whether the 

database fnformation lndudes the trick-play information TRK. 
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Here, in the case where information other than the trick-play 

relate~ fnformation is included in the support lnformat1011 HLP1 a 

decoding or dispfaying op~ration may be s1Nitched according to the 

information. For example, the operations may be switched based 

. 5 on packet loss information when data received thro.ugh broadcast 

and .communication is recorded. 

further, a medium on which the multiplexed data is recorded 

ts not oniy limited to an optical disc but it may be othei~ recording 

mediums such as a hard dfsc and a nonvolatile memory. 

10 Furthermore; operations of the decoding/displaylng AU 

determination unit 23 differ from each other. By preparing 

conventional demuitipiexers shown in FIG. 6, a demultiplexer to be 

used may be switched based on a trick-play mode determined by 

separately set playback support information analyzing unit 52 and 

15 trick~play operation determination unit 53. For example, any two 

out of the conventional demultiplexers having the 

decoding/displaying AU determination units 23 which perform the 

foUowing three types of operations are prepared, and n1ay switch 

the demultiplexer to be used based on the support informatfon HLP 
20 of the multiplexed data to be played back. The three types are: i ) 

to determine a demultlplexer so as to decode an AUs all the time; ii ) 

to obtaln the trick-play information TRK all the time and determine 

an AU to be decoded; and m) to determine an AU to be decoded by 

presuming that a stream follows a specffic predictive structure. 

25 

(Fifth Embodiment) 

As a method of recording multfptexed data onto an optical disc 

by a m uftiplexer according to the second embodiment, it is 

explained about a method of storing support information HLP as 

ao database information of a BO that rs a next generation optical disc. 

First, it Is explained about a recording format of a BD-ROM. 

FIG. 26 is a diagram showing a structure of a BD-ROM, rn 
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particular a structure of a BD disc (104) that ts a disc medium and 

data q.01, 102, and 103) recorded on the disc. The data to be 

recorded on the BD disc (104) are AV data (103), BD database 

information (102) such as database information relating to the AV 

.. 5 data and AU playback sequence, and a BD playback program (101) 

for realizing an Interactive. In the present embodiment, it is 

explained about a BD disc mainly for an AV application for playing 

back AV contents in a movie for the purpose of explanation. 

However, there ls no doubt that it is same even If it is used for other 
10 uses. 

FIG. 27 is a diagram showing a directory/file structure of 

!091cal data recorded on the BD dfsc. The BD disc has a recording 

area fn a spiraf form from the Inner radium toward the outer radius 

as similar to, for example, DVD, CD and the !lke, and has a logical 

-15 address space in which logical data can be recorded between a 

lead-in of the inner radium and a lead-out of the outer radium. Afso, 

there 1s a special area insfde the lead-in which is read only by a dr!ve 

called a Burst Cutting Area {BCA). This area cannot be read from 

the appllcatlon so that ft may be used, for example, for a copyright 
20 protection technology and the IH<:e. 

In the logical address space, appllcatlon data-,such as video 

data lead by the final system informa~ion (volume) is recorded . As 

explained In th·e conventional technology, the file system is a UDF, 

an IS096660 and the like. It allows reading out logical data stored 

25 as In the ordinal personal computer PC, using a directory and a file 
structure, 

In the present embodiment, as the directory and file structure 

on the BD cHsc, a BDVIDEO directory is placed Immediately under a 

root directory (ROOT). In this directory, data { 101, 102 and 103 

so exp.lafned f n FIG. 26) such as AV contents and database information 

dealt In the BD are stored. 

Under the BDVIDEO directory, the following seven types of 
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files are recorded: 

BD. IN.FO (file name fixed) 

A file . that is one of "BD database lnformatJon" and 

information concerning the BD disc as a whole is recoded in the file. 

5 A BD player firstly reads out thfs file. 

. BD. PROG (file name fixed) 

A file that is one of ''BD playback programn- and playback 

control information concerning the BD disc as a whole is recorded in 

the file. 

10 XXX. PL (''XXX" is variable, an extension ''PL" is fixed) 

A file that ts one of "BD database informatlon 11 and play list 

information that is a scenario (playback sequence) is recorded in the 

file. There is one file for each play ·ust. 

XXX. PROG ("XXX" is variable, an extension "PROG'' is fixed) 

.15 A file that Is one of \'BD playback programa and playback 

control Information for each play list is recorded in the file. A 

correspondence wlth a piay· list is Identified by a file body name 

C\XXX" matches). 

YYY. V06 (''YYY" is variable, an extension ''VOB" is fixed) 

20 A file that ls one of "AV data 11 and VOB (same as VOB 

explained in the conventional example) is record~d in the file. 

There is one file for each voe. 
YYY. V08I C'YYY" is variabfe, an extension "VOBI 1

' is fixed) 

A file that is one of \'BD database informatio.n" and stream 

25 database Information concerning VOB that is AV data fs recorded In 

the file. A correspondence with a VOB is identified by a file body 

name (''YYYu matches). 

zzz. PNG C'ZZZ 11 Is variable, an extension '~PNG" is fixed) 

A file that is one of ''AV data" and 1mage data PNG (a picture 

ao format standardized by \N3C, and pronounced as "'ping") for 

structuring subtltles and a menu in the file. There is one file for 

each PNG image. 
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With references to FIGS. 28 to 32, it is explained about a 

structure of navigation data of BD (BD database information) . 

FIG. 28 is a dfagram showing an internal structure of a VOB 

database information flle (''YYY. VOBI"). 

5 The VOB database information has stream attribute 

information (Attrtbute) of said VOB and a time map (TMAP). There 

is a stream attribute for each of video attribute (Video) and audio 

attribute (Audio#Oi to Audio#m). In particular, in the case of the 

audio stream, since the VOB can have audio streams at the same 

10 time, the number of audio streams (Number) indicates whether 

there is a data field or not. 

The fol!owlngs indicate fields of video attribute (Video) and 

values thereof. 

Compression method {Coding): 

.15 MPEG1 

MPEG2 

MPEG3 

MPEG4 (Advanced Video Coding) 

Resolution: 
20 1920 X 1080 

1440 X 1080 

1280 X 720 

720 X 480 

720 X 565 

25 Aspect Rate 

30 

4:3 

16:9 

Frame rate 

60 
59.94 (60/1.001) 

50 

30 
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29.97 (30/1.001) 

25 
24 

23.976 (24/1.001) 

PCT/JP2005/008318 

5 The followlngs are fields of the audio attribute (Audio) and 

10 

values thereof. 

Compression method (Coding): 

AC3 

MPEG1 
MPEG2 

LPCM 

The number of channels (Ch): 

1 to 8 

Language Attribute (Language) 

15 A time map (TMAP) is a table having information for each 

voau. The tab!e includes the number of VOBU (Number) held by 
said VOB and each VOBU information (V0BU#1 to VOBU#n) . Each 

of the VOBU information is made up of an address I_start of an 

address of a VOBU leading TS packet (I picture start}, an offset 

20 address {I#end) until the end address of the I picture, and a 

playback start time (PTS) of the I picture. In the ~case where a 

stream of the MPEG-4 AVC has a random access structure, a VOBU 

corresponds to· one or more random access units. 

FIG. 29 ls a diagram· explaining details of the VOBU 

Information. 

As widely knov,m, there ls a case that MPEG video stream is 

compressed lnto variable blt rate ln order to recording In hTgh 

picture quality, and there is no simple correspondence between the 

playback time and the data size. In contrary, an AC3 that is a 

so compression standard of audio compresses audio in a fixed bit rate. 

Therefore, a relationship between a time and an address can be 

obtained by a primary expression. However, f n the case of a MPEG 
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video data, each frame has a fixed display time, for example, In the 

case o_f NTSC, one frame has a display time of 1/29.97 seconds. 

However, data size of each compressed frame largely changes 

depending on a characteristic of a picture and a picture type used for 

5 compression, spectflcalfy I/P/B pictures. Therefore, .1n the case of 

MPEG video, a relationship between time and address cannot be 

described in a primary expression. 

As a matter of fact, it is Impossible to descrfbe a MPEG system 

stream which is obtained by multiplexing the MPEG video data in a 

10 form of a prtmary expressfon. Specifically, VOB also cannot 

describe time and data size in a primary expression. Therefore, a 

time map (TMAP) is used for connecting a retationship between time 

and address in the VOB. 

Therefore, when time information Is given 1 first, it is searched 

.rn in which VOBU the time belongs (tracks PTS for each VOBU), skips 

the PTS Immediately before said time to a VOBU havf ng a TMAP 

(address specified by I#start), starts decoding pictures from a 

leading I picture in the VOBU, and starts displaying pictures from a 

picture of said time. 
20 Next, with reference to FIG. 30, It is explained about an 

internal structure of play list information ("XXX. PL"}. 

The play list Information is made up of a ceff Hst (Celllist) and 

an event list (EventUst). 

The cell list (CeUUst) is a playback sequence In a play ttst, and 

25 the cell ls played back in an order of description on the list. The 

contents of the cell list (Celllist) include the number of cells 

(Number) and _each cell information (Cell#1 to Cell#n). 

The cell informatlon (Cell#) includes a VOB file name 

{VOBName), a start time (In) and end time (Out) in the VOB, and a 

so subtitle table. The start time (In} and end time {Out) are described 

by frame numbers in each VOB, and an address of the VOB data 

necessary for playback can be obtained by ustng the time map 
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(TMAP). 
~he subtltfe table is a table having subtitle information to be 

played back at the same time with the VOB. The subtltle can have 

a plurality of languages similar to audior and first information of the 

,5 subtitle table Is made up of a number of languages (Number) and 

the following table for each language (Language# 1 to Language#k). 

Each language table (Language#) fs made up of a language 

information (Lang): the number of subtitle information (Number) 

which is separately displayed, and subtitle Information of the 

10 subtltie ·{Speech#1 to Speech#j). The subtitle information 

(Speech#) is made up of a corresponding Image data file name 

{Name), a subtitle display start time (In)1 subtitle display end time 

(Out), and a cHsplay position of the subtitle {Position). 

The event list (Eventlist) is a table in which events generated 

15 in the play list are defined. The event fist is made up of each event 

{Event#l to Event#rn) following to the number of events (Number). 

Each event (Event#) is made up of a type of event (Type), an event 

ID (ID), an event generation time (Time) and a duration. 

FIG. 31 is an event handler table C'XXX. PROG") having an 

20 event handier (time event and user event for menu selection) for 

25 

each play 11st. • 

The event hander table has a defined 

number of programs (Number) and 

handfer/program (Program#l to Program#n). 

each event handler/program (Program#) has 

event handler/the 

individual event 

The description in 

a definition about 

event handier start ( <event_handler>tag) an ID of an event handler 

pafred with the event. After that, the program is described 

between curly braci<ets '\{fl and "}" follow1ng to a Function. The 

. events (Event#l to Event#m) stored in an event llst of the '\XXX. PLn 

30 is specified using an ID of an event handier. 

Nextr wfth reference to FIG. 32, it is explained about an 

Internal structure of information concerning a BD disc as a whole 
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("BD. INFO"). 

!he BD disc total t nformation is made up of a title list and an 

event table for a global event. 

The title list Is made up of a number of titles in a disc 

o (Number) and the following each title inforrnat!on {Title# 1 to 

Tltle#n) . Each title information (Title#) indudes a play list table 

{PLTable) included In a title and a chapter list in the title. The play 

list table (PLTable) Includes the number of play lists fn the title 

(Nurnber) and a play Hst name (Name), specifically, a file name of 

10 the play list. 

The chapter list is made up of a number of chapters (Number) 

included ln the title and individual chapter Information (Chapter# 1 

to Chapter#n). Each pieces of the chapter Information (Chapter#) 

has a table of cells included in the chapter. The cell table is made 

15 up of a number of cells (Number) and individual cell entry 

information (Cell Entry# l to Cel!Entry#k). The cell entry 

information (Ce!!Entry#) Is described with a play list name Including 

the cell and a cell number in the play list. 

The event list (EventUst) has a number of global events 
20 (Number) and individual global event information. Here, it should 

be mentioned that a global event defined first Is called a first event, 

which Is an event to be called first when a BD disc is inserted to a 

player. The event information for global event only has an event 

type (Type) and event ID (ID). 

25 FIG. 34 shows a table of a program of a global event handler 

("BD. PROG"). This table is same as the event handler table 

explained ln FIG. 32. 

In such BD-ROM format, the support information HLP is 

stored as stream attribute Information of the VOB database 

so Information. When the support information HLP is used only for the 

MPEG-4 AVC, the support information HLP may be stored only when 

the compression method Is the MPEG-4 AVC. 
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Note that, in additron to the stream attrfbute fnformatton and 

a time map, the support Jnforrnatlon HLP may be stored by setting 

an area for storing the playback support lnformatlon In the VOB 

database information. Also, the support information HLP may be 

5 stored as BD database information other than the VOB database 

infonnatlon. 

10 

Further, the support Information HLP may be stored not only 

in the BD-ROM format but aJso in other recording formats such as a 

BD-RE (Rewritable) as database information. 

(Sixth Embodiment) 

FIG. 34 is a .block diagram roughly showing a functional 

structure of a player which plays back data recorded on the BD disc 

according to the fffth embodiment. 

15 The data recorded on a BD disc (201) are read out through 

optical pickup (202). The read data Is transferred to a special 

memory depending on respective type of data. The BD playback 

program (contents of "BD. PROG'1 or "XXX. PROG" files), the BD 

database f nformation ("BD. INFO\ \\XXX. PL" or "YYY. VOBI"), and 

20 the AV data C\YYY. VOB" or "ZZZ. PNGff) are respectively transferred 

to a program recording memory (203), a database information 

recordlri'g memory (204) and an AV recording memory (205). 

The BD playback program recorded in the program recording 

memory (203), the BD database information recorded in the 

25 database information recording memory (204 ), and the AV data 

recorded in the AV recording memory (205) are respectively 

processed by a program processing unit (206), a database 

Information processfng unit (207), and a presentation processing 

unit (208). 

30 The program processing unit (206) processes a program for 

receiving Information about play lists to be played back by the 

database information processing unit (207) and event information 
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such as timing of executing a program. Also, the program can 

dynamically change the play lists to be played back. In this case, It 

can be realized by sending an instruction of playing back play fist to 

the database -information processing unit (207). The program 

5 processing unit (206) receives an event from a user,. specifically, a 

requ_est sent from a remote controller key, and executes the event if 

there is a program ·corresponding to the user event. 

The database information processing unit (207) receives an 

instruction of the program processing unit (206 ), analyzes the 

10 corresponding play list and dat~base information of a VOB 

corresponding to the play 1ist1 and instructs to play back target AV 

data to the presentation processing unit (208). Further, the 

database information processing unit {207) receives standard tlme 

Information from the presentation processing unit (208), instructs 

.15 the presentation processing unit (208) to stop the AV data playback 

based on the time information, and further generates an event 

indicating a program executing timing for the program processing 

unit (206). 
I 

The presentation processing unit (208) has decoders 

20 respectively corresponding to video, audio, and subtitle/Image {still 

picture). Each of the decoders decodes AV data1 based on an 

instruction sent from the database Information processing unit 

{207), and outputs the decoded AV data. The video data., subtitle 

and image are respectively described on a specfal plane, a video 

25 plane (210) and an image plane (209) after they are decoded, and 

synthesized the images by the synthesizing unit (211) and 

outputted to a display device such as a television. 

Hereafter, it ls explained about player operations when 

trick-play is performed. 

so The database Information processing unit 207 lnciudes a 

function of the trick-play operation determination unit 53 fn the 

demultiplexer 55 according to the fourth embodiment, when a 
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trick-play instruction signal to perform trick-play such as variable 

speed .Pfayback 1 reverse playback or jump-in playback ts inputted 

via the program processing un lt 206, obtains and analyzes the 

support information HLP from the database information memory 204, 

5 and determines a method of determining operation of decoding and 

displaying when trick-play ts performed. The presentation 

processing unit 208 Includes a function of the decoding/displaying 

AU determination unit 54 in the demultiplexer 55, determines an AU 

to be decoded and displayed based on the method determined by the 

10 database information processing unit 207, and decoded and 

displayed the determined AU. Here, the database information 

processing unit 207 may have the function of the 

decoding/displaying AU determination unit 54. 

Further, when the trick-play information TRK Is stored in the 

.15 BD database information, the database Information processing unit 

207 obtains the trick-play information TRK from the database 

Information memory 204. The obtained trick-play Information TRK 

is analyzed in the presentation processing unit 208. 

Note that each function block In the block diagram shown in 

20 FIGS. 10, 15, 18, 22 and 23 can be realized as an LSI that is an 

Integrated circuit apparatus. Such LSI may be incrn;porated in one 

or plural chip form (e.g. function blo~ks other than a memory may 

be incorporated into a single chip). Here1 LSI is taken as an 

example, however, ft may be called "IC 11
, "system LSI", ''super LSI" 

25 and '\ultra LSI" depending on the integration degree. 

The method for incorporation into an Integrated circuit is not 

limited to the LSI, and it may be real ized with a private line or a 

genera! processor. After manufacturing of LSI, a Fteld 

Programmable Gate Array (FPGA) that is programmable, or a 

30 reconfigurable processor that can reconfigure the connection and 

settings for the circuit cell in the LSI, may be utilized. 

Furthermore, along with the arrival of technique for 
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lncorporatlon into an integrated circuit, which replaces the LSI 

owing . to a progress in semlconductor technology or another 

technique that has deviated from it, Integration of the function 

blocks may be carried out using the newly-arrived technology. 

5 Application of bio-technology may be cited as one of .the examples. 

. Aniong the function blocks, only a unit for storing data may be 

constructed separately without being Incorporated fn a chip form, as 

the storage medium 115 described rn the present embodiment. 

Note that the main part in the function blocks shown ln FIGS. 

10 10, 15, 18, 22 to 25 and 34 or in the flowcharts shown in FIGS. 13, 

14, 16 and 17 can be realized by a processor or a program. 

As stated above, it is possible to employ the picture coding 

method and the picture decodfng method presented in the above 

embodiment in any one of the above-described devices and systems . 

. 15 Accordingly, It becomes possible to achieve the effects described in 

the aforementioned embodiment. 

(Seventh Embodiment) 

In addition, by recording a program for realizing the layout of 

20 the moving picture coding method or the moving picture decoding 

method as shown fn each of the above-·mentioned embodiments, on 

a recoraing medium such as a flexibl_e dlsk, !t becomes possible to 

perform the processing as shown in each of the above embodiments 

easny in an independent computer systemo 

25 FIG. 35A, FIG. 35B and FIG. 35C are diagrams of a recording 

medium for recording a program for realizing the moving picture 

coding method and the moving picture decoding method in the 

above embodiments ln the computer system. 

FIG. 35B shows the front view of a flexible disk and the 

30 schematic cross~sect!on, as well as a fiexlb!e disk itself, whereas FIG. 

35A shows an example of a physical format of the flexible disk as a 

recording medlum itself. A flexible d !sk FD is contained !n a case F, 
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a plurality of tracks Tr are formed concentrically on the surface of 

the dis.k in the radius direction from the periphery, and each track is 

separated into 16 sectors Se in the angular direction. Therefore, In 

the flexible disk storing the above-mentioned program, the above 

.5 program are recorded in an area allocated for it on the.above flexible 

disk.FD 

In add!tfon, FIG. 35C shows the configuration for recording 

and playing back the program on and from the flexible disk FD. 

When the program ls recorded on the flexible disk FD, the computer 

10 system Cs writes ln the moving picture coding method and the 

moving picture decoding method as the program on the flexible disk 

FD via a flexible disk drive. When the above moving picture coding 

method and the moving picture decoding method are constructed in 

the computer system using the program recorded on the flexible 

15 disk, the program is read out from the flexible disk via the flexible 

disk drive and transferred to the computer system. 

Note that the above explanation is made on an assumption 

that a recordfng medium is a flexible dis~, but the same processing 

can also be performed using an ·optrcal disk. In addftlon, the 
20 recording medium is not limited to these,· but any other mediums 

such as a CD-ROM, memory card, and a ROM cassett6'can be used in 

the same manner if a program can b~ recorded on them. 

Although only some exemplary embodiments of this invention 

have been described in detaH above, those skiUed . in the art will 

25 readily appreciate that many modifications are possible in the 

exemplary embodiments wlthout materially departing from the 

novel teachings and advantages of this Invention. Accordfng!y, all 

such modifications are intended to be rncluded within the scope of 

this invention. 

ao 
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A multiplexer and a demuitiplexer according to the present 

rnventI9n can perform efficient decoding or displaying when data 

obtaf ned by multiplexing a stream of MPEG-4 AVC is speciaf-pfayed 

back, so that the present invention is particularly effective for a 

5 playback device of a package media which focuses on a trick··play 

function. 
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Cl.AIMS 
1. I!-, stream generation apparatus whfch generates a stream 

Including coded pictures and a command for managing a buffer 

which holds a decoded picture as a reference picture, the command 

. 5 being added to one of the coded pictures, said apparatus 

comprising: 

10 

·15 

a judging unit operable to judge that whether or not the coded 

picture to which the command is added is to be skipped at the time 

of trick-play; 

an adding unit operable to add, 'in the case where the coded 

picture is judged to be skipped, repetition information indicating the 

same contents as the command to another coded picture that 

follows, in decoding order, the coded picture judged to be skipped 

and that is not skipped at the time of the trick-play; and 

a generating unit operable to generate the stream indudlng 

the coded pictures, the command and the repetition inform.atfon. 

2. The stream generation apparatus according to Clalm 1., 

wherein the comrnand instructs to change an attribute of the 
20 reference picture stored in the buffer from a short term memory to 

a long term memory. 

3. The stre'am generation apparatus according to Clafm 1, 

wherein said judging unit is operable to judge that a reference 

25 B picture is skipped at the time of trick-play, in the case where the 

coded picture to which the command Is added is the reference B 

picture that fs to be referred to when another coded picture is 
decoded. 

30 4. The stream generation apparatus according to Claim 3 1 

wherein sald adding unit is operabie to add the repetition 

Information to one of ar1 I picture and a P picture which followst in 
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decodtng order, the coded picture judged to be sk!pped 1 the coded 

pictur~ being a reference B picture. 

5. The stream generation apparatus according to Claim 1 1 
-

wherein said judging unit ts operable to judge that a P picture 

Is skipped at the time of trick-play, in the case where the coded 

picture to which the command is added is the P picture that is to be 

skipped when a specific P picture is decoded, and 

the specific P picture can be decoded by selectively decoding 

10 a preceding I picture or P picture in decoding order. 

6. The stream generation apparatus according to Claim 5, 

whereln said adding unit is operable to add the repetition 

information to the another picture that follows, in decoding order, 

·15 the P picture judged to be skipped and that fs necessary for decoding 

the specific P picture. 

7. The stream generation apparatus according to Claim 6 1 

wherein said judging unit Is further operable to judge that a 

20 reference B pfcture ls to be skfpped at the time of trick-play, fn the 

case where the coded picture to which the command -is added ls the 

reference B picture. 

25 

8. The stream generation apparatus according to Claim 7, 

wherein said adding unit is further operable to add the 

repetition information to one of an I picture and a P picture that 

follows, in decoding order, the reference B picture judged to be 

skipped. 

30 9. A stream generation method for generating a stream 

including coded pictures and a command for managing a buffer 

which holds a decoded picture as a reference picture, the command 
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being added to one of the coded pictures that is used as a reference 

picture., safd method comprising: · 

judging that whether or not the coded picture to which the 

command ls added ls to be skipped at the time of trick-pfay; 

.5 adding, fn the c~se where the coded picture is judged to be 

skipped, repetition information indicating the same contents as the 

command to another coded picture that follows, in decoding order, 

the coded picture Judged to be skfpped and that ls not skipped at the 

time of the trick-play; and 

10 generating the stream including the coded pictures, the 

command and the repetition information. 

10. A picture coding apparatus comprising: 

a coding unit operable to code pictures;. 

-15 a first addil)g unit operable to add a command for managing a 

buffer which holds a decoded picture as a reference picture to one of 

the coded pictures that is used as a reference picture; 

a judgfng unft operable to judge that whether or not the coded 

picture to which the command is added is to be skipped at the time 

20 of trick-play; 

an adding unit operable to add, in the case where the coded 

picture is judged to be skipped, repetition information indicating the 

same contents· as the command to another coded picture that 

follows, in decoding order, the coded picture judged to be skipped 

25 and that is not skipped at the time of the trick~play, and 

a generation unit operable to generate the stream including 

the coded pictures, the command and the repetitfon information. 

11. A picture coding method, comprising: 

ao coding prctures; 

adding a command for managing a buffer which holds a 

decoded picture as a reference picture to one of the coded pictures 
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that is used as a reference picture; 

Judging that whether or not the coded picture to which the 

command is added is to be skipped at the time of trlck-play; 

adding, f n the case where the coded picture is judged to be 

. 5 skipped, repetition information indicating the same contents as the 

command to another coded p!eture that foUows, in decoding order, 

the coded picture judged to be skipped and that ts not skipped at the 

time of the trick-play; and 

generating the stream including the coded pictures, the 

10 command and the repetition information. 

15 

12. A computer readable recording medium in which a program is 

recorded, the program being for causing a computer to execute the 

stream generation method according to Claim 9. 

13. A computer readable recording medium in which a program is 

recorded , the program being for causing a computer to execute the 

picture coding method according to Claim 11, 

20 14., A program for causing a computer to execute the stream 

25 

generation method according to Claim 9. " 

15. A program for causing a computer to execute the picture 

coding method according to Claim 11. 

16. A stream which indudes coded pictures, 

wherein said stream Includes a command and repetition 

information, 

said command is a command for managing a buffer which 

so holds a decoded picture as a reference picture, and is added to one 

of the coded pictures used as a reference picture, and 

said repetftion Information has the same contents as the 
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command added to one of the co~ed pictures that is to be skipped at 

the ti me of trick-play, and is added to another coded picture which 

follows, in decoding order, the coded picture to be skipped and that 

is not skipped at the time of the trick-play . 

17. A computer readable record Ing medium in which tt1e stream 

according to Claim 16 Is recorded. 

18. An integrated circuit which generates a stream including 

10 coded pictures and a command for managing a buffer which holds a 

decoded picture as a reference plcture, the command being added to 

one of the coded pictures, said Integrated circuit comprising: 

a judging unit operable to judge that whether or not the coded 

picture to which the command is added is to be skipped at the time 

15 of trick-play; 
an adding unit operable to add, in the case where the coded 

picture Is judged to be skipped, r~petition information indicating the 

same contents as the command to another coded picture that 

follows, in decoding order, the coded pfcture judged to be skipped 

20 and that is not skipped at the time of the trick-play; and 

a generating unit operable to generate the st~eam including 

the coded pictures, the command and the repetition Information. 
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u:. AUD (Acce:,s Unit Del i~iitcr) 4 1 n~ii::mf ~ ti._ tCF, PPS 4 2, SE r (Suppl 
e 1il en ta i En ha n cc men t l r. f o rn a t i on) 4 3 , V C L ( V 1 de o Cod i n g Laye r) 4 4 v') !(~ 1:-' ~r. 
[W t. t"t T 1,, ' -~ ., fJ: t5 , lZI 2 ( C ) tz:: to d· .£ A U D 4 1 , P P S 4 2 ?:t ;Z, -~"" L {., £', ~ t:' kt. {l: 

\,' 0 

(003lJ 
~ t::. , V C L 4 4 ?J: ffiq 2 ( D ) t,:. ~ 'i; J.: ? i: .. $t': liJ{ t: .,.,,, ·;, 1f 4 4 l t ~ f1 T ~ .!f1. - O) l 

;.:<, ·7 ... ( A ( 1 - S l i c e) 4 11 l 'f:' ~ 1N, 1..: Zl 7: l ' .?;., " t;.r: %5 , V C L 4 4 l;t I -~ S I l i:: e -r::, &S 
tl ti 1-~ ~ ,::) A 7 ·{ 7.. 'c' :fil tvl t5 ~1. T' 11':, ,t \t ' ,. 

(0032} 
1 ff: , 181 2 ( C ) i.::. :ir;. •J' S E 1 4 3 t.::. t~ , ~ l t:: .if, -t i) '/J ; "' ') ;f, .,f Y f, S E 1 ;J. ·.~' -t: ·-· !O 

:.J (Recov1::ry Point SE! message: RP - S E f) f} ·~ * fl -0 Ct: ifm :?..:> n 7: t,, 1Ii" 
[0033} 
( :'& 1 ) 

recovery __ point(p...::tyloadSize) { 

recovery_ cnt frame._ ! 
exact_match_f!ag ~ 

broken_!ink_t!ag 

chang i ng~_.s I i ce_group __ idc 

} 

R P - s E I kl: 11/J: ~ ~ -1 :;.., 1-- ~~ ~}1 Yi~ -t 1;, ,mi f.FJ ~ "f 0 I'.) • A U $f':l t.::. R P - s E , 1..l~ :(.'j. {E -,r ,°;> 

;::. t.'.: t' r - A u 3 l -/J~ ~ ~1'» ;fs .-{ / t- ~ L T HJ1 ~ ~ t1. {;) <; ti:: :ts ' R p - $ E I !~ (}) ti/ ~1 tt l 
- r-1 u 3 .1 1} m %} ;:Jt -1 >· t- ·r a& ;,;) ,.: t: t.::. ~; lf G 1s~: v, it ?:b , tt~ 11n i:t 1~,J ~: ·rt 0 ,, 
[0034] 

Ni 2 l"!.i.. r} * 3 fj. :.:Z ·5 ,{ A ~;:: 1.? it ;/"t ~ 7, 5 -{ 7.. ,···, •y ~.. ( S I ic e H e a de r : S H ) Ci) ~ Y 51 •:; 30 
·7 ;::z *:: ;j-~ -~- " s H {1) :'/ / '7 •;; '7 A it ' ilk 2 (J) ~-' >-' :$t '?..t 1' .A t. ~ :h ,~ tz < ~ 3 (l) :./ :/ :~ ')' 7 
.::Z. <~ fp 0 ti: .:f; ,: t. if· Jfl ":, f1 -c t., ' -I) <• 

roo:1sJ 
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(8) JP 2006-129177 A 2006. 5.18 

( ~ 2 J 

header() slice •.. { 

f i rst_mb_in_s! i co 

st ice_type 
p i c,_parameter _sct_i d 

frame_m.im 
i f(!frame mbs onl y flag){ - - -

field _pie Hag 
if(field_pic __ flag) 

bot tom_field_flag 
} 

if(nal unit ___ type ,.. '< ...... :J; 

idr_pic_ id 
if(pi c order cnt type --· 0 ){ 

pic_order cnt ! sb 

if(pi c order_present flag && ! field__pic flag) 

de l ta_p i c_ordar __ cnt_bottom 
} 

if(pic ___ order ___ cnt type -- l && !<lelta pie order __ a lways_zero flag) 
r 

i. 

delta_pic order_cnt [ OJ 

i :f(pic order present flag 8J& !field pic .. Jlag ) 

delta__pic __ order cnt [1] 

} 

if(redundant pic __ cnt ... present_.flag) 
redundant_pic_cnt 

if (sli ce ___ t ype .. ,.. B) 

direct spatiaf_mv_prad flag 

if (s lice type:::=PJ ! slice type:::=SP l l s lice type::- ,.,.B.) i 
>, 

num ref idx -- _active override flag 

i f (num ref idx ... act ive overrlde_flag) { 

num ret_ i dx_10..,,act i ve_m inus1 

if (slice type -- 8) 

num ref idx_lt .. act ive minus1 
} 

} 

(0 036 ) 
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( ~ 3) 

ref_pic 1ist reordering() 

if((weighted_pred_flag && (slice __ type== P ! ; slice_type~.,,:: 

SP)) I! 

Cweighted_bi.pred_idc :::::: 1 && sU.ce_type :::"' B)) 

pred_weight ... table( ) 

if( nal_ref_idc !=O) 

f :::.:.:.:::.:.·.:.~~~~-f~:c:.~:fi:,~~-ikLr.~·(-.).t~?lJiilttflilt\ltjf{:\ffi/fi\I\Jli/i@Jf'l\JIJft 
if(entropy ___ co<ling_Jno<le ... flag && slice_type !:-:: I && 

slice_type 1~ SI) 

cabac_ in it_. i de 

s ! ice_qp_de!ta 

if (slice_type "'"' SP .. sUce .. J:ype == SO { 

if (slice __ type '-"'" SP) 

sp_for_switch_flag 

s i i ce_Qs_de I ta 

if (deblocking_f il ter _control __ presenr . ...f lag) { 

di sab!e ... dablock ing_f i I ter _idc 

if(di.sable ... debloc-ki.ng_filter_idc !:-:: 1 ) 1 

s1ice_aipha_cO_offset_div2 

siice_beta_offset_div2 

} 

if (num_sli.ce . . g.roups_minusl > 0 && 

slice_group __ map _ __type >"' 3 && slice_group_map_type <::: 5) 

slica_group_change_cycle 

} 

4,: ~ hui (!.) ff~ ~ c' (,j: , I .7, '7 -1' 7-. ( I - S l i c e) 4 4 1 ~ fr J; .t"l ~ S H 4 4 l l tc :f.1 t,' T , D 
PB (Decoding Pictuce Buffer: fjpij- l, t~ ~ 7 .;f- -V i: ·t~ it. Z ~J < l'-.11 PE C 4 ···· AV C 1ift 

#':i i: ~ m 1.., tt 1 '\ ·;., 7 r ·r: ~ ff;! 1 (I) Wl 11 ms 1 4 2 M i: ~ ~ ,, *' !m I::' ? ,1- ~ kt c .: tc. ~ ?t. ~.} l•. 
~ ) t;:: ™1 ·ij ,f,; lf#J f'!= ii' f& ~ -:t· ~ , li. :~ it.1 fZ.:. :;":f; ·<t f d e c _ r e f ..... p i c -~, m a r k i n g 
J ~: ;tt L, -c t# fi!J tJ: ft!,t Ji;:'. ~ }~ ··:r- o 

(0037) 

:.m 
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dec_ref_pi.c __ marking( ) ( 

if(nal_unit_type == 5){ 

no_output_of_prior_pics_flag 

! ong __ term .... re fe ranee_ f I ag 

}else{ 

>:-: :.:-:::::.:~-q.~RtJ::Y:~~:-rr.t«E}:xc-:Tir~/Dg/J}2~t~s-:.t:,!.~1@::ttt?tttrtmmrrnmm=11i!i\1Ititi111ii( 
if(ad.aptive_.ref.J:i:ic __ marking_mode,Jlag ) 

do{ 

t:::::::,:ii:;:::;,:;::,:;~;;:jiiiir:J1i~~i?6i:~riJ;.s:~:9\f 9.J:;.§.r.i(~If Bi\{it/ft:lJf li}f}iiif\{: 
if(memory __ management_control_operation =~ t j l 

memory __ management_contro1 ... operatioin =~ 3 ) 

di f ference_of _pi c_rn.ims_m i nus 1 

i f(memory _management ...... control ... ope.ra Li.on ····· 2 ) 

long_term_pic_num 

if(memor, ... management __ control ... operad.on -·· 3 1 I 

memory _management ... control.__operation 6 ) 

! ong_ term_ frame~. i dx 

if(roemory_management_control ... PPeration ,:,,. 4 ) 

max_! ong_ term_ f rnme_ i dx,~p t us 1 

} while( memory _management_control __ operation ! "" 0 ) 

.::. if,) ~ 4 ti S H -1 4 l l l~ CJ) ~1 3 k );'~ l., t~: f d e c . . . r {: f ..... p 

i n g ·-·· m o d e ..... f t a g J ~;t S ~-; .,i <i memory __ man a g 

ement. ..... contro 
ti L v, ?) O 

(00 38] 
c tl) HQ ;,"E t~ , c. O) ~ x~ ·t ~~fJ :}j~ ;t~ ~::: !\:i' P' E (~ ~~~ w· l~ \/ (: :}~ ·h~f 4·i: ~, l~\ L .. '/~: ·~~~ ~~i t:~: )·· ;f·· ·~~ ..: , ~,:.: 

7 J' -c- £6 ~ D fl B ~ :¥)J }~j .ft:: ~~t ·{~ t\ CE) 'Z~~ J) Q :~ },~~f ~J; t .. 't;.: J~ ) tr{:. , ~;:! i~ :£{. it1 j ? ft t5 t.- ' ·r , /:~ 
U 1f Jl,, - 7 3 l l K Pfr .~~ )" -~ A U tr. , @t ;_@· ,t~ ·{ ~,.., 1, 0 l .... A U ~-~ i L ·( }:} %'} fr:: f}~/ o) f~: ~i ;:~'. 

1- -" t. t, -c ~ m c T t-' t;i: t',, 
(0039] 

Page 670 of 728



{ 1 S} 

Page 671 of 728



1 4 (~ 

4 3 
~ #~~ ~i~ 

t~f- :~+~ ti) )] iti 

( 12) JP 2006-129177 A 2006.5.18 

"~ 

· i ~ I 
: t ~" :: 

\)-.:. 

/ "'{ff1 

Page 672 of 728



(~l 3 l 

~ [ 

!\ 'l "·i l'\ 
i " ' . ) : ,, 
f 

-~ .o,nH~U 

2006-129177 A 2006 . 5. 18 

Page 673 of 728



, -·-''' _, __ , )''W~ .. 

Publicatlcm number: JP2006129177 A2. 

Publication country: JAPAN 

Publication type: APPUCA noN 
Pul>!lcatlon date: 

Application number: JP200403i5967 

Application date: 20041029 

Priority: 

Assignee: 

Assignee"'1d: 

lrP,entof'1d: 

JP20fWJ3i5967 20041i}29, 

VICTOR CO OF .!APAN LTD : 

VICTOR COMPAN'{ OF JAPAN : 

MOR!SH!GE TA.KASH/ ; 

fntemationa! cfassll: H04N5i92 20060101 l c ; HtJ4N5:'S2 20000':01 ! A ; Gn B20t~2 :.?mIBO'iOi i C , G'!-'!820<'i2 20\160i0~ ! A; 
H04N7i32 20000101 l C : H04N7t32 20G60i0i i A : 

Famlly members: 

Title: 

Title: 

RECOR Di NG APPAf'v\ TUS AND RECORDING MED!UM 

~~~~.&{1fil:-_~m_~': 

Abstract: 
PROBLEM TO BE SOLVED: To ras~ve lne prol:liein m,ll ai; !nitla,~ing ;;nit is emptoyed as a relt:m j:x>:n! in p:-~!cu\,e 
cocilng beiweer1 a p,uralaty of i~,ctures amJ henoo the ret~:r,, p0in1 1s accornpa,·,;ed by an ,;1i-tia:lza,,cm of the whoie of 
decoding apparatus, so ti~al t.'\e derodlng appa1at1.1s !s high,y tltm.'iened to maila it diffiooit to ,.:se ti'1e return po!nl b)' a 
short wilt.SOLI..ITlON: A retum po;,1t ,r.a,1a,1en·,ent ·,:n g!ves tl~ mstruc.~'itm of the mitia;izati;.,t, ot a rel'eH>rn:e px:uffe 
bi.i&.-r to ,m enooder 124. Tl,e eneo<!e, ~ 24 fo!lo·W$ ihe insh,iction of the :i,,t!a!!:Za!ion of t~e reference pk:ture t.uifor to 
gl\.'e li1e !nshuction of the !:-1/t1a!l:r.a1io:1 of the referern;e ;:i,icture bwifer to U.e ,·efe:-e,,ce r,ict,ffe bi;fier ma,wge,,;ent 12~,, 
and ,he--i perfmms e1~cocfo9 within pie.h.!res con!a=ni>1\'l tt,e msl.niction of (he h·;i{ia;izatlc,-. of the reference p!c<;;re h~,ft'm. 
After !he encodlil>,l withlrt lhe pic/,;res to:- ~t;ng as the retm'l'! ,x~,:,t. the rettim ,xlin! rrianagement i2·, transfers the 
~?r:co~1r 124 to a no:rt!af state. ·r~~e e~,-code: 124 perk):~!~ e;"~cod~r~g ~n er~c~,dSn9 sHbsequent to tl\e reH.w~~ p,):~t '"-'~"thi.x:t 
,is!rs..g pictures prior to the retwn pomt as !he reference, p:cttlt<;). 

Abstract: 

t~fil§l .w~!:.::'.'7".f-\> ~1,;,.;~&~if:.~tH,1-c. wm)!e-{:;., i,.c 
l., -r -t.1}~lHt .i= ·;; 1, 'll.:f;tr~ L- "{ t,,-?> .t.:~. m~~,f-·{ > i-. ttW.{.}~ 
~:ht-(1>~JJ~w~~1t::i ,~<1>. i~~-~w~:~ tAH'i~ff~<, m~~~ ~/~~~z•~•~~•m••~c~~•~•~. 
rn~;~~~l m~~~-< ::..- i--~"®rnH 2 ~ ~T >:J-· i-:!i~ ·, 2 [j 

~--~?T~n~77©WM~~-~T • • X>~-~$i2 
4 !J t~ llH:~ ~~ ':f- -v Ji ·;; 7 i" «. %,.\.1 ~1HUl'oi i'>~.1~f t..~ , ,~n;~.!::'.'? ':f '\' / '( 
':I-;) ,-wmrni 1 2 3 t:Mi..· #>~t:"?r ·t .!,~? ,. .~,;~1t.~~·trni 
t..,, #!l!H:::'".'.'7'1·i< /,-:., 71' (1)W,~-il::~t,,t·~ *at.>~:f.::•,-':f- ~;*/1~-..; 
1t.~fi·::>~ m~i*,,:::., H:: 1;{.~!::'.'7-:r "<' <0!:.::'.'7<ri'·JJ.1&,'*ft~. 
tta.i~-f ::-- i-. ww.m, 1 2 1 t.t:1::.,,:.:J- ts~~ 2 .; ~~"l§~:t\~"'-~ 
fi~tt~.I/~-~B124~. &a*~>~~N©~~~t 
~- WR*~>~nR0~~~~~--~~~~~t..,~•~•~ 
;: ~ t~ <.~~Ht:~ fi ·:>. 

~,?) z.: t. t3.< ~J~!~·~i~:J-§~{f>~:~~ 7 ·~ c:);;.;. --{~~~~~·ft.lf' ~ t:"~T 
-~ f·~~t:f~il~t. ~~ t}~·~H;:.~·:itl°..: d~ ~ i~·~ ·ft'T·"·· $l ~i~~~"S~i~: 

chal-,enga. hecause ,t ,,ses tt;e t,n,t is initialize::! as reco"l3•Y point 
reooveiy po;nt !:mcat..:se !he entire apparatus wilh ttir., ;n\ta,iza!,m~ 
of the ct,1coding apparatus f~ dec.odi1,g high ,oao, te;i.1m t>e w,ed 
as a point. ,n shofi is a p,·ob~m 

reso1~:t;on instructs tne mitla;iz.aton of {he reference picwre b,iffer 
i24 to e,,,-;,.we. Enoomng 1m,t :24 f(l{,o,"1ng the instn.x:t'ons 
reference pk:ture buffer inltiaiiZa!ion, the ,nHiaiti:at!on :ris!nict,on is 
§s.&ue..1 f~,r r~'?~~renw pi~tute btiffer refe£erioe p;ck:fe btiffe;· 
management unit 123 perfom1s picl,..-e coding, :nc:,;uln~ 
h·,stn.i~;an ln the !n!tm,rzalion of reference p,c,.'w·e tlt.lffe:-. t,fier 
eowtlii~g a picture in a pict,;;e and H?covety polni_ rocovery pc~r,i 
r1i.1;1agement unit 121 causes 11,e !ransilion to ,'3. :1o;rna1 siate 
l!>:1:::oding wiil 124. Encodi:;g unit ·124. a ,-;,.>ding point o! recove,·y 
afier ~he encodf:-lg is perfon;1ed ~~i~hc:..:f p:"ev:-o,~s ,:se as a 
referenoJ pic.ture a pictute of i.i1e reco11e1y po!Pt 

Figur<!l 1 snows selected 

1 . the p,ki:t~r-::: ttJ be er~c,')t.~"-~ to ,~.:.~ifi~J'-fri:" the fn~~1e s§gr~ai ti : 
~i~J~~)I:¢d. }nrer picture pt~i:"-:t,)n ,x"'N..it:ig a:'"~-0 coti:ng: ~~·it'h i'efeHl"r'K':'~: 
to r~t~e or r~10:~~ pfc!~:res ~r(;n~ tt!e e~"1i>:~Q~x{ r-::~feret~ ~icU:ie t~tJite:- . 
~ne other ap;1ara!us k~· :-e¢,1:,t~r~{i n,ed~t..~1~ :-ec(i,rdJng tne en~xxitt..~J 
data bt ~~,xxi~!"'!£.l ~.i'~e pk':ttire, :n,":k:~n~ t~!'3 ,;,)din9 ~~ntj en{~·x.i::,g 
r~rtiy thf~ alx~Yf? ~'}:c~:te to i~e i!~Kxx1~'i3 \\~tt~t~Jt tetert~rR.~~ k? th~: 
;1~,~U.:f~ ent~xi~i i:~ s~§d ph~~ff~ i:":f the se,~er~:~ p;(:t,n1:s. a r~-CH.tre 

.. ~ .. .. ........... ........ ,.. .... ... .•.• . .. .... .... . ~~-.~.. ._ 
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tc~-v~ia~~~1:0 ·:, '"<.. ~ia~?'f • P-1i1-§sft:~ tlt.::~~ 
O')t'.'?'r~O')~~-ffiM0l:::?'r~~~~~!::'?'f•~•~-c. 
m,~;t--{::.,t-·7if:~:tt-·4'"~m~. &z1mre~!lt'.;l::'?'f"'\1J'(':l 7 rift 
t.llMIHt-r-~ts.'>·,?,>S:f-.t.1JO·ir•t1rnH~tn~~c.. m~ru.m;f--1' ::., 1-
'i'SJJ~-it-'bffl~- &Utmt~~~lH:::'.'~'.f--y /i')) 77' ~H.ll.Jt1Ht..;·.:g_,~ 
~-~ {{:!ITT l, 1.:: &!~ffi:W.O)~? 'r '\' ~r,}-l'§{t,~?'f- -Y !t~t::~-lii}{t, 

~~~-i'}i't.~*<nt:::?'1·~ t:~l,. wifft'.Wfflft'4'~~1.::J-..1JW 
m1ts.3: .t\t.::wJiti!:#1<.;.!::'? '.r ~o'( '., 7..,, t.i' 50')is,![ffiliflG>!::'·,-1-"" ~ 
N•~t'.'?'r•X~~ffi~mt:::~-r'\'~W~~~?'f•~•cN 
;i}ftl! .t1t.:.~?"!-v ~~!c~~~~-,=f '\' c L, ·(~}flt.., "t~·Z}{U: 
{i t~\?(1·~-it:'r'-~ 'ff. i:ll.f.Jq -&f<t~{t=H:!U: , ~"!~~-lijl-{t.:¥ t~f.l' 
~tt:!JJ t! n -'(t,. m~mt<'M( 1':;.., ~ ~ $Ji.ii~·t-~fflf!i., &V'&Jga~m, 
~?'r-V rt·;> 71"-~Wfflft,~~$-~:H,ttul,t.:JliEm~©t:::?'r 
~· p;if,f~1tt:::".7'f-t ~ Stri1~·it'r-1i: ~~~~1*",r.c~·i ~ta 
~*P.lc ~T-l'~~.:. t. ~~w.c. -~~Re~~~. 

2~Meft•OO~ffi~~•••••~~M&m~~~'?~.•• 
t:::?f· "\' J'(~J 7 "I' t.l' 5 O')~·l:}1t~J.<<') ·- ,R!j:~~O') ~-,-r • ~#' 
~l, -ct<J4}1t"t9 t'.'? 'r • !l6:fifl§f-J-;i}ftl::.. ftl;(1)~,;J'T • 1&$:ti 
q-&,:.u~< ~~~~{t1t;~(1)~?r'\' ©i?i. ~tl~ft<t~~~-=r 
~£1:j~~itt: ~~tf.Plft1,·.itt:.:J-.:;;~~1tr-~ ,,~aff.~ .nr.: 
E~~~'t'ifJ-:i-c ~~i;J(.,::.,1--~~~'-~Qffl~- :&.l'.fa~~a* 
~1!:::?'f·Y /1<--:; 7 }"~,W~Ht'4'~·$-0~1't:tlll, f.'.:pJr~C)~?'rY 
p;i~·li}1t;t:::?-r 'f ,::.1.~t:.W·lihl', ·1 ~~-~it::m~<J>~?T 1' ff. a~ 
~~JJJ!l:l1t;·it~1l)~t.:,~ ;J;~1l1ML·~ ~ .. t.:1~!ct't-~~7 'f· 1' Ii ':I 7 7 

'/J':}(l)~tciiJf§iilQ)~?Ti" P..~~1U·::~-r '\' ~1,;:~j1j1me1)~,;>"!

~ ~ft~IB~?~ ~~•cw~re~ .n~~~r~ ~~~--~~ 
7'1' c. l, "t:fit!JiH,, '"(~-liil-11::.~ :tir.:.t.}f)Ht,')''····11 t:. mtc~ffM~-1' 
/~e~~Y~ffl& &UME•B~?TYfl,7rWW~tT 
••~~~-~~•E~wm~?'f-~~~~~t:::?rY•••~ 
-1· :'./ 1--c. ~~~-1\Ht'r-~ c fftc~s.3: h"C~~.:.c: ~!14~?.:: ~~ 
5i~~~~. 

Description: 

. -:,'- - .....,., --

oodlr.g for a desirt.>d picture, c!ear!y point to return information, 
information adding means for acdlng an instruction !o initla!iZe the 
reference pictum buffer and the at>ove information, clearly point lo 
return said enooding target picture to be enooded into the picture 
efwr picture em::od.ing !x3k! desired adde.d an instruction i.o 
iniiialiZe a reference picture and e;aid buffet, said !nforrna.tion frorn 
the picture buffer has been inittal!ze<i t,y inl1ia!izing the instwctio:1 
s.aid coding means and outpUttir'\g the coded daw Emoodlng is 
performed using the above picture as reference p!dwre et.Jded 
picture coded after the coded p;cture or satd desired ~cture 1n a 
picture of said desired. S.3id codli.ig The output from !he uni!. sa,d 
return information to clea.~y point to the recomng medium and 
recording means to record lhe coded dala ,nciud~g a de;;;red 
p,cture coded p;ct.ire above was added ,n order to initiafi.?.e the 
reference picture buffer and said characterized t,y having a 
recordir19 de11ice. 

2. the picture lo tie encoded to configure the image stgnal ,s 
supplied, inter p::::ture prediction cooing and roding with t~feranoo 
to one ,,r mere pictures from the enooded reference plc~ure b~'ffer, 
the other A record!ng medium recorded wilh encoded d.rta. 
inciuding the em::c<ling and encoding the picture to be oodoo on!y 
w!th a p!ciure 10 be em:.,octed without refafenoo to the picture 
above, dearly ptiint to return into.vn'la!!on. and s.1k! T''le picture to 
be cooed after the coded plcture to be ,,ncoded m the desired 
picture added an instruc,iun to /nltlel\ze the reference ~ctur:~ 
buffer, tM <!esired picture from ttie aoove s.-;fd refemnce picture 
buffer has been io;liaii:eed by ;nitiaitzir.g !he instruciion said 
encoded data encod,,d ws,ng the aoove picture as reference 
picture coded after the coded plcture in a picture ln the ooded 
piclure or said dwrec info,malion to oe clearly above lhe return 
poinl, and said reference picture buff!!f" and a recording medium 
!hat has been recorded 3nd ooded data poinls to return !he oocled 
picture In the picture abo11e the de-sb-ed acded an instruction to 
inilia!ize. 

!0001] '.$~SJll,Ui!.&l~~.e.}.U1iafH.l~l:{i,';~j. ~t.:.~~a)~~~~)'7 ·\> .t 0~?-,;. i' 
!1ll'T~N~{tl'.fr,f~V ... fsl~{t:n:ttt::.J:.9~·.-;·{t-5"'····~Clll..\"Z , &~~fitt!:t~WtJ:ffl. 
t~;t~..{:;.., 1--J:. ~J i1.)'fci~.ts.ilfi~ia:m*•;~re~~-~11Hf?c~~1*coo~ -9,. 

[ 0001 J The µresent mventicr. relates to ~ 
tecotding de11ice anct reccm:iing mecllrnn !n 
me enc...'Xled dat<1 by enoo<:ling inter p:cturn 
pred,cfam codlng !s possible w~h mut!iple 
mfe(ence pic!ures. esp~ia!ly decod:ng 
recording medium recording apparatus and 
playt3ack to pro11ide a mO"Se reiiab:e ,ow
:rnpact rnt..ov~ry p,:ih\t to lhe device. 

[0002] MP E G 2{Mov:ng Picrurn Experts Group phase 2}~t:.ft.i§~ :h~~~®~·,\Ht 
~·!J'-~ll}l:f.>°!El-r:'©f'~~it.~.i>;..?t:::"'.lr-V~'f~W~it.~1'1!!fflVt·1.,,~ ( WhHt , ~~ 

•"~••••,.~?r1>•~••~~~-••t:::?-r1>M~0•am•c:-~em 
•ff6W-~h•~~t:::?'f-~~O')-Bffi•~N•~Y6S~~-ij . 8ffie~••~ 
fhl~.:~t., t ffi~tttf~"\ l::: l,\-:jtt~f.: lfj)ffJ t., t:~~'1>ffit l,\jji~-®Z(r~ft:,1;3ott: t.., ·r%1'5 

:n.--i:-v•. 

[0003J l,;IJ' t.,, ~? r"'P WFf-i!;lW•~Ht·r:tt, 5 ::.,-$( b.7"".7-t'..;l., I'.:.i··--llit©~~L::M 
~;tfw.,~. <'.: .td:t~?-:f· 'l' ~'1-~t.J~it~fi-:, ,;::~~7'- 1>©1l'UH.:.-.1.t, -'f)}l§t~~l-r ·\> ~ 

~m.-v~ t.::«>(1.)~*11::-~?r ~ 'i' 'f~ffi.~L, ·c S<dt,Jztfif.1 ;; , #~c".7'.f· 1· ~~1.:.: 7 i.., -h•~•~~~~~~-~~ant~~••~•~sn. ~m••oo••~~~~• 
fftf,:rw&ll:J-(:·&>;r;.,. c1;. ·:; t. m~t::.~t:~?T·\-' •f.$}tc: 1.,t.c.\.' ~7T t ~1~-k-~fi-.> 
~t:::?T~ff60')~--R~ff~8T56(~T- m•R~ff~-~~7'71'&••& 
•*~~~c.~~).CS. ~7~'1'~--~-~--~••• 
{00-04) ~;11.f..iM PEG 2 't'~. ~-;?'f· i' p;ir-.t~{r,1:,mlltt: .tt~ l t:~:»f· -v ~~~i~-1 
::.., H:: t.,,{~fflL, , ~-(l)mM}$f:l!:4: - ~{i) l ~-;.>"!- 'I' t:.·h1)W-~-'HHi';~ffi~a:(1)P t~ 

t 0002 J MPEG2 {Mo111ng P;oture El':perts 
Gro..1p phase 2} in video coding is 
represente;;! by s1.1ch inter piclure pr~!ctior1 
ooding us:ttg predictive m1n{l in t'me 
dire<-.tk!n ls that (for examp;e, see Nm~-
P,1tent D!:>eument i }. Inter picti.ere ptooicticn 
coding, ihe motion ;nformet!on between 
referenoo pictures is a method of er.coding 
information fer !he pred,cte{! differenoo 
between the pic!ures cteate;;! from motion 
,nfoimalion, video ls a st:-ong oon·eia!icn 
between ttle ~atum of time d,rection known 
as el'f:ciectt video codmg schmne 'was 
1.1lfi,!ed. 

{ OM3 ) P..vt the ;nter p!ct,ire pr.m:eoon 
ooding ,n r.mdom ,Jooess, ,here is a Um;, to 
the error ret:.im. Th~; is tr1e picture cteoo<:ling 
inter p,ct,srn pr~;cEtm ui<.fa~s ,s perfi:,,11·,ed, 
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?'1· 'I' .&i'f B !'.:'77'··\• t.1'6~.:Jf> GOP { Group Of P~turo ) 't'0~. tf'J 3 CG OP <n
~~~Y. a®Cfi~~ . Pl:.7r~(P~~~~)~~-1•w~7~?~-·L,T 
~~{t~ ti.t.::~f1>J.:Y.IMfJ~it00i~·~w1J. B 1'::"?'r 1' { 6-Picturn ) f.ij:iE/,'i..:bli:*\1> 
'* 1 ~©~'7'f ~ ~#f(~t., "t fJ.i,1t~ ti.t.:.5Kt.i!ol'1'-~'1sr~·{t,iii®1:'. ~tt~.ti~~l\l{c 
/'J:Q i".'.'~>r ·r l:t i t::'?'1-1' { 1-Pict•.ire 1 . P t:::?·:f "V c: ~i.E~ :t, t ~ lj. ! !::'.'7-:f· ~· ~ 
m~ut. L,t.:PHEtt~fili::<!' ih'(l,\~. 

(0006) ~;: ~ 't'. l('i~. J!l.,~~m*Ht::ltt:mM P E G 4 • AV C { Advancoo Video 
Goding } l'J: l::C -R~<'! .ti.-'!> 2 .~l-)!.J.:(1). AA!t:?r -v ~ ~in l, . i:'.'.'/ 'r't' ~:r, ;~~ fi-3 
~~7~•:r-•'1sr•~{~~--B~?7~M~~~~~)ff~~·~~T~~(m~ 
~- •~•K~a2. •n~~1••} - ~0•~~7~·~~•w~re~tt. •<m• 
Ri:'.'.?r•••mT~~tc~~- 7G-~M~~~-·£~J.:~tt~~~~- A~· 
*© 1ll \..'~-i}ft~m~ ·:r ~ :e. fl> c--* ~. 

(0000} l,1.i' l;/'5.tf f'>, ~~~?'f 'I' fi!"f;lft-f{}ft't'tt.. MP E G 2 !.:$$it~ GOP~ 
1~.'t"O)t~~:n:tt>l>:. 'f:'(l) ~ ~)P.j,fff ~9 !:.~l!llmffm~o ~.:it.It. ffi$:~?r -v m;q.~~~ 
M,;:. GO P-*'ft:7..'l.1>@:~JJ'it~.l!!a.iflL, 1~:~~~5jt·1·@ 4 CJSL.~-r. GOP O')~~t I~~ 
t l:.?7 '\' (, .. Picture) 6 1 >'J' ~~@~~:rf.00!1!r~9c, ffi~ t ~?'r • 6 1 .t).'~0')$

%lil!:i~i;F-f::1U::t~~. -1'I. itt<~~f.:'6()),~~ff~WJ/J:. P ~77 Y { P-Picrure} 6 

2 , 9 ~?r"\' ( B-Pic!ure} 6 3~, lf.:QJ 6 4 , 6 5 io::~TA3t:~"l H:~?'rt- 5 
1~8m~?TY••~••t.:.1..,tRffi1..,t~6. M •. S~ll:.~T~61#S©W 
~W$.l.t1*il~ titJ'.\,'• 

100011 ,e;.:.. <:. ~*· ~~i:'.'.?7 '\' tm ::r-~~~ft~{j.mffl1.R-< :..- t--.i:. ,1ir>f&~;g:flj$_ 
~Wffil:~ 1i> 1:::IM.:. ·mmi1t.::i.:-:. >;1 }- ~ti1~1fi,(:.., H::. L- -z~m I.., ·t1,.,9. '.:ct::. #11.!:: i.,''( 

~m't-:M PEG 4 - AV C 7..'!J. l DR ·AU (Access. Unit '. A Lli;t 1 ~?'1'1'it/J; 
--~~~~~--~-·)ff~h~--T~. !DR-AU~. M~T~VCLff~ 
rnW,tr~ft~ -~ t ~-?·{ :;q 1-SUce) mJ.,. ( 7, 74 7,(Sl:ce}l;t.M PEG 4 . AV CC 

~~6N~~•m~•~- ~?'r~~1-Bfflm~71'~~m•~ti•>~••eft. 
@:t}~~C:>tft~{t:it"t'~JJM'it~ -'!l $/ili~~ -:1. 

{0008} 

M P E G 2 m~ ( ! S O I I E C 1 3 8 1 8 • 2 ! T U • T H. 2 6 2 ) 

[000$) t,1.)'t,,fJ:t.fS. J:??,i.1>m:~l:::'.'?'r"l'iffl1"•:im~·•!Htt.:.t:J\..'•T. .. ~JJlit.Hr.1= ':.' t--i.t. 
m-~~~:'£:~tOWPl!it':iW-:;, 'I:.: ?J>. fJ~~iU.:~;;I.., m,f,;Jff~<. W'.~t;f-1' > i-- t.:. L, T~ 
1.,,.$.fir..'f.~T,i;> z.:t. i:tlfflml't"a;~~ 

~~~*•~1:t~~©AC~~~an~~0~.•~•~c•~••n~<. w•~ 
~~ff~U:t· h~m~n~-< > t- ~m.~i...~ij,?.,[c~,zyt~lHfE~liliHH:.m~ir~.:. c.~ § 

lliJ,t·>f9. 

roo111 ..tacO) m lliJ :~il..1~-v-'!l t:.:Jh . *~i·~l}O')Rc~•~.t;. *~;~ :n.Qifilft&?e.m•·r~ 
~~ft,M~<n~? 'Ti':~. •m.~? T ·\•I~':!? 'f' b'50')~·1:}ft:>1i~0->2 !J:t!if&(l')l:.? 
r~~-~Gt'r-r.~Y~i:'.'.?T'l'M~~ffl~re~ . -~~?71'~0•T•~t~< 
~-1~ it.t-J& <l>i::::'. 7 .:r "i' (J) ~ 't"~-1:} fL 1f • !::'.' 7 ·1· "' ;;H1-4t·ft. t. Zi: '* t:~~{t;t;:it t: .t. ·i9 'r-1 
~ft.-3''-:;t>l,:~S'-~~t:~~'#~lii!~~!llf7..'~ ?t, ~?'f--"'~~~1t-e: .n1.-:.m~mt:' 
?'f'\'0~~.mm~l:::'.'7r~~~~re~~r"'t:ML-~. ffi~~4~~~~~•~• 
f.t,l, ,&{J'OJ\\'H".'~'.77'1' ft~ 7 :r u:rH4~ft1J'~$~~**t!'-'!liff~{-f:illl¥-.~c. ~~1f-·1' 
:;.., t-. llt~J~1t ~m?it:. &U'$!{((~? r y 1~-:177 ~~JJlill1t:1t~$1;~1stmt,.t.:r1rm0>i:'.'. 
?:r.,.01~.i,{t.~?'1· '( .i:-...t~t:~~1tv~:m-l1}1r;Mm0!::'.'?".f-"' t.:.~l, . WW!ft·T-9$ 
1.·1.:J;. tHJJW11t.<! :r,t.::~!W.!'.:'?-'f·1' H!'J? r ,.,. s O>i'iima>c-71'· "'~f<l~1tl:::'.''.'.lr "? 5?. 
~mm0t:.?'r'I' r:i~·~1u~?-r"' t. .. ~t-:.fl~,t~ n~:~?r"' ~$-~t::.''.7:r-r t. L-~ 

• -:,- - - t ·-

ttmre is; a r-eed to deoo<le ttl5 reference 
pictum In ad11ar.ce tc create a prooictive 
picture, 1A,tlicll is encoded by interrranie 
predictive coding is atso a reference plct<.ire 
c.ases com,idered. it is !:lecaui;e you nave to 
fo!!ow its dl?pendencie!;. nu.is, it is possible 
to return to p!ay only from the p!cture 
ent<.ojing ~irfonm.<d in the picture doP...s not 
need anot!>.er pict•.1re decoding {hereinafter 
referred to as t"le point where retwns can 
ptay picture mr..overy}. Furthermore. the 
p;ct,ire is a piece of screen !nfoo'Y!ation. 

[ 0004 J lri MPEG2 forexam~e, be ust!cl as 
a recovery point ! picture in a piciwe 
cons:sti.ng of cod~ units that rel.um mu!tip!'/3 
p~103s that m!gt,i be affee,1ed and I picture a 
piece of GOP oonsists of picrures of P ,md 
S pictures (Group Of P!cture} are. lv1 
example of !he GOP in flgure 3. In the 
figure, ? plctures (P-Picture) Is a forward 
predi-~ticn $.'loodecl image encoded with 
reference !o the previous one p!cture, B 
pictum (8,..Picture} is one oi each oftlle past 
ood f1il1.1m ln Um b:diiectional predl<::w:m 
oowde<I image encoded Wit!'I referene$- to 
the pictures, emch p,'ct(Jre is refe!'ence<:l and 
I picturra (I-Picture}. and P pictures are 
!irnite<I. the ! i;iicture reproduc;tion and ca11 
not guarantee !he retum point ~ing. 

[ 00{).5 J !n recen! ye-ara, MPEG4 vil:!oo 
cocllflS starn:!erd-A VC (Adva"lood Video 
Cocir.g) \;/,;.ing two or more referene-0 
pict1.,res, such as reprewntect by, intar 
pl,;11.xe prediction is ~rfoimect Inter pictt,rn 
pred:ctive coding (hereimifter rel'\;rred to 
sm,e,a! inter picture precictlon cotSlng) have 
attracted attantio,-i (eg, ncn-petent 
document 2. Paten! Documellt 'I). :n lhis 
muHi-picture prediction ceding, by l».\ing a 
lot of i,eferenc~; pictures, oy Improving !h<::> 
'l?ffich:mcy of inter-frame prediction Is 
intended to pr0'1i&.1 a mo,-e efficient ceding. 

l OOOG] Hcwev<:>r, rm;ltipie inter p!,-;iurn 
predlc!i<.m a;.>ding is app!ied as a method to 
,etum the nvrr.ber of GOP MPEG2 is a 
!'robli?m. For e)(ample, !r.1 i-lgure 4 shows a 
stale of applying the methoo re!um in GOP 
units for encoding !,,'l'ediclioo p;~ture more .. l 
picEure and the beginning of the GOP {!
Picture} and stat! playing retum from 61 tl'le 
previous I p:cture 51 re!urn The reference 
image is und,'?fined. On the (;titer hand. P 
picture can be referonred fmm mu:tiple 
images (P..Picturn} 62, B ??pi;,iunr.; {B-
Picti.ire) 63 ls ,1sed e.s the mfornnce image i 
picture previo:.is p!Clure return to 6'1 '35 
shown in tr1e arrows 64 and 65 1h&t. A 
r esu!t. reoovery from the i picture 
reproduction is not g;.iaranteed to return 61 

[ OOD7 l Theref¢ie, coove-ntit:ma§y, !n the 
inter pk,1ure r,rediciion coding in or<iHr to 
ensure a m¢re ,e!iatle p!ay fmm e:i-m po:rit 
of return, anct return the ,ml! lo us,1 as tt?•~ 
ini!ialiZ.atlon point. An e~r:mple cite!d em1ier 
MPEG4-iri AVC, !DR-.A.U (Access Un!t: l>.U 
is ,3 unit d one pk.1ure summarizes 1he 
<nforma!ion) t-o tatt into !tlis category. !OR· 
AU is, ! sfoe that is code<.1 VCL beloog !n 
fue picture (!-Slice} Onty (slioe (S!!ce) is a 
unit of MPE<.'~nooded in AVC. the picture 
is oompoN!d of i-oi~vl..>ra! s!ic:es 1 Ru) is 
composed, wi!h the ,':<'3pabiii!y lo initialize 
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{ 0000 j Hcwever. ii~ several of th~i above 
inler pictum premc!:ion ccx:ling, un:i 
inttiaH;rn!km :rwo!lt<lll ihf! milkl!i;<:ation of tne 
,mtim ~pp,irn!us tor der.otiing, a oor.oding 
<.'h,wice fer l'l<il<l'><'Y !cad, as !he recovery point 
units to oo \JS$d in s.>iort is .:i: problem. 

f 0010} The pfesei1t irwentlcn has t.1eel'l 
made in V'.ew of the abo~e. a deooolnu 
deviee fuf the foad !s law, the r~rdi;i°g 
,jev!ce anct may pro'.licte a tecovery point 
tt1at is guaranie-.o.d ,o ensure s-epioduction 
intended to provltle a t~rding medium. 

f 0011 j To ac~lev.::- tne ,1oow? objt:r,!. the 
recordin-J app,-smtt:s cf m<:> ii:vent;cn. !he 
,mcod!ng target pi,~1um to oo supp!:<?o © 
ccrn,1n1ct an image, !h~ encoded 
!nformaoor, from t.'1e picltue !:>:..iffer iloter 
p~ture p:ooictk,n i:.0,,"!ing a,"ld cooii:g wi!h 
referen~ 10 one or mote picture&, ri-1C!uuing 
•:mcooing ,md eneo{'!!ng of the plctureto be 
,·mc<Jded by encoo!!,g 01,ty me emx.>s:lil,g 
target piciure v.'i!hout refelling to other 
p!ct1.,·;-es apparntu~; for recording da~ 
recording medium or in a p!wrnf.<ty of 
encoded µicl1..<res ii~ me p!cture, a picll:(e 
wcing for a desimci picti.,re, t.!emi y point to 
rntwrn inf;xmat:on . • ~nci ihe !f!i!ial referer,ro 
piclurn buffer ,<\&lltkma! me,as\,:ms incl1..<do 
information and in:stn..1clicns to, or retum 
infom,ation to explicitly point. the eflt.m;ng 
target piciurn m be encoded with!n lhe 
coded piciure ~fter pi<:tme of the clBsirnd 
lrmtnictkm is c:dded to initialize !he 
reference piCllxe buffer. and coooo data 
encoding ls pmiorm~·d using a cooed 
reference picture afler ficiure roded picture 
c,o,jed pir.:turn in a picture or desi;'ed in a 
<:!esk~ picture from ref~rence pict'-1re buffer 
,s Initialized to t~ irdtla!!zed by 1he 
inskws.:iior: ~rw;..'<:!ing mem1s to m.f~u!, the 
output lrom the encoding rne.sns, to ei<;:,,ess 
a 9(.>in! r~oovery information. !he oodeci data 
reor,rcting mecium inc!w:iing a picture of 1he 
nesire,:i cocll.1c picture added im !rmiruction 
to miliali,'!e th,i ref,1ren,,e picture buffer and 
r.:hamcteriroc by having r: means to record 
to record .. 

[ 0012 J fn the irll!e1,tlon. rerovery 
informaiior: p(Jiilt to explicitly coding thf! 
i~o..">d piclure and return points in ;he 
deisired picture added an 1m,ln,c!icn to 
ifli!ia!lze the referef!<':6 pic~1re btsffr,,r and 
d.iii to the mccrdi11,J meditim 1,, record 11'*
da~ reproducifl\J OO'>'icf, d~'Xiing fur 
decoding a oooe<l data recordil'\g medium 
can be ~litla!ized at the point relum only the 
buffer of the deeo<!$r corresponct!ng lo tt.e 
ptct'-1re t,,wfl'er rcle,'ence. the slete cf tne 
p!aybacl< cl<1:vice d,~crypts recovery paint 
cal'! not be U$NJ 3:s, a 1.1nit \\~th the cap3bility 
to in~tia!ize ir:itiaiize e::L 
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l oo·l 3 ] In ord~!f to achieve tt1e aoov« 
object. lhe recoiding medium of the j",ff,sent 
invention, lhe r:ncodlng t:ifget p;ctures !hat 
mal<e up the image si~nal wpp~e<I from the 
reference piclufe buffer ,nter picture 
prediction coding and rod;.ng wlm reference 
to one or more p'cturns of the coded .. 
coding and a picture to be encooe<! oy 
encoding t.he eni::t:ding target picture ooly 
wilnout reference to ether p:ctures A 
recording medium e:1cooed data is 
recorded oy the system, ciea!ly point to 
return infom1a1ion, the em::mfa1g target 
pict\..>re ,,ft0r encoding to encode the desired 
plcture added «fl instmclicn to initie:a:e the 
referer1ce picture bt.1fur &nd Tt,e picture. 
eriood~ us!ng lha picitmi as a reforenoJ 
µicture cooed after the coded picture coded 
picture in a picture or desirnd in a desired 
picture frorn rel'erence picture buffer ls 
!nitia!lzoo to be initialized by the inslruction 
and roded data. the infommlkm cwaliy 
point retum, an<l e that Is reoorded <1.nd 
encoded data point and return$ a roded 
i:~c!1Jre 1n e picture of tne desired added an 
instw::tior1 to ir-::tia~ze a picture bisffs-,r and 
rnfemnc~. 

[ 0014 J Accord-lng to lhe present hwenliori, 
the mformatioo return f.:3 e:<p!icrlly p<Jint to 
point and ret..,im the? oooed p:ctuie ir1 a 
picture· m the des,ill;d inst1wclior1 is added to 
!n:t!a!ize the referern::.1 pidure ouffer arid Sy 
rewr<ring rodcr.<.l dala mr-ording rnedium. 
using a coded pictum, m, a recovery point in 
lhe picture above the <:leslred, tetum thi? 
unii is not used as the :niti«tir.dlon pomt 
havv.ig the oomty to initialize !he stat,? of !he 
rep.roduo':n9 apparat1J$ deooding al! due to 
row load fer decoding and reproducing 
appara!u$, it ls poss:b!e lo provide a 
ret:.t.-.'v·ery point tl'Jat ,s guaranteed to ensure 
reproduction. 

f O(H5 J wi;! be described below with 
r,~ference to the f,re,-...,;ngs. ernoo&.rnents of 
the irwenticn. Figure 1 sMcv,,.., a iecording 
device 12 i$ <:'1 embodirrnmt cl the 
inllention, the recording mooh.1m 13 ' !l an 
embodiment of the !11vention ls rewrdL-ci in 
the outp,..1t from lhe coded data rewnfng 
unit 12. and ihe sign from lhe recording 
medhzn 13 S'.)-'Stem configuration ot the 
syr.!em sMo•NS e recording and reproducmg 
apparalll'S 14 ·.,;hici, takes the> data 
de<:rypli>!m t:•f dectlUil'lg to play. 

{ 0016] 12 recording de.~c~i. ,l'.e 121 point 
recovery management, recovery po1nt 
infoirnaticn WJlM:rntioo unit 122, rdL'ferice 
picture bufler management section t23. 
section 125 is composed of the encodmg 
1mit 124 and outputs. Recovery po;nt 
management unit 121 ls to monitor the 
encc-ding unit 124 based on inlom1at!On 
from m;ts.ide the designated point of re tum. 
ln adi:lition, lhe d,~signa!~d poiiit am:! return 
inl'om,ation, the 11klf!,? p!aybacl< tlrne of 1 
minute, for example, is inform,3tion lhat 
specifies \q,'here to /n$el1 a sc~me change 
point, suoo es liming recovery. 

f O(H7} 122 to cfeate lhe recovery point 
information is managed tn aorordance with 
section 121 point reoo'lefy reqi.1est, alon11 
with infonna1icn to cmale a recoveiy pok-it 
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citld moovery poinl exp!lci1 !nforrr1aiion, 
encooed to 124 d:rect.s the inilia!t-:atton of 
the refo:-ence p':d,m! buffer, to specify the 
e.-ic.oi.:Hr.g in !he refoienee picture buffer ;s 
inmulized. Reference picture buffer 
mm1;sgemGnt unit 1 ::/3 does no! manage the 
reference picture u~cl when encoding bi,< 
I.he encodlng ~msl 124 has a reference 
picture buffer is temporndly $IO,ed in the 
ooded picture encoding unit 124. 

[ OOi 8 J i 24 is tM er1cod~--ig unit for 
encocting targel piciure image signal is inpl.K 
from input termine, 1 ·1 . o, from one of the 
coded piclu.-e ooffer of the above 
reternncoo inter plcture prediction o..---d!ng 
::.nd coding see rnore p!ctures, cod~19 !s 
perfoimeo by encoding a pic.ture and a 
coding target piciufe to t:e encoded by 
encoding ot1ty. wi!hout reference to other 
pidures. The oi..'tpu; unit 125 t.>i.l!puts th<:: 
encodoo data to the recoiding mec!lum 13 
from the em:o:iing unit ~24 . 

[ 0019 l Mearrwtil!e. the det<A,ding device 14 
is. playing, reading &f:ctkm 14·1. 142 and vi.It 
piay me. outrxit fr'Qrn the decoder unl1 ·i 43. 
Readir,g unit 14 ·1 roa.<ls th0 enc:od~ tlata 
has t:ieer, r~rded from the recording 
medium 13. The decoding unit 142 tett>des. 
the encoded <!ata read to play. Play'ba.ck 
ouq.mt u;iit 143 ou:puts tl.l the o,1tput 
terminal 15 decrypts the repmdl.JCM image 
data output from the decoding unit 142. 
Here, in this embodiment is a type of 
MPEG4 enood,ng rnt!lti-picture prooiction 
~;tiall be for the AVC. nierefore, 
reproduction ap;:;atatus 14- has a fl.mct!on of 
decoding MPEG4--oornpliant daco:Je AVC. 
MPEG4--deooding is performed 1n 
m~oorclance wilh slaru:!arcl playback AVC. 

[ 00-20 J Next, operation of Um embodiment 
described. Whan ttle nom1a! state, the 
image signal input li·om input iermb--ia! 11 /:s 
supplied io tt1e unit 124 encodes. MPEG4. 
whet<H!C.t.'.Ordir.g to Stanctarr.l AVC, anct the 
pic;ure you want to encode the input image, 
sign~!. lhe pidure encoding target ihat, inie,
pic!ure prediciion coding and roding with 
referenc2 to one or more pictures from the 
ceded p!c!ure buffer managernenl unit 123 
referenc!!:s in the mfemnce pit:!uH! buff~ir. 
the er;o.-xl;r,g l,~rget picture withm .. -t mferring 
lo oiher pictums coding is done oy 
encooing the picture to be CIX!ed and a 
roding ooly. 

{ 00.21 J A! I.his time, the ent.,oding uni! 124. 
when inter picture pte<lictive ct.'>C.ling using 
th•~ above mfemnce pich.:~e buffer for the 
refererm.1 pictwe buffer management mii! 
12S, a reference pict1.mi and ou!pl.f-s ttm 
or;,c.:-,doo picture after the encoding t::i he 
used as a reference picture m recewe me 
necessary inter pfcture predictive e.ncodir,g 
C!uring the reference picture l:»Jffer. Then, 
the encoc!h,g 1.mit 124 outputs the enco...'Wd 
oata to the ouipt..<1 unit t 25. 

i 0022 J Mearw,tiile, the reoov-eiy point 
management unit ·121, i:,asM en 
infownalk,~ fmm cuts!de the designated 
recovery point has been surveillance of the 
encodlr1g uri!t 124, tile em::<..io!ng 1.mit 124 
anti lhe retum p,oint management l.ll'I.'! 121 
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interrupt ls ~1)eiated by !he r,~very in the 
inltiffilon of a coding point ct 1he p!cf! .. -re wll/ 
b~ g:me into 1'et.10very p<>it~t Cl'eatioii. 
Recovery management uriit '!21 al th!$ 
point to request inl:..)<tnat-,on creaii1m point 
infonnafam g,me:alion unit 122 returns lo 
ret>,im p.:~nt Rer.uvery P,'.)int !nformalie,'i 
gene,.,-uon uni! 122 is creaied 1n 
a=rdance with point lnfomw1tkm reei~,test 
m~rn~gemen! unlt 121 rntums rrom Htocvery 
point, the output unit 125 ou}pUUi to tl'l~ 
point int'ormatirn1 to C!'eate a ne00¥'<ny p<.•ini 
and f\'?covety infmmalfon de,iily. 

f OC!~~S J ;n additkm, the rew-,1ery point 
monagemeM unit 121 ctlrsf;'.ts the 
i11!t!a!ization of the refe.refl'Ce p~km:i buffF.\r 
124 to e!'!cocte, the encoding :specif,ed i~ 
the referenoe pictute b;.ift'er is iniiie:!zed l~. 
Encoc,iir1g 1.m!t 12.1, ini!iafit-ation instn.,ct,ons 
f!'om the reler~me<i: picture buffer 
ma!'!agement unit 121 returns this point. ttie 
iM!<ll'.zation im,tn.1ction is issued fer the 
reforenre picture buNer referenre µiclure 
buffer management uni: i23, a reference 
picll.irn buffer unli 1.23 ln ~ie refarem::e 
pict,ue oiJffer mailag;ement we!! iniiiat~eo. 
the kiput image signli! at this time to enoooe 
a picture !fl a r-~ct,m; and fetum point. ie. fn 
a,jdmon, l.he input im39e signal is tmcodao 
in thn pictt;re, the picture is $!~rnd in ttia 
buffor afttir initi<S!im!ion of lhe aoo~,e 
refarencf:ls . 

f. 0024 J ,l\fter enooding the pict1.:;e ~"le! 
return po!nt. re1.·,1.wery poh1t mat"l$!JsilYlent 
unit 121 e<i!JSes the transilior1 lo a riorrnal 
state enC(.mlng 1.111!t 124. t:nooaing unit 124 
fiom lhe state buffer is init!a!ii:ed i~ference 
pictt.re a! which point reil...'l'fl t!~e encooinl:) crf 
the picture wlU {X,'n:inue io ~e ermcded. A$ 
a result, the en~'d!ng U!"!l! 124, a coding 
p,l!nt of re!wm ,3fter lhf! w'\COciir39 is 
perfomied wHhout previm.IB use as a 
fefer~nc~: pfcture a piGt;..n·i:: of :-eoovery 
points. 

( 0025} That is, the en<:Qd,ng uni! ·;24 for 
enoodii~g !argel p!cture !o be en~'ded 
witl,in the cooed picture aner picture and 
the i~tum pcint, above lhm Initialization 
Using 1he t>:xiecl pictu.r-B a~ <3 refar~nce 
pict-,;r a ir, a picture that is ou!put f, O:"!£ lhe 
ubove pcint of n:turrtfng ref~r~A1ce picture 
buffer, the cc.Jed pl~iurn is used as a 
r,'?femnce picium coded .after tha codi?ci 
pictl.im or .~ p!r,ture do. 

[ 002!l: J 125 and lhe output enooded data 
output frcm the enood!ng unit 124, the 
r~rcling medium 13 and o-..ttput io 
multipi,t>:ing sBcli,m 122 and rnlum from the 
infoirnatiof! pc:nts to cr,;ate mcov~iry poir1! 
infoimalkm ba. Recording rnm:iium 13, the 
mu!lip!exed data is ret-;orded i:'lS a cata 
stream ti"k1i is ou!p,it from the r<::eordir,g 
ctevice 1 ,: ,eC'.{lrds known oy mean..s. not 
snow-n. 

[ 00.27 j 2 (A), shmvi. an ~xample of a dat"' 
slrnam is mi!p,ii from !:hfl rerord.:ng dev,ce 
1:?. has hi."0f\ ,ec~rced en the mr ..... 'rd!ng 
medium '13. This cata stream c~nfomir, to 
fut'? star,;,-,j{l1ro MPE<34-AVC, which can ~ 
r~pux'ltlCSd by dect'X.ling p!ayt>aci< 
apparatus 14. ln additi<).oi, fi~1ure 2 (A} 
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ref_r>iS-2.}.st::.t!:2!-~!-_~_:i.1_1«_(_)·-----------------s 
if((weighted.J.)r,~d_flag && (sHau:ype"" P slke_type,"' 

SP)) l I 

iffontropy __ coi:hng_,.S1rnie .. f1ag && sli ce __ t 3:'p~ ~,, l tt 
slice ... type !"' SD 

sl ic~_qp_deita ~---if(s1ke.~tyg:ie :M SP ! ' sti.c..e_t}'~ ,,,,, sn i 
if(Sli(:e __ type '"' SP)-~"~" 

s I, ce. ... Qs __ & .l ta 

11------------------·-'"'·-""'"' .. _'"---------~l if{dissihle ... deblocking_.filter_idc ,,, l ) -··----~-------------sl i¢~-~!ph~-~-otfs$t_div2 
"""'----------------------~ .... "-·-·------sl ice_l:>eta_offset_dhr2 

i Hmic_s !.ice .. .Y.roui:>s .. ~:h~us ! >-0 && 

slice....zr<nil)_W<ll)_.t yp~ >" 3 ~ slice _ _grm.ip_~~-type <"' 5) --sl ice .. gr~P_.chsnge .. ,,~vcle , 

s.-,._ ______ j 
~~~G)j'!~mn:t;t, l;t.:ffe-17'(:--S!ic~} 441t:~~t:~SH4411t:1SVt, D 

P 8 { D;.iooding Picture Buffur : tli!'.sJ l, t:. ~7'r "\>~~fit. "C J3 <Mr-> E G 4 - AV C J;1t 

•c•~~~~777~. s1ma•n142~c••·••~?~~~cc~~~s 
h~} t:.:~"t·&~it:'!£~'.(E"f .~, *3 4>c~·q· 'ct e c _ I e f •• p i c .. mar k ; 
n g J Clt-Ji..,. '"(1<j9.l~t.l:~m'.~~~. 

'-~- - -· --

SPS's (Sequence Parameter Se1) ls a 
coding set for ihe entire stream, PPS 
(Picture Parameler Set} is !nvt;!ved in 
codi~ the picture setting. In !h!s 
embodirnern. but they are placed only at the 
bsgl;1n!ng ot tr,e data stream c.m a,so b;~ 
several. However. tor tlle SPS lo l:m the 
sam<e t~1ro1 . .'ghou't the Stream. 

t 0028 J !n addiiion, AUG (Access Unit 
Group} 'l'>'hich is ror.,pos~ of ~ev~ml 
assembled AU. wi;! return the unit. 2 {B1 
$ho·ws an a>:amp!e of th~ conffgurn!lon of 
the AUG to. 2 (B} in. "I-AU" wi:l belong to 
VCL {Vk!ao Coding l.ayer) and is wmpo;,e{j 
ot only I $!ices. th~ encoded data 1s 
encoded wilholit us.ing a reference picti.;re 
ln a picture. On the oth~r hand, "P-AU" has 
b<:t>n corr,pcsed ot only P slice is enood~ 
cata ihat can oo uaect to crie from the 
mferoncr:i p!cture of multiple predictioos, ·a. 
AU" m compoooo of on!y' a slices w~1ich is 
data lhat can be used l.o enoode up to iwo 
more from the refarel'1ce pictl.ll'e fo1 
prediction. In additiOJ), l•AU, P·B and AU
AU is a name ti1at you d!!fin-~d herein 

( 002:9 J 2 f.gwre (B) !-·!al;~ p:'lint and wti;,-ns 
AU31-AU32, I-head illm11M AtJ~~1. ! ratum 
to a poini jlJst bafo:e lhe next-AU32 
pnpu{aii<.ln of i..,> to AU AU, !-AUG:1·11 whici"l 
belong to the AtJ31. In addition, !-set 
im,1e.ad of rntun,lng to the pcint if al! AU. I 
set-point for any re!um !o AU. 

[ 0030 J 2 (C}, tt1e ! .. an example of ttm 
configuration of AU31 . !(1 the flgwre, l-.<\ll31 
ls, AUD at lhe heginf!if1g {Accet~ Uni! 
De!im,ter} ;s localed 41 or less, PPS4~, SE! 
(Swpp!ernenta! Enhancerrnmt !nform.atiQn} 
43, VCL (Video Codfng Layer) which is 
airanged in tr.~i mdt:, of 44 In addttion. 2 
(C} AU041 in. PPS42 ls not c!l'ways 
:'tecessa:y. 

{ 0031 } !n addition. VCl.A4 Flgure 2 (D} as 
shO\'\.'l'l, ! have a single s,!ce header4411 to 
the beglrmfnsi {!·Slkie) is composed of 441 . 
,n actditkm. VCL44 the !-may wnsi?,tof 
mi.,lt,p!e slices. if Slice. 

f 0032 J Furthermore, Figure 2 {C), SE!43 
shO\v'fl in the Tab~ 1 stmws the recoverv 
painl SE! me&SagP. (Recovery Point SE.t' 
mess.age: RP-SE!) is known lo be 
oont<iined being. 

{ 003$] 

RP .. SEI ls a set of information that cieaity 
pomt to u~tum. RP in AU·! in the presenc.e 
of a SEf .. ,-etum po!nl is spec!flad as t!'m 
AU31 , :f! addlt!ori. Rf>.f .. ir,formalicn in lhe 
SE; coes not aifect the poinl t>ml rewms 
AU31. explanation i;i emitted. 

f 0034 j 3 Table 2 a11d are inciw,~e<l in tl\e 
s.ii¢<:> hea.r.ler and si,ce (Siioo H~eder: SH} 
show !he syntax, The synlax of lhe SH, 
,~ .. ~~i,ch is kru?\Vn to c:ot1s;st of SV$~1ex ~nd t~t? 
syntax and ;he fo~owing Tab:e 3 T,mla 2. 

f 003SJ 
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. _ .......... -· _...,.._, ,., . 

.. .. . ?.~~J; t . t~~~~~.~/ ;e 1?-~~~:~ i.Q~d!~~0 ~Ji~f~i}~i~f ?1{~~1(ft:l\~~::3\?J:-·.:::::::: ::~: 
if (adapt i W!Jef_pic_marking __ :nod-~ .. fs-1lt ,. 

i! ( tterory.v t3.1.nagcmen t _ cont nJ .. .i~~~n~ t i <'~:: ""' 11 

~ilh.,,ry_mana.gemeM_controi_~}~~tnT~. i~~fo --·· ~{ ~ 

..-.-----------------------------~ 
H(ine.:oory .. managen:i.mt_control_operation '"" :l i I 

me-.mory ___ ll!,m.igel'l!{Jr1t .. contrnl...operation ··· 6 ) 

i f(m,erorf .. l!la.nagement_<:ontrol .. operat in,"l -- 4 ) 

while( meoorr ... managetteni: .. cont.ol .. operation !" -0 ) 

.:.m~.4 i.l: s H 4 4 1 19-l-0')1.,: 3 ~.Jf-l.,~ rd e c .. r e f •• p i c _ma r k , n 
g.1 9):.,-y~-:,·"7;.\~ffi·:r. ~,;t:a:H,1 '-C 'a tl apt iv s _ ref_ p ! c _ m 
a r k i n g _mod e .. f ! a g J t:a: SH 4 4 1 1 ~z,!j: ' o J , "memo r y .. m 
anagement_conlro! .. aperationJ~SH4411~~ 
,. s J 1.rw~e n t\,i~~ 

{-0038) :.:©®1-Elt, ;.:o:,t;~··e!\ij~j';09i:M PEG 4 • AV C m'.~t°.$~l/ r.:*mt:? 
'f--<: H.•.;i 7 7 ·~iii,9 0 PB ~~JH~Ht:ir ~-t,a-.i·r.0 ~{3. 'iN~!.., t.:;,J~ ?I::. , ~~~& 1 2 l:. 
t.H.,·c AU~Ja.--7'3 ·! H.:.lfrm§~~AlHJ, ~~:,fi.-(::,,t-,.1,-r;, i. AU3 H::"{''*~ 
ft~<o~fflle?r1> J>;:·y 7,. { t£Fl~()')o Pa !-'.:Mst-} ff~>J:mlft~ .n r.\,\,?l.:. c~wH.lit 
t:.r.r-l'}ft~ntt_.\.~. -.)SH), AU?'Jk··::/'3 1 ti.:.:Mi~'4"-~AU~ l • AU3 H:XwJ 
©AU~--~~f~~~tRN~Z~~~. 

[003~)~(f001i::~?t~·~~"t~C l:f,cO:>Jc.·:Vs.MPEG4 · Avcm~~:$~l., 
t.:., -r···-~7- !-- 'J····J,.fflc~~ -t\t,::~~~i* 1 :HF>&.i..~~::t:t~& 1 4 !;:<~~~~~t: 
~- ~:1-,.v.:,:1-,.$ 1 4 1 t:J'-tJ~1::~ tn:~~~~ttt::t~. tll-<ti1~ 1 4 2 t::: ffi:1!t.~ ,n. tM 
PEG4. Avcm~c$~L,t.::m·F.}tfnt,n~. 

[00.Wj ';'Ji.ft., 7::,,~ b. 7' 7t;~-\"'.1·.7-@.@©ltit.:".i!U\H~1'."4' ~,mgt,t, ttt·liS~ .ti.-w 
'r-'.>!A 1-- 1)-k>PC)l§t~-f-1 / H.:.tP~A U ,::: L, 'C, m:~;~,1 > 1-- -a:~>r,'4'"11>ffi~·t• 
@-'&>RP " SE, ~*J.,. , '/:;'-:,, ~~l~?'r"7/Z':.'7l-'~WltfHt,~~~~-~SHl:.".*t.: 
~?~~~R~~77UA1~7~( ! 0 AU)31ff~~~~~~~- ~~I-AU 
3 ~ .t):i'f;JQ') AU 'Ii., t:.-0') i "'A lJ 3 1 J].l.~C) A lJ O)~~·{t.t:: ~ffi L, t 1,\1',t.!~\~.,-), ~:l.ff/'$ 

t -::, ...... - _, ·-

pre!%lf\1 in the form of, ! sliced 7?( 1-Sb'ce} 
The SH44·! 1 contains 441, O?B (Decoding 
Picture Buffer: MPE'.G4 pU? up a picture 
decoded-in buffer oomplia.nt lWC. in the 
142 decoder ot Figure,. reference pk.1ure 
!s stored here) to set the behavior for, as 
sho-~1 in Table 3 ·c1ec_ref_p;c_.mari<ing·• to 
gh1e honors. { 0037 J 

Thi$ taote 4 is shown in Tab~ 3 of the 
SM44t 1 ~;:ie:::_ref_pic_mart/1~9· ind:<:atms 
the synta:<. In Tab,e 4, 
''adapt:¥e_tef_p~~-marning_mocte_11ag" is in 
the SH4411 •o·•. 
'"m(:,nory_management_£>.·mtmi_ operation" 
is ,n th,1 SH4411 •5· has b<*-n r~corded. 

{ 0038 ! ,., sel MPEG-1 explicitly at t~l1s 
point-{s. to ;nit\at\ze the referenoo pielu;-e 
buffer OPB is oomol;;ant AVC. As ment!onec 
ear-ier. in the record:ng ;m,t 12. AU 311 
oo,ongjng to Uie AU gio~;p. ; see tsie Point 
of me retum-codli!c t,ic!wre bl.'ffer ,,~ U1e 
AUS·; {correspond:ng to U1a decoding s!de 
OPB) that has bee,., ;nlt!a!izeu asswnptkms 
that are e11coded. ::1 other vrords. AU AU 
groups be;o:,ging to / .. 3·, 1 is not wsed as a 
retere11ce pic!~'l'e of the pre\/ious All AU3 ~. 

f ooaa J to explain once again ooci,; to 
F~ure 1. MPE(':;4, such as the above
oorr~Qliant AVG. reproduction by decoding 
{.!~viC* 14 of the recording m~fum 13 ls 
moo:'ded !he data, stream During p\ay~ct<, 
playback is then loacteo by t!'le loading unit 
141. MPEG-1 dsc.ooing unit 142 is supplied 
to ti':$ dec.,ypl.'<m is oone-compl1ant AVC. 

[ 0040 j Also. vmen ycu return to p!ay 
dur!ri<J the rando.-n aoooss anu error 
rec-Jvery. as the All and ~etum prifnts in the 
data mream to he dt".coded, w1th ,nforma11on 
t"tat <:lea1!y poi:,t le mocvery t~ RP
tnciud:ng the SE!, and, ,n a picture co~ng 
unit !hat m~;.:des at.ce,s:,. lo SH order to 
m!tiall;m t"ie rderence p,ctura buffer {;-AU} 
to be p!ayed for 31, the .O.U et:rtier this 
N,n-11 over, i tr1:$ becauw ycu have nt>l 
used for encod!ng the AU sfnce over AUJ1, 
1.vitt:out the use of the inmauza~ori unit can 
return to play as a point I return to th:s ovef 
AU3t. 

{ OMi } That is, ttw. point ! return if any 
stale-(fo<.1odin!1 i:l."ld p!awnack de"i~ ·14 r.an 
play in recovery from AU'.31. This ,s a pcir;1 I 
rntum to--inform&tion a<.i~ed tc, 1n~ .Alf.31 
{instruct;ons to inilia!iZe tt.e plc.1ure buffer 
referell"..e) rest.Hts !hat are mitia!!zed OPB in 
l!-ie '142 ctecooed by. ,-output from ttte OP6 
used during ttie ctewding of lhe AW stm:t~ 
AU31 referenct> picture is !he po;nt ~ wilt 
tetum • and decoded only after the AU 
AU3i. Mt uslr:.g the AU ea.rlier po,rit i mlum 
lo over AU31, whlctl is nN affu(;-teri oocause 
of !he pre\~om; roco,mry point /:>Jso, 
hecall,><'? t"iti W;)r!< is only tor initiaH;wtion 
OPS. !DR-retum point is cnarec.1enzed bye 
tow !oa;d man using a deood!ng device for 
t.'le ALI. 

[ 00~ J The irrmge data deoo<led by tM 
decoding unit 14?., the o:.ilpvt is supplied lo 
th~ reproduct.-on unit 143, aftr,-.r a 
ptedNenniMd si9n..:i! prooossing stlcl. :.is 
error corr~c-.!ion. \~'hem the ot!1put tem1ina! 
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re2=,~~fflV6~~~<. ~0f-AU31·-~~4~~tt,~ill·-~ff~@ 
'9o 

{0041] ·lf·t,c1:p5, m'.~~~~~ 1 4 ff c©J-? ~tlt~"t'@t!.{${W.*-< > 1-- ! · AU 3 

1hs0••~~ff~a~~·- ~.n~. ••*1~~1 -AU31CN~~ftl.:::ffi. 
{ ~~~-?'f· -t< /,7 7 7 ~~JJ~ft·t~"®·f.') t::J:. i) N~~ 1 4 2 ~Cl) DP B ff~JJii1Hti1! 
ftQ~W,. I - AU 3 11;!.f.tO) A Uv;ffii\t~i:.:fflt,q~, DP 61.l'o llib~ .tl.·~*~~'/·:f
~~- -~~~~ f-. t - AU31 ~•m•~-~©A UO)~t~~- mM*1~~I
A U 3 1 .l:).~C) A U-a'~l#.lt., "Z" \..'~t.'1.:::~. ffil\~#.·1' / 1--i.l~®m~~~'iHt~ < 1",t• t.: 
,s')·t'if,,-¢>., 'iJl.f,'... 1'JJm{tfµJai.fDPB©,:i,.C:k~V(n'P:rti>t-:~. mm~-1'>'1--t: ! D 
R . A u~~m~-©J:.IHf~~l!i.L:~-tt,f~:~ffl-r:&>~t \..•::)~.j~/f..f.t-o. 

[0042J•~·~1424..:J:.i;m~~:rt.t:~~'r-$'.~. m~tlln~1 4 3t:mt".<!:ti. 
;:,::1'.:'~HJHJF.~mm'.O)f~-!@,-~~tfrrt>nt.:HL illJJJ)l!l-1·1 5"'-til.:b~:!'l9. t.i.:~. J:: 
~Q)~Y.§©ff:;~]·t't.t. AUi.: I - AU. p. AU. B - AU~fflf..,\"Z"f..,,;giff. mm,r,,{ 
::,- }, © l • AU .t].(pj.~.Jiq~ffl~;:1).7, "7·1" 7, "t'ffl~~ tn· t,d~ t.,~ 

l0Q43J J::.1..1:~J\lH,.. t.:J-·:H:. iti:~~{f)M~t:J:..nlt. ~,;r; < t. t~. 7'-~ :;t. t- •;-1~ 
i:~"l'G>~J.i?"t'«>* s PS ~~~tt1f. ~.U®~1 > ~ t, ut:'i!l~IM~1'::... l--'!!1Jlff.·1$·-Q Ft 
P-SEl~atSE!~~~- DPB~M~re•~-~--bl -AU~ffl~.~~ 
ti) A lJ t::.ffi@~,( > I,. AU ~'m(l)l:'.'.'~'r ~ Jit!ir!fflL, t.i;t,, c: l,\".>~i4-~;';4t..; T~·l<t1t·:i'
'.)!i;:, MP E G 4 - AV C J.ft.~t::.~~L,t.:fft~·fJHi,~~t.:J:.-'ll>~n;-1:.,c:;., I-- A 1.11)'£,0') 
ffi~~~~~,my-Q, 1#.t.:. ~Xlw.i{tfli:~ffD P 80'.l~c.{;:i>t.::atJ, fil~;j{,{:;.,, H: I 0 
R-AU~-fflT6~~m~N•aaCML,•••~-~. 
[0044Jt.3:J3, ;f,.~~©ID~<."!.'tMPEG4 - AVC~.ffiL,\"tl-'-$t:f, 2~tf..te)t::"? 
T 'I' ~~~~~'r-? c !., -r..·1ltmi;J~tJ.ttU!H::.·~ :;:.'\' mJ-¥-~~'Nt "(.'®:h.1# , *~~:ttffil 
m: r®ffi nJ ~t"t' ~ -Q o 

t ...... ::;- ....... - • --

15 is outpul to. !n addition. the embod!ment 
of the above, f to AU-AU, P-AU, B-tiave for 
the AU, ! point other than the AU-feturn 
may oonsis;! of mv!tip!e types of slices. 

{ 0043 J As desciibe<l acove, acoording to 
1he presrmt embo<:liment, at least without 
changing 1he SPS are Sffi in tne entire dat,3 
stream. a point returned to I.he point 
recovery AU RP to ti.ave a clearly-including 
SE; SE!, 1 include instructions for iniiializing 
the DPB-AU. encoded data that does not 
meet the previous point ·with a picture of the 
AU aM later returned to the AU, MPF.G4-
AVC to provide a return p,:iint play by 
retuming AU deoodlng compliant playback 
dsvice. Furthermore, since work is only 
initialized DPB. !DR recovery to J>--iin1-
reproducing appamtus for docoomg a low 
load tnan using the AU. 

{ 0044 l fncidtmta!ly. in tl'lis eml:looimen! is 
lhat by using the MPEG4-AVC, if mulllpfe 
inter picture prediction c.oding can oe usf!d 
as a referen~ picture a picture of lwo or 
more, s1milar to the present invention can 
be.applied. 

Cited by: .IP2007318f.i15 A2.; JP2009272600 A?.; W008105389 A1 ; W00812.6156 A·l ; W00-3003595 A1 ; 
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EXAMINER SIGNATURE 

Examiner Signature I j Date Considered I 
"'EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO,GOV or MPEP 901 .04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 If possible. s Applicant Is to place a check mark here r 
English language translation Is attached. 
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Application Number 12309066 

Filing Date 2009-01-05 

INFORMATION DISCLOSURE First Named Inventor IYeping Su 

STATEMENT BY APPLICANT Art Unit 2462 
( Not for submission under 37 CFR 1.99} I Donald L. Mills Examiner Name 

Attorney Docket Number PU060137; Customer #24498 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
0 from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1. 97( e )( 1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

0 any individual designated in 37 CFR 1.56(c} more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

O The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

O A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Guy H. Eriksen! Date (YYYY-MM-DD) 2012-10-19 

Name/Print Guy H. Eriksen Registration Number 41,736 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete. including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579} requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly. pursuant to the requtrements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2} furnishing of the information solicited 
is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. lf you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 u.s.c. 552} and the Privacy Act (5 U.S.C. 552a}. Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use. in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed. as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perfom1 a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m}. 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 12309066 

Filing Date: 05-Jan-2009 

Title of Invention: METHODS AND APPARATUS USING VIRTUAL REFERENCE PICTURES 

First Named Inventor/Applicant Name: Yeping Su 

Filer: Guy H. Eriksen 

Attorney Docket Number: PU060137 

Filed as Large Entity 

U.S. National Stage under 35 USC 371 Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Al lowance-and-Post-lssuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Request for continued examination 1801 1 930 930 

Total in USO($) 930 
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Electronic Acknowledgement Receipt 

EFS ID: 14032043 

Application Number: 12309066 

International Application Number: 

Confirmation Number: 5183 

Title of Invention: METHODS AND APPARATUS USING VIRTUAL REFERENCE PICTURES 

First Named Inventor/Applicant Name: Yeping Su 

Customer Number: 24498 

Filer: Guy H. Eriksen 

Filer Authorized By: 

Attorney Docket Number: PU060137 

Receipt Date: 19-0CT-2012 

Filing Date: OS-JAN-2009 

Time Stamp: 17:19:59 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted w ith Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $930 

RAM confirm ation Nu mber 4547 

Deposit Account 070832 

Aut horized User 

The Directo r of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

Request for Continued Examination 
797986 

1 
PU060137 _RCE_ 190CT2012. 

no 3 
(RCE) pdf 

a8cdd019f6"33285.S84-1628l5o•< 
363<8 

Warnings: 

Information: 

957744 

2 Foreign Reference W0200606471 O.pdf no 31 
f74J17ala6ldb2f45<d0oa5f074Sb6210d4 

eJ.>e 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

2367540 

3 Foreign Reference JP2007159111.pdf no 58 
9 I lb4a44697<5o84S 1So7bcf0dd518J92oS< 

8422 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

932759 

4 Foreign Reference JP2005124200.pdf no 22 
6bf140ef7424 1 l2hd7.1<6:tfdb712<i4<44624 

0014 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

1975506 

5 Foreign Reference JP200488801 .pdf no 40 
165c68749dal8206'12377WJ585166182c( 

17olb 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

507370 

6 Foreign Reference JP2000209589.pdf no 7 
821798acld884 I 8<8708e66•df501bf 82 5267 

aba;i 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 
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Information: 

JP2000209589 _ TR_EN_full_ma 
628734 

7 Foreign Reference no 14 
chine_l 90CT2012.pdf 

19c.>47200683da02e998ccdd58fl9'l282,"4 
d808 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

5833764 

8 Foreign Reference W02005011285.pdf no 71 
0.7Sal21bbc6dblf4.Sff920a ld207 154380t 

745 

Warnings: 

Information: 

3114064 

9 Foreign Reference W02005107253.pdf no 95 
d4d%7d 119f\112f5d527<Jb294798 167<168 

""615 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

595997 

10 Foreign Reference JP2006129177.pdf no 13 
3a45d3<ib-07.57<771b<f7<9627<Qao.< la68 

9f57d 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

JP2006129177 _ TR_EN_full_ma 
833531 

11 Foreign Reference no 10 
chine_ 190CT2012.pdf 

78d9 1 7758057d67••1 .. 05563 1 efal89<1a0 
06b3S 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

Information Disclosure Statement (IDS) PU060137 _US_IDS_Final_Versi 
245079 

12 
Form (SB08) on_ 190CT2012.pdf 

no 5 
Sb 1bSd2 1b02d>O'l 36619074a666104802b 

bb7al 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

30555 

13 Fee Worksheet (SB06) fee-info.pdf no 2 
1da 1<df7d)1Sd 1 «4lb63dS26Scb,1l<9S92 

n• .. 
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Warnings: 

Information: 

Total Files Size (in bytes)~ 18820629 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT /R0/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

Page 694 of 728



U NITED S TATES P ATENT AND TRADEMARK O FFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademar k Office 
Address: COMMISSI01'.'ER FOR PA TENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
WW\\'.USpto.gov 

NOTICE O.F ALLOWANCE AND FEE(S) DUE 

24498 7590 12114no12 

Robert D. Shedd, Patent Operations 
THOMSON Licensing LLC 
P.O. Box 5312 
Princeton, NJ 08543-5312 

EXAMINER 

MILLS, DONALD L 

ART UNIT 

2462 

DATEMAILED: 12/14/2012 

PAPER NUMBER 

APPLICATION NO. FILING DATE FlRST NA.MED INVENTOR A noRNEY DOCKET NO. CONFIRMATION NO. 

12/309,066 Ol/05/2009 YepingSu PU060137 5183 

TI1LE OFTNVENTION: METHODS AND APPARATUS USING VTRTUAL REFERENCE PICTURES 

APPLN.TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

oonprovisional NO $1770 $300 $0 $2070 03/14/2013 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMJNED AND IS ALLOWED FOR JSSUANCE AS A PATENT. 
PROSECUTION ON THE MERJTS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RJGHTS. 
THIS APPLlCATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAJD WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE RAS 
PREVIOUSLY BEEN PAID IN TfDS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF TIIlS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, ve1ify your current 
SMALL ENTITY s1atl1s: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box Sb on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or · 

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa on Part B - Fee(s) 
Transmillal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). l f you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an ext1·a copy of the form should be submilled. lf an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications p1ior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form , together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the cuJrent correspondence address as 
indicated unless corrected below or directed otherwise in Block I. by (a) specifying a new cotl"espondence address: and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block l for any change of address) Note: A ce1tificate of mailin" can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assi~nn1eot or formal drawing, must 
have its own certificate of mailing or transmission. 

24498 7590 12114no 12 

Robert D. Shedd, Patent Operations 
THOMSON Licensing LLC 
P.O. Box 5312 
Princeton, NJ 08543-5312 

APPLICATION NO. FILING DATE 

12/309,066 Ol/0512009 

Certificate of Mailing or Tran5mission 
1 hereby certif7 that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first c.lass mail in an envelor.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the US PTO (57 l) 273-2885, on the date indicated below. 

FlRST NA.M ED INVENTOR A noRNEY DOCKET NO. CONFIRMATION NO. 

YepingSu PU060137 5183 

T11LE OFTNVENTION: METHODS AND APPARATUS USING VTRTUAL REFERENCE PICTURES 

APPLN.TYPE SMALL ENTITY ISSUE FEE DUE 

oonprovisional NO $1770 

EXAMINER ARTUNJT 

MILLS, DONALDL 2462 

I. Change of co1Tespondence address or indication of "Fee Address" (37 
CFR l.363). 

0 Change of corresp0ndence address (or Change of Correspondence 
Address form PTO/SB/ l22) auached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Cus tome1· 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOT AL FEE(S) DUE 

$300 $0 

CLASS-SUBCLASS 

375-240150 

2 . For printing on the patent front page, list 

( I) the names of up 10 3 registered patent attorneys 
or agents OR, alternat ively, 

$2070 

DATE DUE 

03/14/2013 

(2) the name of a single firm (having as a member a 2. _____________ _ 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 3 
listed, no name will be printed. --------------

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATEJ\'1' (print ortype) 

PLEASE NOTE: Unless an assignee is identified below, oo assignee data will appear 011 the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CPR 3.11. Completion of this form is NOT a substitute for filing ao assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee catcgo1y or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) arc submitted: 

0 Issue Fee 

0 Publication Fee (No small enti ty discount permiued) 

0 Advance Order - # of Copies----------

5. Change in Entity Status (from status indicated above) 

0 a . . Applicant claims SMALL ENTITY status. See 37 CPR 1.27. 

4b. Payment of Fec(s): (Please first 1·eapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is a11ached. 
0 The Director is hereby authorized 10 charge the required fee(s), any deficiency, or credit any 

overpayment, to Dep0si1 Account Number (enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR I .27(g)(2). 

NOTE: 'Ihe Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature---------------------

Typed or printed name----------------------

Date --------------------

Registration No.----------------

This collection of information is required by 37 CPR 1.3 1 I. The information is required LO obtain or retain a benefit by the public which is Lo file (and by the US PTO to flrocess) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed application form to the USPTO. Time wiU vary depending upon the individual case. Any comments on the amoun t of time you regui re Lo complete 
this form aod/or sugi:estions for reducing th.is burden, should be sent to the Chief lnfonnation Officer, U.S. Patent ru1d Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRF.SS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 223 13- 1450. 
Under the Paperwork Reduction Act of l 995, no persons are required 10 respond LO a collec1ion of information unless it displays a valid 0MB control number. 

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES P ATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/309,066 01/05/2009 

24498 7590 12114no12 

Robert D. Shedd, Patent Operations 
THOMSON Licensing LLC 
P.O. Box 5312 
Princeton, NJ 08543-5312 

FIRST NAMED INVENTOR 

YepingSu 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademar k Office 
Address: COMMISSI01'.'ER FOR PA TENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
WW\\'.USpto.gov 

ATIORNEY DOCKET NO. CONFIRMATION NO. 

PU060137 5183 

EXAMINER 

MILLS, DONALD L 

ART UNIT 

2462 

DATEMAILED: 12/14/2012 

PAPER NUMBER 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Te1m Adjustment to date is 598 day(s). lf the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Tenn Adjustment will be 598 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Tenn Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Tenn Extension or Adjustment dete1mination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires d1at you be given certain information in connection with 
your submission of the attached form related to a patent applicati.on or patent. Accordingly, pursuant to 
the requirements of the Act, please be advised that: (1) the general authority for the collection of this 
information is 35 U.S.C. 2(b)(2) ; (2) furnishing of the information solicited is voluntary; and (3) the 
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process 
and/or examine your submission related to a patenl applicalion or patent. If you do nol furnish the 
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine 
your submission, which may result in tennination of proceedings or abandonment of the application or 
expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this forn1 will be treated confidentially to the extent allowed under the Freedom 
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel 
in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual , to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perfonn a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Acl of 1974, as amended, pursuant to 5 
U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 
Intellectual Property Organization, pmsuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy 
Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as part of 
that agency's responsibUity to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance 
with the GSA regulations governing inspection of records for this purpose, and any other relevant 
(i.e. , GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the linlitations of 37 CFR 1.14, as a 
routine use, to the public if the record was filed in an application which became abandoned or in 
which the proceedings were terminated and which application is referenced by either a published 
application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPfO becomes aware of a violation or potential violation of law or 
regulation. 
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Notice of Allowability 

Application No. 

12/309,066 
Examiner 

DONALD MILLS 

Applicant(s} 

SU ET AL. 
Art Unit 

2462 

•• The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 181 This communication is responsive to response filed 19 October 2012. 

2. 0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. 181 The allowed claim(s) is/are 1-11, 13-15. 18-33.35·37.40-55,57-59,62-76,78·80.83-86 and 88-100. As a result of the allowed claim(s), 
you may be eligible to benefit from the Patent Prosecution Highway program at a participating intellectual property office for the 
corresponding application. For more information, please see http://www.uspto.gov/patents!init eventsipph/index.jsp or send an inquiry 
to PPHfeedback@usgto.ciov . 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some• c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

• Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. 0 CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

0 including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.84{c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. 0 Notice of References Cited (PT0-892) 

2.181 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. 0 Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. 0 Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

/Donald L Mills/ 
Primary Examiner, Art Unit 2462 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

U.S. Patent and Trademark Ott,oe 

PTOL-37 (Rev. 09·12) Notice of Allowability Part of Paper No./Mail Date 20121203 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12309066 SU ET AL. 

111 11 Ill 111 111 II II II 
Examiner Art Unit 

DONALD MILLS 2462 

ORIGINAL INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

375 240. 15 H 0 4 N 7 I 12 (2006.0) 

CROSS REFERENCE($) 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

375 240.01 240.12 

181 Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1 .47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

I 

NONE 
Total Claims Allowed: 

87 
(Assistant Examiner) (Date) 
/DONALD MILLS/ 
Primary Examiner.Art Unit 2462 12/03/2012 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 2 
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12309066 - ~l,J;i~i~~) 
Doc description: Information Disclosure Statement (IDS} Flied Approved !or usa through 07/31i2012. 0MB 0651•0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT Of COMMERCE 
Under the Paperwork Reduction Act ol 1995, no pam~ms are required to rospond to a collection of information unless it contains a valid OM8 control number. 

Application Number 12309066 

Filing Date 2009-01 -05 
INFORMATION DISCLOSURE First Named Inventor I Yeping Su 
STATEMENT BY APPLICANT 

Art Unit 2462 
{ Not for submission under 37 CFR 1.99) 

Examiner Name I Donald L Mills 

Attorney Docket Number PU060137; Customer #24498 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant Pages.Columns.Lines where 

Initial* No Patent Number Codet Issue Date 
of cited Document Relevant Passages or Relevant 

Figures Appear 

1 7650036 82 2010-01-19 S. Lei et al. (equivalent of JP 2005-124200, 
listed below) 

2 7929605 B2 2011-04-19 H. Kimata et al. (equivalent of WO 2005/011285, 
listed below) 

If you wish to add additional U.S. Patent citation information please click the Add button. 

U.S.PATENT APPLICATION PUBLICATIONS 

Examine, Publication Kind Publication Name of Patentee or Applicant Pages.Columns.Lines where 
Cite No Relevant Passages or Relevant Initial* Number Cocte1 Date of cited Document 

Figures Appear 

1 20060146143 A1 2006-07-06 J. Xin etal. ( equivalent of JP 2007 -159111, 
listed betow) 

2 20020114392 A1 2002--08-22 S. Sekiguchi et al. ( equivalent of JP 2004-88801, 
listed below) 

If you wish to add additional U .$ . Published Application citation information please click the Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or Pages,Co!umns,Unes 
Examiner Cite Foreign Document Country Kind Publication 

Applicant of cited where Relevant TS Initial* No Number3 Code2j Code4 Date Passages or Relevant Document 
Figures Appear 

1 2006/064 710 WO A1 2006--06-22 
Mitsubishi Denki 

D Kabushiki Kaisha 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.M./ 
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Receipt date: 10/19/2012 Application Number 12309066 12309066 - GAU: 246~ 
Filing Date 2009-01-05 

INFORMATION DISCLOSURE First Named Inventor I YeplngSu 
STATEMENT BY APPLICANT Art Unit 2462 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Donald L. Mills 

Attorney Docket Number PU060137; Customer#24498 

J . Xin et al. 
(equivalent of 

2 2007-159111 JP A 2007-06-21 {no assignee fisted} 
us 2006/0146143, D 
listed above} 

Sharp Laboratories of 
(equivalent of 

D 3 2005-124200 JP A 2005-05-12 America, Inc. 
US 7650036, listed 
above} 

(equivalent of 

4 2004-088801 JP A 2004-03-18 
S. Sekiguchi et al. us 2002/0114392. D {no assignee listed) listed above) 

5 2000-209589 JP A2 2000-07-28 
Mstsushita Electric fnd. {machine translation 18] 
Co. Ltd. provided) 

6 2006-129177 JP A2 2006-05-18 Victor Co. of Japan Ltd. 
(machine translation l8J provided) 

Nippon Telegraph and 
(equivalent of 

7 2005/011285 WO A1 2005-02-03 US7929605, listed D Telephone Corp. above) 

8 2005/107253 WO A1 2005-11 -10 
Matsushita Electric D Industrial Co .• ltd. 

If you wish to add additional Foreign Patent Document citation information please click the Add button 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate). title of the item 

Initials" No 
(book, magazine. journal, serial, symposium. catalog, etc). date, pages(s). volume-issue number(s). rs 
publisher, city and/or country where published. 

1 0 

If you wish to add additional non-patent literature document citation information please click the Add button 

EFSWeb2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.M./ 
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=leceipt date: 10/19/2012 Application Number 12309066 12309066 - GAU: 2462 
Filing Date 2009-01-05 

INFORMATION DISCLOSURE First Named Inventor I Yepiog Su 
STATEMENT BY APPLICANT 

Art Unit 2462 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Donald L. Mills 

Attorney Docket Number PU060137; Customer #24498 

EXAMINER SIGNATURE 

Examiner Signature I /Donald Mi!lsi j Date Considered 11 1/19i2012 

"'EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO,GOV or MPEP 901 .04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 If possible. s Applicant Is to place a check mark here r 
English language translation Is attached. 
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Receipt date: i 0/i 9/2012 Application Number 12309066 12309066 - GAU: 246~ 
Filing Date 2009-01-05 

INFORMATION DISCLOSURE First Named Inventor IYeping Su 

STATEMENT BY APPLICANT Art Unit 2462 
( Not for submission under 37 CFR 1.99} I Donald L. Mills Examiner Name 

Attorney Docket Number PU060137; Customer #24498 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
0 from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1. 97( e )( 1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

0 any individual designated in 37 CFR 1.56(c} more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

O The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

O A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Guy H. Eriksen! Date (YYYY-MM-DD) 2012-10-19 

Name/Print Guy H. Eriksen Registration Number 41,736 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete. including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 10/19/2012 12309066 - GAU: 2462 
Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579} requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly. pursuant to the requtrements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2} furnishing of the information solicited 
is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. lf you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 u.s.c. 552} and the Privacy Act (5 U.S.C. 552a}. Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use. in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed. as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perfom1 a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m}. 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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APPLICANTS 
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Peng Yin, West Windsor, NJ ; 
Purvin Bibhas Pandit, Franklin Park, NJ; 
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** CONTINUING DATA ************************* 
This application is a 371 of PCT/US2007/015719 07/10/2007 

which claims benefit of 60/830, 195 07/11/2006 
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** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** 
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Allowance COUNTRY 
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l .......... JL ............ ! .............................................................................................................................................. !lUSOCR ....... l .................... .J ................ 1 ....................... !! 
ilL6 i:6090 I "375"/$.ccls. and (cefe.-eoce adj2 pictuce$1) l!W.F<FW;)DR t OFF ! 20121121o3jl 
j !j j !jUSPAT; j j j 12:01 !I 
l ............ lL ............ ! .............................................................................................................................................. !lUSOCR ....... l ...................... 1 ................ 1 ....................... !! r 1!4275 I "375"/$.ccls. and (cefe.-eoce adj2 pictuce$1) same derod$3 IIW.F<FW;IDR l OFF ] 20121121o3jl 
j !i ! !!USPAT; j / j 12:01 !I 
l ............ ll ............ ..l ............................................................................................................................................ ..JlUSOCR ....... j ...................... \ ................ j ..................... ..JI 

t .... 112938 .... 1 ;~~~,~~~=~:~·:·~~~2~~~e$1)··=•d=$3:~· ....... 11~~;1e ............... 1eF ....... 1 ~~.1~1~:11 

IIL9 !;55 I "375"/$.ccls. and (cefe.-eoce adj2 pictuce$1) same derod$3 same IIW.PGAJB;IDR 1
1
,0FF j 2012/12/03!! 

l !i ! (buffer$3 or memory or Fl FO or stor$3) same virtual !!USPAT; j l j 12:02 !I 
~ ...IL .. 1 .!iuSOCR !. . 1..!...11 ro l:55 I "375"/$.ccls. and ((cefe,-eoce adj2 pictu,e$1) same deood$3 same IIW.PGAJB;IDR '[OFF : 201211210311 
[ jj [ (buffer$3 or memory or Fl FO or stor$3) same virtual) llUSPAT; [ j [ 12:02 1! 
'. ........... iL. ............ i ............................................................................................................................................... i!USOCR ........ ) ..................... i ................ ) ....................... ii 

II:' .. II:: J[::~''.::::~it:'.'::~it:::::::: J~:.'1[: ILJ ~~1

~~:::11 
11'" ]l37 i "375"/$.ccls and (lioe with based with video with comp,essioo) IIW.PGAJB;jDR /1!0FF \ 2011/09/ 24!1 
' :: ' !iUSPAT· : : : 23·45 :1 

j ··········· IL ............ l ···············································································································································llUSOCR ........ l ····················· j ................. ! ...................... 11 j's, ]I 18 i (3751240. 02,240. 03,240. 12,240. 13,240.21 ,240.25.ccls. °' IIW. PGAJB;jDR IIOFF I 2011/ 09/2411 
\ ll \ 382/233,236,238,239.ccls.) and (line with based with video with HUSPAT; 1 \ \ 23:48 H 
\ ........... .!~ ~.rTl.P.r.El~i<:>~) ..................................................................................................................... \i~~ ....... .l ...................... .! ................ .l ........................ !! 
'["' 1!6002 I (3751240. 02,240. 03,240. 12,240. 13,240.21 ,240.25.ccls. o, 11w. PGAJB;j QA r FF : 2011/ 09/ 2411 
\ ll \ 382/233,236,238,239.ccls.) and (video with compression) !jUSPAT; 1 \ \ 23:48 H 
i .......... JL ........... i .............................................................................................................................................. i[USOCR ........ i ..................... J .................. i ....................... ii '["° Ii 1493 I ( 3751240.02,240.03, 240. 12,240.13, 240.21 ,240. 25. eels. o, 11w. PGAJB;jDR r FF I 2011/ 09/ 2411 
j !i ! 382/233,236,238,239.ccls.) and (video with compression same !jUSPAT; j j j 23:48 !! 

i ......... ..JL ........... ! quantiz$5) ......................................................................................................................... !!USOCR ........ l .................... ..J ................. 1 ...................... J I 1un =~:~~-~!~;;/J~~~ ;~!~;v:~~;~~~'same •.•.•.•.•.•.• ll~AJB;ILllOFF "I ~

1

;~09/

2

11 

ILJn ~!~~1~~~~~?s:~;1i~·;: ;:;;:;,~"2

:~~;~~~, same """"" J l~AJB,ILr """" I ;~::;09/

211 
jlS8 \\ 157 l ( 375/240. 02,240. 03,240. 12,240. 13,240.21 , 240.25.ccls. or !jUS- PGPUB;\f OR \IOFF \ 2011 / 09/ 24j! 
j !j ! 382/233,236,238,239.ccls.) and (horizontal with blank$3) j!USPAT; Jl j j 23:49 !I 
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'.l :::::::::::~L:::::::::::jl,::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: !! US:>CR ::::::::~t::::::::::::::::::::~!:::::::::::::::::~t::::::::::::::::::::J I 

jlS9 jj15168 i {"375"/$.ccls.) and (video with compression) l1US-PGPUB;j OR jlOFF j 2011 /09/24!! 
' :: ' ' iUSPAT- : ' : 23·50 h ! ......... ..JLJ .............................................................................................................................................. ![US:>CR ........ ! .................... ..1 ................. ! ..... · ................. 11 
j[S10 1143149 l[(v;deo w;th oomp,ession) l!LiiYF<FWjDR ![OFF I 201 1/09/241! 
i ii i i!USPAT; i i i 23:50 ii 
I .......... JL_j-.............................................................................................................................................. llUOOCR ) j ) ....................... 11 
lS11 1; 19 I (FERNANDES-FB.IX FEANANDES-FEUX-C FEANANDES-FB.tX-C.A IILiiYPGPUB;!DR t OFF I 201 1/09/2411 
l 11 I "FERNANOES-FELJX-C.A'') .in. !IUSPAT; I I \ 23:51 !I 
i ..... ._._ .. lL ....... ._._ i ........................................................................................................................................... ._. i[USOCR "'"" i ................... ._J ............. ". i ................... ._-11 
l[S12 1;9984 r •lcomm.as. l1usr PGPUB;ID" '[°FF : 201 1/ 09/2411 
i jj i !jUSPAT; j l l 23:55 !i 
1 ........... 11.. ............ 1· .............................................................................................................................................. l[UOOCR ....... 1 ...................... 1 ................ 1 ....................... 11 
IIS13 II 14 7 I qualcomm.as. and ( v;deo w;th cat e w;t h contmt$4) l!usr PGPUB;)DR t OFF ! 201 1/ 09/2411 
i jj l !jUSPAT; l l l 23:55 !i 
l ............ lL ............ l .............................................................................................................................................. llUSOCR ....... l ...................... 1 ................ 1 ....................... 11 
tS14 jj2 r 6445418") .URPN. !iUSPAT l~ [°FF ] 2011/09/24li 
i ......... ..JL ........... 1 ............................................................................................................................................. li ....................... 11.. .................. ..J ................. 1 23: 5s ......... .JI 
'[s15 115 I «·20060153291 ·1 or c "6973127") or po23915"l or 11usr PGPUB;IDR '[°FF I 2011109/2511 
i li j("20050100219") or {"20060053004")). PN. liUSPAT; l l l 00:36 !I 
i ........... !L ......... " l .............................................................................................................................................. lluSOCR ....... J .................... --1 ................ J ..................... 11 
11s16 l~--y·2005/ 0100219").URPN. HusPAT 1~ r FF I 2011/09/25!! 
i ........... n ............. J .............................................................................................................................................. 11 ....................... 11 ...................... l ................. 1 oo:.37 ........... .11 
jlS17 ll2 jl{"2006/ 0053004") .URPN. !IUSPAT j~ 1IOFF j 2011/09/25(! 
'. ........... iL ............ i ............................................................................................................................................... iL ...................... iL .................. .J ................. i 00: 37 ............ i! 
11s1s Ho l"2006/0153291").URPN. !jUSPAT ;~ ,OFF ; 2011109; 25!! 
~ ............ H .............. i ............................................................................................................................................... 11 ...................... ll. .................... J ................. l oo:37 ........... 11 
i[S19 jj1 1(("6973127") .URPN. !iUSPAT l!OR lioFF l 2011/09/25!! 

l """'"" IL"""""" l""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" lL""""""""""' lL"""""""""" iL""""""" l 00:37 """'"" 11 
l[S20 l/4 l "7023915") .URPN. liUSPAT l~ lOFF l 2011/09/25!! 
i ......... .JL. ........... 1 .............................................................................................................................................. ll.. ..................... lL .................. .J .................. l 00:37 ........... ll 
\IS22 jj361 ilvideo with wavelet with transform !!USPAT ILJR l1!0FF \ 2011/09/2511 : :: : ,I : j : QQ·41 ,I 
: ........... 't .............. : .. """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""".,L ...................... : ..................... • ................. : .... · ................. '! 
jlS23 ]~ video with wavelet with transform and ((low and high) with pass) !IUSPAT j~ l°FF j 2011/09/25)! 
'. ............ ii .............. i ............................................................................................................................................... 11.. ..................... iL .................. .J ................. i oo:42 ···········'! 
rl24 11 78 I ;ntca w;th p<ed;ct$3 same (mot;on w;th cefinement) IILJiYF<lPW;IDR l OFF I 201 1/09/2511 
i ii i i!LJSPAT· i i i 16·43 ii 

! """""' jL."""""" j """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""' .. 11 USOCR ........ J ..................... j """"""""J ...... · ................. 11 
rl25 !19 I c;ntca w;th pced;ct$3 same (mot;on w;th cefinement)) .clm. IILiiYF<lPW;jDR IIOFF I 201 1/09/251! 
' :: : :•USPAT· : : : 16·43 '1 

! ........... jL ............ j ............................................................................................................................................... 1!usocFi ........ j ..................... j ................. j .... · ................. 11 
\IS26 j:o 11("2008/0031333").URPN. !jUSPAT \~!oFF \ 2011/09/ 25!! 
i ............ H .............. i ............................................................................................................................................... 11 ...................... ll.. ................... Jl ................. l 16:46 ........... l! 
l[S27 llO f'2008/0031334").URPN. !jUSPAT l~'OFF l 2011/09/ 25!! 

l """""' IL ............ l""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" lL""""""""""' lL"""""""""..JL .............. l 16:46 """""' 11 
jlS28 1~[("2008/0225951").URPN. ffusPAT ]~ [OFF ] 2011/09/25!! 
i ......... .JL. ........... l .............................................................................................................................................. ll.. ..................... lL .................. .-1 .................. l 16:47 ........... ll 
'[S29 112 t c·200602220,5·> or c· 5400087")). PN. l1us-F<lPW;ID" '[°FF I 201 1109/2511 
' :: ' '

1USPAT· : ' : 16·54 '1 

1 .......... JL ....... 1.llum .....• J .................... J ............... J ..... · .............. ll ro I~ (("20060222075") or ("5400087") or ("5594504") o, ("7830961 ") o, l!U&F<lPW;IDR l!OFF 12011/09/25!! 
i ll l ("7876829")) .PN. liUSPAT; l l l 17:00 !I 
I ...... IL •••••. j ........................................................................ l[u= .... ' .••••••••••. t ....... ' ............. I! 
'[$32 I~ ;ntca w;th p,ed;ct$3 same (moHon w;th cefinement) and ;pcm l!LI&F<lPUB;jDR liOFF \ 2011/09/25!! 
i ii i ilLJSPAT i i i 17:02 ii 
I ....... IL ...... I ....................................................................... J[uooai .... 1 ............ L ...... 1 ............ 11 
r3 1!99 r PCM IIUS-F<lPW;IDR l OFF i 2011/09/251! 
i il l l!USPAT· l i l 17"06 !! 

!I'"'''''''''!! ,,,,,,,,,,,,)I """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""Jt u.OOCR ••• )I''''''''''''''''''''''! I'"'''''''''''''' !!'''''.,,,,,,,,,,,,,,,,,~I j S34 jj9 l I POv1 same predict$3 !iUS-PGPUB;l OR l OFF l 2011/09/25!! 
: :: : ljUSPAT· : : : 17·07 :! 
1 ll I 11 ' I 1 I . H 
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'.l:::::::::::~L:::::::::::11,::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: !! US:>CR ::::::::~t::::::::::::::::::::~!:::::::::::::::::~t::::::::::::::::::::JI 

ilS35 ii5 i I PCM same threshold hUS-PGPUB;i OR ilOFF i 2011 /09/25!! 
i ii i !jUSPAT- i i i 17"10 H 
! ......... ..JLJ .............................................................................................................................................. ![US:>CR ........ ! .................... ..1 ................. ! ..... · ................. 11 r• jj2 r;ntca pulse code modulat;on" l!LiiYF<FW;jLJR j[OFF i 2011/09/25ij 
i ii i \!USPAT; i i i 17:20 H 
i .......... JL ............ i-.............................................................................................................................................. ilUSOCR j j j ....................... ii 
1[837 iJ2![1 PCM same p,ad;,t;on same macroblock llusrF<FW;jLJR '[OFF I 2011/09/25!1 
i jj i !IUSPAT; j i j 22:17 !i 
i .......... L ........... : .............................................................................................................................................. i[USOCR .... _ i .................... : _ .......... _ i .................... ..!! 
![sis !!23 itpcm same encod$3 l1usr F<'PW;iLJR '[°FF ! 2011109/2511 
j jj j !jUSPAT; j ! j 22:31 !i 
! ........... IL-;-.............................................................................................................................................. ;fUSOCR ....... ; ...................... 1 ................ i ....................... 11 r· i!O rsum of accumulated d,tte,ences" l!LiiYF<'PW;;LJR '[OFF i 2011/09/25i1 
j jj j !jUSPAT; j ! j 23:05 !i 
1 ............ 11 .............. i· .............................................................................................................................................. ilUSOCR ....... i ...................... 1 ................ i ....................... 11 ro ii1537 '['"m w;th accumulat$3 w;th d; tterence$1 IILiiYF<'PW;iLJR '[OFF ] 2011/0912511 
i li ! !!USPAT; ! ! ! 23:05 !I 
1 ............ 11 ............. J-ilUSOCR ....... i ...................... 1 ................ i ...................... JI 
/L1 !!24 ilrum adj1 a=mulat$3 adj1 d;fference$1 IILJiYFGPUB;!LJR !!OFF j 2011/09/25!! 
i ii i liUSPAT- i i i 23·05 \! 
I Jl.1.IILJS<:Jai l 1L l ..... · ................. 11 
ilS42 Ho i rum adj1 accumulat$3 adj1 d;fference$1 same I PCM IILJiYFGPUB;iLJR !1,0FF ! 2011/09/25!! 
i ii i HUSPAT- i i i 23·06 \! 

! ...ll. .. l .1luaj J_ j ..J.: .. 11 
r3 ij3 i rum adj 1 accumulat$3 adj 1 d;fference$1 and I PCM IILJiY FGPUB;jLJR '[OFF i 2011/ 09/2511 
i ii i \!LJSPAT· i i i 23·06 \! 

j """'"" lL"""""" j """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'" 11 USOCR """"J """"""""""' j """"""""J '"". """""""'" 11 
IIS44 !;2 I (rum adj1 a=mulat$3 adj1 difference$1).clm. jjLiiYFGPUB;jLJR ;[OFF i 2011/09/25jj 
' :: ' !iUSPAT· , : , 23·06 :1 

j """"'" ll .............. l """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'"l[USOCR ________ l """""""""'" j """""""'"j "". """""""'"11 
l[S45 ];5 I (3751240.02,240.03,240.12,240.13,240.21 ,240.24,240.25.cc1s o, l!LiiYFGPUB;j~1!oFF 12011/09/25!! 

I. .......... IL ........ ...! r:ii!;~t!~~~~8b~~i:'ir.and. (video. with. compres.sion. same ........... ...ll~~ ..... ..JL. .................. L ............ ..J 23:35 .......... JI 
IIS46 ]!7398 I (3751240. 02,240. 03,240. 12,240. 13,240.21 ,240.24,240.25.ccls o, l!usr FGPUB;jLJR ;'OFF i 2011109/2511 
[ 11 1382/233,236,238,239.ccls.) and (motion with vector$1) HUSPAT; 1 1 123:36 !I 
j .......... _.!h=1-----------------------------------------------------------------------------------------------------------------------------------------------1!~~-------.! ______________________ _! ________________ _! ________________________ !! r 7 ii 14 i (3751240. 02,240. 03,240. 12,240. 13,240.21 ,240.24,240.25.ccls o, IILiiY FGPUB;j DA rFF i 2011/ 09/251! 
l 11 1382/233,236,238,239_ccls_) and (I PCM) !jUSPAT; 1 1 123:36 !I 
i ........... lt ............ -i .............................................................................................................................................. ![Uscx:;R ........ i ..................... J .................. i ······················- ii r· ;!27!11·375"/$.ccls) and (IPCM) l1usrFGPUB;jLJR !![OFF 12011/09/25!1 
i ii i !!USPAT- i i i 23:36 H 

1 .......... L ........... 1 ........................................................................................................................................... JLJS<:Jai ....... 1 ..................... L .......... .i ................... J r· i!126 i (ZHAO-XU ZHAO· XUAN ZHAO-XUAN-$ ZHAO-XUDOm ZHAO- l!LiiYFGPUB;jLJR '[°FF i 2011/09/2511 
i !i ! XUEBINGZHAO-XUECHAN LI -XINGHAI LI-XINGHAI-BILLYJIN- !iUSPAT; i i /23:40 !I 
i H ! JEFFREY-FU)_in_ !!uscx:;R i ! i !I 
, '""""",. """""'"' '"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""' ' """"""""""" • "'"""""""""'. """""""" • """"""""""'"'' I IUD :"*1E0

£~~~~;,~~~?~~LL~~· •••••. Jl~Er'ILJLJ ;~:;~09/

2il 
ii"" i!11 rONG·EDWARO MI TTAL-NBL).;n. IILJiYFGPUB;jLJR jlOFF j 2011/09/26!! 
i ii i i1usPAT- i i i 00"46 H 

1 ............ 11 .............. l-............................................................................................................................................ Jt LJS<:Jai ..... ..i ...................... I L .......... ...i ....................... ll 
i S52 jj2 ! "comerica bank".as. !jUS-PGPUB;jlOR i OFF !12011/09/26!! 
i ii i ljUSPAT- i i i 00"47 H 

j ............ ll .............. 1 ............................................................................................................................................... l!USOCR ....... 1 ..................... -1 ................. 1 ..... · ................. ll 
I S63 11103 r ,;xs systems· .as. liITs-FGPUB;jLJR llOFF 1 2011 / 09/ 26)! 
: :: : HUSPAT- : : : 00·47 :! 

1 ............ 11 .............. 1.IILJS<:Jai ...... J ...................... 1 ................. J ...... · ................. 11 
'1''64 iio r75"/$.ccls and (DVI same "8-b;t" same · 12-b;t") l!LiiYFGPUB;jLJR j!oFF j 2011/09/29!! 
i ii i \!LJSPAT- i i i 13·28 H 

i .......... t ........ J.. .......................................................................................................................................... J LJS<:Jai .... : .................... L ........ : .................. ....11 
[IS55 l:29 1 "375"/$.ccls_ and (OVI and ("8-bit" same "12-bit")) l!US-PGPUB;l,OR ~,OFF ~ 2011/09/ 29)! 
j jj j j!USPAT; j j j 13:28 !I 
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~L ......... li .............. lL. ............................................................................................................................................ nuroCR ........ iL. .................... lL ............... ~L ..................... 11 r· !!so rvt and ("8-bit" same "12-bit")) l!US-PGPUB;IDR j!oFF j 2011 /09/29!! 
i ji i \!LJSPAT i i i 13·29 H 
I.. 11 ............ J·.. JluooCR ....... j Jl ............... j .... · ............ J I 
'1$57 l!o rvt and (""8-b;r· same "12· b;t") I .cim. liUS- PGPUB;IDR IIOFF ' 2011/ D9i29ll 
i !i ! \!LJSPAT ! i i 13·29 H 
I ........... IL ........ ! ........................................................................................................................................... J USOCR ........ I ..................... 1 ................. I .... .............. J I 
llS58 lj5 r·2002/0181608").URPN. !!USPAT l~,OFF l 2011/09/29!! 
~ ............ ~l .............. l ............................................................................................................................................... !i ....................... ~L ................... j ................. ~_ 13:33 ........... !! 
j[S59 ii44 l(("5325126").URPN. !IUSPAT j~[OFF j 2011/09/29!! 
l ........... lL ............ i ............................................................................................................................................ JL ..................... lL ................... J ................ i 13: 34 ........... 11 
llsso IT"-1[<ov1 same (""8-b;r· same ··12-b;t"")) i!US-PGPUB:IDR j10FF j 2011/09/291! 
i !i ! \!LJSPAT i i i 13:54 H 
I J i JUSOCR i t L ll rt lio![ovt and (adapt$3 same (""8-b;t" same ·12-b;t")) l1US-PGPU8;1DR jloFF ] 2011/09/29!! 
i !i ! i1usPAT i i i 13·55 H I J J- jusoai L t L ll 
l S62 ii94 j OVI same ((first and second) with (format$3 or standard)) liLJS-PGPUB;jDR l OFF j 2011/09/29!! 
i !i ! liUSPAT i i i 13·56 H 

j ............ 11 .............. l ···············································································································································!IUSOCR ....... ! ...................... ! ................. ! ..... · ................. 11 
~ S63 !ho j "375"/$.ccls. and (DVI same ((first and second) with (format$3 or !!US-PGPUB;jDR l1IOFF j 2011/09/29!! 
i !i ! standard))) HUSPAT i i i 13·56 H 

! """'"" !LJ """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'"!!USOCR """'1 """""""""'" ! '""""""'"'1-----· """""""'" !I 
'IS64 H4 r conve<Oon shade,· IIUS-ffiPUB;;DR 'IOFF ; 2011/ 09/2911 i !i ! \!LJSPAT ! i i 14·14 H 
1_ 11 _1._IIUSOCR __ i_ l _ l __ ll rs h r 20070076123 .. ).A'J. IIUS-ffiPUB;IDR 'IOFF i 2011/ 09/29ll 
i !i ! l!USPAT· ! i i 14·18 H 
I ........... IL.. ...... ! ............................................................................................................................................. ..JIUSOCR ........ I ..................... 1 ................. I .... .............. JI 
IIS66 H2-,r37s··1$.ccls. and (DVI same gcayscale) liUS-ffiPUB;IDR 'IOFF '2011/09/29)1 
i ji ! l!USPAT· ! i i 14·22 H 

1=.JLJ~!USOCR=J==2=J=~I 
jlS67 ii13 jrOVI same grayscale) !!US-PGPUB;jrOR jrFF jr2011/09/29!! 
' :: ' 'iUSPAT : ' : 14·23 h 

j ........... lt ............. .l .............................................................................................................................................. l!USOCR ........ l ...................... 1 ................. 1 ..... · ................ .11 

11868 11•0 r8·b;t" same ·12-b;t" same gcayscale) l!US-ffiPUB;IDR ~
1
lOFF j 2011/09/29(! 

i !i ! !!USPAT; i i i 14:26 H lti J~J Li Ji r· 1[9""""1 ·37s··1$.ccls and (("8-b;t"· same ··12-b;r· same gcayscale)) liUS-ffiPUB;jDR ![OFF I 2011/09/2911 
j ii j llUSPAT; j j j 14:31 !i 
l ......... ..JL .......... 1 .............................................................................................................................................. l[USOCR ........ l ...................... ) " ............... l ...................... , 11 

1[$70 11103S l['°nvert$3 same "8 b;, .. same 1rnr ll~~~'ijOA r I ~~;~09/2911 

I ......... I~ .............................................................................................................................................. ll= ....... 1 •••••••••••••••••••• 1 ................ 1 ••••••••••••••••••••••• 11 
l[S71 1!9 I convert$3 same "8·b;, .. same ··12-b;r· same gcayscale IIUS-ffiPU8;1DR tOFF i 2011/09/2911 
j ii j !!USPAT; j l j 14:38 !i 
l .......... JL ............ i .............................................................................................................................................. llll$0CR ....... i .................... .J ................ i ....................... li 
r2 IT"--r,s80081").A'J. l[US-ffiPUB;]DR t OFF , 2011/09/29)1 
l ii j !!USPAT; j l j 14:47 !i 

: S73 .... ::a"""'"": i2 · b;t 'w;t h' gcayscale' same' dv(""""""""""""""""""""""""""""""""""""""'lf =PUB;: OA"""""""":IOFF """": 2011/ 09/ 29ll 
l ii j !!USPAT; jl ii j,14:54 !i 
~ ............ ll .............. l ............................................................................................................................................... liUSOCR ........ ~ ....................... ~ ................. ~ ........................ !! 
r· l!o r12-bit .. w;th gcayscale) same dv; IIUS-ffiPUB;IDR IIOFF I 2011/09/2911 
i ji ! HUSPAT i ! i 14·55 \! 
1 ........... .11 .............. 1. l!USOCR ....... J J ................ J ..... · ................. 11 
rs llo r12-b;, .. same gcayscale) same dv; IIUS-ffiPUB;IDR l OFF I 2011/09/2911 
i ji ! \!LJSPAT· i ! i 14·55 \! 

1 ........... t ........ J ............................................................................................................................................ JUSOCR ....... J ..................... 1 ............... J ..... · ............. J I r· II• r 12-bit" same dv;) i!US-ffiPUB;jDR IIOFF I 2011/09/29!1 
' :: : :•USPAT· : : : 14·55 :1 

I t J. J USOCR L 1.. L J I 
w--"li ! H il H il H 
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r7 1:2 ramnk with dv; liUS-PGPUS;ILR HOFF j 2011 /09/29li 
l H i !!uSPAT; l l l 15:05 !I 
I J J J= L t L i i 
r· i:122 l dual 1;nk" with dv; l!US-PGPUB;IDR 'IOFF : 2011/09/2911 • .. • ' • • • , 1 

1.JlJ .11~ 1 i .1 
1

505 JI r· 110 r duaJ link" w;th dvi same g.ayscate l!US-PGPUB;IDR 'IOFF : 2011/09/2911 

I JLJ. J~~! ..................... i ................. !1sos J 
IIS80 l:o r duaJ link" with dvi same g.ay-scale IIUS-PGPUB;IDR IIOFF l 2011 /09/29jl 
' :: ' !iUSPAT , : , 15·05 :1 

1 ........... ll .......... J· ........................................................................................................................................... J !USOCR ........ , ..................... 1 ................. , ..... J I 
11ss1 !:o r dual 1;nk" with dvi same g.ay?scale i!US-PGPUB;IDR j!!OFF I 2011/09/29!! 
' :: ' :!LJSPAT : ' , 15·05 :1 

1 ••••••••••• 11.. ........ J· ............................................................................................................................................ ) IUSOCR ........ i ...................... 1,:,:::::::::::::) :::::. ::::::::::::::JI 

\ S82 jjO / "dual link" with dvi same gray nusPGPUB;j OR j OFF j 2011/09/29!! 
' :: ' :!LJSPAT : ' , 15·06 :1 

! .......... Jl ............. l ............................................................................................................................................. J[uSOCR ........ l ..................... J ................. l ..... · ................. 11 
r3 1!2irduaJ link" w;th dvi same ··a-bit" l!US-PGPUB;I OR rFF l 2011/09/29jl 
j ii i !jUSPAT; j j j 15:06 j! 
1 •••••••••• L ......... 1-••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• JI= ....... : ..................... .!. .............. : .................... J 
r,84 ;:10 r dual•link HD-SOI·· l!US-PGPUB;IDR l1[0FF I 2011/09/2911 
i ii i i!USPAT i i i 15:12 H 
L L _i J LUSOCR .: L .L ll rs ;:,-·r 20060227064") .PN. llus. FGFUB;IDR l OFF i 2011/09/291! 
i ii i i!USPAT i i i 16:32 H 
I •••••• IL •••••. :· •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. l[USOCR •••.. : .••••••••••. 1 •••••••.. : .••••••••••.. 11 r· 11s2-·r,nvert$3 same "B•bit" same • 12-b;r· l!FPRS; 'DR jloFF I 2011/09/29!! 

I_II_I._IIPE?a,J_l ~

1

,

01

_II 

r7 1:2 I (3751240. 02,240.03,240.12,240. 13,240.21 ,240.25.cds. °' l!US- FGFUB;ID" IIOFF : 2011 / 09/2911 
j ll / 382/233,236,238,239.ccls.) and (OVI same ("8-bit" or "12-bit")) l!USPAT; j j j 17:03 !! 
'. ........... iL ............ i ............................................................................................................................................... 11uSOCR ........ i ..................... i ................. i ....................... 11 
r· jj 14 I (375/240.02,240.03,240. 12,240.13,240.21 ,240.25.ccls °' IIUS-FGFUB;IDR j1!0FF 12011/09/29!! 
j ll / 382/233,236,238,239.ccls.) and (DVI and ("8-bit" or "12-bit")) !jUSPAT; j j j 17:03 !! 
i ........... iL ............ i ............................................................................................................................................... l!USOCR ........ i ..................... i ................. i ....................... 11 
l[S89 ]14 IIOCHWARZER·MARTIN.in. IIUS-FGFUB;IDR j10FF j 2011/09/29!! 
' :: ' :!LJSPAT : ' , 1?·11 :1 

1 ........... 1: .......... J ............................................................................................................................................ J IUSOCR ........ i ...................... 1L1 ..... . J I 
l[s,o ;i51!1nvidiaas and DVI jjUS-FGFUB;I QA rFF I 2011/09/2911 
' :: ' ' 'USP'AT· ' ' ' 17·12 " ~ ~i ~ H , ~ ~ ~ · H 
; .......... ii ............. ; ............................................................................................................................................. ..11= ........ : ..................... .: ................. : ....................... 11 
r1 li2!1··9e inspect;on lechnologies··.as. and DVI l!US-FGFUB;I QA ;

1[0FF j 2011/09/ 29!! 
i ii i !jUSPAT; j j j 17:12 j! 
I ..... JL ..... 1-...................................................................... JI= .... .: ......... .! ......... .: ......... J 
l[s,3 ;;220 rdeo with inspecl$3 w;th st,eam$3 l!US-FGFUB;IDR l1[0FF I 2011/09/ 2911 
i ii i i!USPAT i i i 17:13 H 
I L _i J LUSOCR .: L .: ll 
1[9'4 1:21 I "375""/$.ccls and (video with inspect$3 with stream$3) l!US-FGFUB;IDR ilOFF \ 2011/09/29!! 
i ii i l!LJSPAT i i i 17:13 H 
I ....... IL •••••• I .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. J [USOCR .••• : .••••••••••. L ...... : ............ 11 
l;95 jj38 l "2004/0081333").URPN. !!USPAT i~lOFF ~ 2011/09/30!! 
l ............ n ............ .J .............................................................................................................................................. .!f ....................... ~1. ..................... J ................. ~ .~.?.:.~.~ .......... JI r· 116113 I "375""/$.ccls and (video with oomp.-ess$3 with slream$3) l!LI&FGFUB;IDR \!OFF 12011/09/30!! 
i ii i l!USPAT; i i i 17:00 H 
i __________ Ji""""'"" i """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'"' llUSOCR '""" j """"""""""'.] """""""" j """"""""""'" 11 
1[9'7 11 146 I "375""/$.ccls and (video with oomp.-ess$3 w;th stream$3 same l!U&FGFUB;IDR ![OFF I 2011/09/ 3Djl 
i ii i selectiv$3) i!USPAT; i i i 17:01 H 
1 ........... 11 ............. ~ ............................................................................................................................................ J [uSOCR ....... l ...................... ! ................ l ...................... JI 
1[9'8 1141 I "375""/$.ccls and (video with oomp.-ess$3 w;th stream$3 same l!U&FGFUB;IDR ![OFF i 2011/09i 30JI 
i ii i selectiv$3).clm. i!USPAT; i i i 17:01 H 
~ ........... ll ............. .l .............................................................................................................................................. llUS9CR ....... l ...................... \ ................ l ....................... 11 
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\tS99 \lo jt(video adj2 _endoscop$3) and (video with compress$3 with stream$3 /IU&PGPUB; \ OR \!OFF \ 2011 /09/30jj 
i ii i same select1v$3) i!USPAT; i i i 17:24 H 
i ........... JL ........... i .............................................................................................................................................. 1[US'.::>CR ....... i ..................... -1 ___ ............. i ..................... -11 
l[S100 Ii 1837 r;deo adj2 eodoscop$3) i1us. PCf'llB;jDR tOFF ! 2011/ 09/30!1 
i jj i !!USPAT; i \ j 17:24 !i 
I .......... L_!-........................................................................................................................................... ...!l= ....... 1 •••••••••••••••••••• ..! .............. ..! .................... ...!! 
!IS101 H2 ! (v;deo adj2 eodosoop$3) aod (embed$4 w;th oomp,ess$3) IIUS-PCf'llB;jDR \[OFF j 2011/09/30!! 
i jj j !!USPAT; j \ j 17:24 !i 
l ............ 1L .......... ..J ............................................................................................................................................ J lUSOCR ....... j ...................... 1 ................. j ...................... .JI 
lls102 i140 ! (v;deo adj2 eodoscop$3) aod (selecl$5 with oomp,ess$3) liUS-PCf'llB;]DR !loFF ] 2011/09/30!! 
i H ! !!usPAT; ! ! ! 11:25 !I 
l ........... Ji .............. l ............................................................................................................................................... ll.~.~ ........ .l ..................... Jl ................. .l ....................... ll 
IIS103 ll4 ! (v;deo adj2 eodoscop$3) aod (selecl$5 with oomp,ess$3).clm. IIUS-PCf'llB;]DR JioFF ) 2011/09/30!! 
i ii i iiUSPAT i i i 17'25 ii 

1 ............ ii .............. i .............................................................................................................................................. 11um ........ ~ ...................... _lL .............. ~ ...... · ................. 11 
i[S104 H38 l"51 11306").URPN. HUSPAT Joi:1---,[0FF j 2011/09/30!! 
1 ........... 1L ............ i ............................................................................................................................................ J L ..................... iL .................... l ................ i 11:21 ........... 11 
l!S105 j['o"" ....... l '2009/0158315").URPN. !!USPAT j~!oFF ] 2011/09/30!! 
~ .......... JL.....j .............................................................................................................................................. 1~ ....................... '.L .................... JL ................ '. 17:28 ........... 11 
j[S106 jj1 I (v;deo adj2 eodoscop$3) and (selecl$5 w;th oomp,es,$3 same i!US-PCf'llB;jDR tOFF ! 2011/09/30j! 
i Ji j stream$3) !!USPAT; j j j 17:29 !! 
i ........... lL ........... i .............................................................................................................................................. i[USOCR ....... i .................... ..1 "' ............. i ...................... 11 
l[S107 i!25 ! (v;deo adj2 eodoscop$3) and (oomp,ess$3 same sfream$3) IIUS-PCf'llB;jDR '[°FF ! 2011/09/3011 
i jj i !iUSPAT; j ! j 17:29 !i 
l .......... JL ............ i .............................................................................................................................................. 1[USOCR ....... i .................... .J ................ ! ....................... 11 
IIS108 H24 ! (v;deo adj 1 eodoscop$3) and ( oomp,es,$3 same sfream$3) l!US- PGPUB;]DR tOFF ! 2011/ 09/ 30jl 
i jj j !!USPAT; j \ j 17:29 !i 
l ............ ll. ............. i .............................................................................................................................................. 1lUSOCR ....... J ...................... ! ................ ! ....................... 11 
IIS109 11 1240 I embed$4 same v;deo same st,eam$3 same oomp.-es,$3 IIUS- PGPUB;!DR tOFF ! 2011/ 09/ 30!1 
i H i !!USPAT; j ! j 17:31 !i 
l ............ ll ............ ..J ............................................................................................................................................ J [USOCR ....... ! ...................... \ ................ ! ...................... .JI 
ils11011477 ! ·375·/$.ccls. and (embed$4 same v;deo same st,eam$3 same IIUS-PGPUB;!DR HOFF j 2011/09/30!! . .. • · ·1 . . . , 1 
i ii i compress$3) i,USPAT; i i i17:32 H ~ ............ il .............. i ............................................................................................................................................... llUSOCR ........ l ...................... lL .............. l ....................... 11 
115111 1126 ! ·375·/$.ccls and (embed$4 same v;deo same st,eam$3 same IIUS-PGPUB;!DR !1,0FF j 2011/09/30!! 
i H i compress$3).clm. !!USPAT; j ! j 17:32 !I 
~ ...:L .. : .lluSOCR 1.1..J...ll 
ilS112 jj3 t"2006/0050785").URPN. !IUSPAT j~l°FF j 2011/09/30!! 
l ............ il ............ ..J ............................................................................................................................................ J L .................... JL .................... l ................ J 17:34 .......... JI 
l[s113 \:o :[("7792190").URPN. !iUSPAT iLJR :['OFF ] 201110913011 
i ii i ii i i i 17:37 ii 
: ........... ,, ............................................................................................................................................................ , l .............................................. , ....................................... ._.., 

j[S114 jj35 I (375/240.02,240. 03,240. 12,240.13, 240.18240.21 ,240. 25.ccls. o, i!US-PGPUB;IDR 1[°"' ! 2011/ 09/ 30JI 
i ,i i 382/233,236,238,239.ccls.) and (cahbrat$3 with data) i!USPAT; i i i 17:46 H 
~ .......... JU .............................................................................................................................................. 1[USOCR ....... i .................... .J ................ ! ....................... 11 
j[S115 jj6 I (375/240. 02,240. 03,240. 12,240. 13,240.18240.21 ,240. 25.ccls. o, i!US-PGPUB;jDR tOFF ! 2011/ 09/ 30JI 
i ii i 382/233,236,238,239.ccls.) and ((calibrat$3 with data) same i!USPAT; i i i 17:46 H 
i ii i stream$3) !!USOCR ! ! ! H ' .......... ,••, ............ ,{ .,, ...... ,.,, ................................................................................................................................ ,•l.,.,.,m .............. • ...................... • , ................ • ........................ •! r 16 !!38 ! •375·/ 240.03.ccls. and ( embed$4 same v;deo same st,eam$3 same l[US-PGPUB;]DR tOFF j 201 1/ 09/ 30!1 • .. • " • • • , 1 
i ii i compress$3) i!USPAT; i i i 17:51 H 

: S1 ·1'7 ,:: 1 """""": 382/298,299.ccls." and' ( embed$4' same 'video' same.·stream$3' same·""ir~~PUB;] OR""""""""i OFF""""] 2011 / 09/ 3oll 
i ii i compress$3) i!USPAT; ii i i,17:56 H 
~ ............ il .............. i ............................................................................................................................................... 1iUSOCR ........ l ....................... l ................. l ........................ 11 
!IS118 !!124 r2/298,299.ccls and caHbrnt$3 IIUS-PGPUB;!DR j OFF j 2011/09/30!! 
i ii i iiUSPAT i i i 17'57 ii 

1 ........... 11 .............. 1.IIUSOCR ....... J J ................ J ..... · ................. 11 
!IS119 !! 1 ! 382/298,299.ccls. and ( caHb<-at$3 w;th sfream$3) IIUS-PGPUB;!DR l OFF ! 2011/ 09/3011 
i ii i i!LJSPAT· i i i 17'57 ii 

l ........... lL. ............ l ............................................................................................................................................... 1lum ........ J ..................... l ................ J ...... · ................. 11 
l,s,20 !121 11382/298,299.ccls. and cal;b,at$3.dm. i!US-PGPUB;jDR !'OFF ! 2011/09/30il 

I ........... I[ 1. J~~ ........ ! ..................... 1.! 17;57 J 
i~i i H il H il H 
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IIS121 11 1 r·7792190"). PN. liLJS.PGPUS;ILR HOFF j 2011 /09/30!i 
l H l !!uSPAT; l l l 18:04 !I 
I J J J= L t L i i 
'1$122 i!9 i "10/068 995• "11/999 337" "1 1/249 897" "10/670 933" ·11 /666 291· IILJS.PGPU!l'!DR 'IOFF i 201 1/09/301' • .. • , , t , , ~1 , • • • ~I 
j jj h 1/661,277" "10/670,934" "11/958,408" !IUSPAT; j j j 18:05 !i 
~ , .. 1L .. 1 .!lurocR j_ _1 "!...!! 
11s123 119 1 • 10/068.995· • 11/999.377" · 11/249.891· · 10/610.933· · 11 /666,291 · rius PGPUB;1D R ;loFF i 2011109/3011 
i ii i "11/661,277" "10/670,934" "11/958,408" hUSPAT; i i i 18:08 H 
~ ............ ll .............. l ............................................................................................................................................... l!USOCR ........ 1 ..................... 1 ................. 1 ....................... !! r 24 11 1 r-'7512283"). PN. IILJS. PGPUB;IDR 1

1

0FF , 201 1, 09/3011 
' :: ' !iUSPAT· , : , 18·12 :1 

I ........... IL J· ........................................................................................................................................... J iUSOCR ........ , ..................... 1 ................. , ..... JI 
11s125 ]142 r ge inspection technologies·.as i!LJS.PGPUB;IDR j!!OFF 12011/09/301! 
' :: ' HUSPAT- , : , 18·14 :1 

1 ........... ll .......... ) · ............................................................................................................................................ ) IUSOCR ........ 1 ...................... 11:::::::::::::::) :::::. ::::::::::::::::-!! 
j S126 jl43 j "ge inspection" .as. !!US PGPUB;j OR j OFF j 2011/09/30!! 
' :: ' HUSPAT- , : , 18·16 :1 

! ......... .Jl ............. l ............................................................................................................................................ .J[uSOCR ........ l ..................... J ................. l ..... · ................ 11 
IIS127 if1-l 11 I 958,408" liLJS. PGPUB;I OR r FF i 2011/ 09/3011 
j ii j !jUSPAT; j j j 18:17 !I 
I .......... Jl.. .......... 1 · ............................................................................................................................................ JIUOOCIS ....... i ...................... ! ............... i .................... J 
l S128 jj387 i (KANG-KYUNG-WON KWAK-KOOK-WHEE KWAK-KOOK-Y KWAK- i!U&PGPUB;1 OR jloFF 1201 1/09/30!1 
i ii i KOOK-YEONSHIN-KYUNGSHIN-KYUNGHOSHIN-KYUNG-Q-lUL !iUSPAT; j j j 19:22 !I 
i jj i $-!IN-KYUNG-FAN SHIN-KYUNG-H SHIN-KYUNG-HA SUH- !!uSOCR j l j !i 
1 ll 1 YONGKWEON SUH-YONGSUG SUH-YONG-BUM SUH-YONG-HAI< H 1 1 1 H 
i ii i SUH- YONG-JAE SUH-YONG-JIN HONG-YOUNG HONG-YOUNGER H i i i H 
1 ll 1 HONG-YOUNGHO HONG-YOUNGJI N HONG-YOUNGJOO HONG- H 1 1 1 H 
1 ll 1 YOUNGJUN HONG-SUNG HONG-SUNGBACK HONG-SUNGQ-lEOL H 1 1 1 H 
l ll l HONG-SUNGQ-llN HONG-SUNGQ-lUL HONG-SUNGDEOK).in. and H 1 1 1 H 
i ......... .Ji ............. i MPEG .................................................................................................................................. il ....................... i ..................... J ................. i ....................... ii 
l[S129 li 169 I .. 375"/$.ccls. and (trnnsf0<malion adj1 parnmete,$1) l!LJS.PGF\JB;IDR l1[0FF 1201 1/09/30!1 
i ii i i!USPAT- i i i 19:43 H 
j ........... lL ........... 1 .............................................................................................................................................. !LuSOCR ...... .J ..................... 1 ................. .l ..................... JI 
l[S130 1!55 1 ·375"/$.ccls. and (trnnsf0<malion adj1 pa,amete,$1 ) same vecto, l!LJS.PGF\JB;IDR lOFF i 2011109/30!1 
i ii i i!USPAT- i i i 19:43 H 
l ........... lL .......... ..J .............................................................................................................................................. !luSOCR ...... J ...................... l ............... J ....................... !! 
IIS131 IT! ·375"/$.ccls. and (t1ansf0<malion adj 1 pa,amete,$1 ) same (vecto, l!LJS.PGF\JB;jDR jloFF l 2011/09/30!! 
i ii j with field$1) !iUSPAT; j j j 19:44 !I 
1 ............ 11 .............. 1 .............................................................................................................................................. l[UOOCIS ....... ' ...................... 1L, ....................... 11 
l[S132 jfo ____ l '2008/0205525").URPN. !!USPAT j~ lOFF j 2011/09/30!! 

i .......... .Ji ............. i .............................................................................................................................................. lL .................... H ..................... .!L .............. l 19:44 ........... 11 
irS133 liO r 2002186771 .) .PN. l!LJS.PGF\JB;ID" ,

1
oFF I 2011/09130jl 

i jj i !IUSPAT; j l j 19:46 !I 
I .......... JI.. ........... I-.............................................................................................................................................. l[UOOCIS ... _ i .................... J _ .......... _ i .................... ..ll 
l[S134 1!1!11·20020186771 .) . PN. l!LJS. PGF\JB;jDR lOFF j 2011109130jl 
i jj j !!USPAT; j j j 19:46 !i 
I ........... 11 ............. 1-.............................................................................................................................................. l[LJOOCR ....... 1 ...................... I ................ I ....................... 11 
11s135 ii48 l "200210186771") .URPN. ffusPAT ]~ [OFF ] 2011109130!! 
i .......... JL ........... 1 .............................................................................................................................................. lL ...................... lL .................. .J .................. l 19:50 ........... !I 
1[$136 II 73 r 75"/$.ccls and ·non-ilgid· l!us. PGF\JB;IDR r FF I 2011109/ 3011 
i ii i i!USPAT- i i i 20:43 H 
1 .......... JL ........ 1- ILUSOCR .....• J .................... 1 ............... J ....................11 r 37 lio"i •375"/$.ccls and 1·non · 1igid· with block with match) IILJS. PGF\JB;IDR j!OFF 1 2011 / 09/ 30!! 
i ii i i!USPAT- i i i 20:44 H 
I .••••. IL •••••. J ......................................................................... l[USOCR ..... i .••••••••••. t ........ i ............. I! 
1[S138 li5--l 375"1$.ccls and 1·non ·1igid· with block) jjLJS.PGF\JB;IDR j!OFF l 2011/09/30!! 
i ii i i!USPAT- i i i 20:44 H 
I ....... IL •••••• I· .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. J [USOCR .••• I .••••••••••. L ...... I .••••••••••• 11 
r39 ll 13 r 375"/$.ccls and 1·non-1igid· same block) l1u&PGF\JB;jDR j OFF j 2011/09/30!! 
i ii i ilUSPAT· i i i 20·44 H 

ils140: iio :,:,:::::,,11·375"/$.ccls ··and., 1· non . ,igid·' with ··detect$3) .................................................. ,i,~~f\JB;jloR·::,,,,,,,,,,,,, iloFF ,,,,,:,: l120~ 1/ 09/3oil 
, :: : :jUSPAT· : : : 21 ·01 :! 
1 11 1 l, ' 1 1 1 . H 
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EAST Search History 

'.l:::::::::::~L:::::::::::11,::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: !! US:>CR ::::::::~t::::::::::::::::::::~!:::::::::::::::::~t::::::::::::::::::::JI 

ilS141 ii? i "375"/$.ccls. and ("non-rigid" same detect$3) l1US-PGPUB; i OR ilOFF i 2011/09/30!! 
' :: ' 'iUSPAT : ' : 21 ·01 h 
1 11 1 \1urorn 1 1 1 . !! 
fLJ142 Jh,cc·,120216") .. o, .. ("7043063")).PN. ········································································· 1jus.FGPUB;IDR iLJFF l 201 ·1 /09/3o(I 

i ii i i!USPAT; i i i 21 :09 ii 
I .......... JL ............ 1-.............................................................................................................................................. IIUSOCR j j j ....................... 11 

11s143 ll5 l,('7120276").URPN. !IUSPAT 1LJR l[OFF l 2011 /09/30!1 
i ii i i1 i i i 21: 10 ii .............. , ............... ················································································································································!.. ...................... ······················· .................. ·······················" 
118144 ]16 j "375"/$.ccls. and "non-,;g;d" and (block w;1h ave,ag$3) i!U&FGPUB;jDR ?!OFF l 2011 /09/3olj 
' :: ' :!LJSPAT : ' ,21·12 ;I 

l ........... 1L ............ l ............................................................................................................................................... \!uSOCR ........ l ...................... l ................. 1 ....................... 11 

1181451!6443 r 375"/$.ccls. and (block w;1h ave,ag$3) i!U&F<lPUB;j OR rFF i 2011/09/301! 
: :: : ' 'USP'AT· : : '21·16 " ~ ~i ~ H , ~ ~ ~ · H 
i .......... ][ ............. i· .............................................................................................................................................. i!USOCR ........ ' ...................... ! .................. ' ........................ 11 
1[81461!564 I "375"/$.ccls. and (block w;1h ave,ag$3 w;th th,eshold$3) IIU&F<lPUB;j OR 11lOFF l 2011/09/3ojl 
i ii i !jUSPAT; i i i21:16 !I 
i .......... JL ........... i ............................................................................................................................................. l!USOCR ........ i .................... ..! ................. i ...................... JI 
1[814 7 110 I "375"./$.ccls. and (block w;th ave,ag$3 w;th t h,eshold$3 same ,ig;d) l!U& F<lPUB;jDR r FF i 2011/ 09/3011 
i ii i i!USPAT i i i 21 : 16 ii 
l ........... lL ........... l .............................................................................................................................................. !luSOCR ...... .J ..................... J ............... .J ..................... 11 
1[8148 IJO! "375"/ $.eels. and (block w;th ave,ag$3 w;th t h,eshold$3 same l!U& F<lPUB;jDR l OFF i 2011/ 09/301! 
i ii i $4rigid) !iUSPAT; i i i 21 : 16 !I 
l ........... lL ............ i ............................................................................................................................................ J lUSOCR ....... i ...................... l ................ i ....................... 11 
118149 IJO! "375"/$.ccls. and (block w;th ave,ag$3 same th,eshotd$3 same l!U&FGPUB;IDR i!oFF ] 2011/09/30!! 
i ii i $4rigid) !iUSPAT; i i i 21: 16 !I 
I J L J [USOCR L t L ll 
118150 11 1278 j "375"/$.ccls. and (block w;th ave,ag$3 same th,eshold$3 (MV w;th jjU&ffiPW;jDR r10FF ] 2011/09/30!1 
i ii j position)) !jUSPAT; j i j 21:17 !I 
l ........... .ll .............. l ............................................................................................................................................... li.~.~ ........ .i ..................... .l ................. .i ....................... 11 
l S151 ii7 i "375"/$.ccls. and (block with averag$3 same threshold$3 and (MV !IUS-PGPUB;jDR i OFF i 2011/09/30!! 
i ii i with position)) iiUSPAT i i i21·17 ii 
1 ............ 11 .............. l ............................................................................................................................................... \luSOCR ....... ~ . ...................... 1 ................. 1 ..... · ................. 11 
1181521!191 r on adj1 ,ig;d adj1 body l!U&ffiPW;IDR j!loFF i 2011/09/30!! 
i ii i i!LJSPAT i i i 21·29 ii 
1.11 •.......... J·. .. J IUSOCR ...... j J.. j ..... · ............ ..11 
1181531!3 I "375"/$.ccls. and (non adj1 ,ig;d adj1 body) liU&ffiPW;IDR IIOFF i 2011/09/3011 
i ii i i!LJSPAT i i i21·30 ii 
! ........... 1L ............ l ............................................................................................................................................... !luSOCR ........ l ..................... l ................. 1 .... .................. 11 
ilS154 li41 11("5768438").URPN. !!USPAT i~ ,OFF i2011/09/30!i 
~ ............ ll .............. l ............................................................................................................................................... !i ....................... ~L ................... .l ................. ~_21.:31 ............ !! 
118155 1!60 r 75"/$.ccls and ( ,ig;d adj 1 body) IIU& ffiPW;IDR IIOFF i 2011/ 09/ 3011 
i ii i ilUSPAT i i i 21 ·32 ii 

1 ........... .11 .............. I. l!USOCR ....... j .................... 1 ................ j ..... · ................. II 
118156 Ii 75 r75"/$.ccls and ( non adj 1 ,ig;d) IIU& ffiPW;IDR l OFF i 2011/ 09/ 3011 
i ii i i!LJSPAT· i i i 21 ·32 ii 

1 ...... IL ...... L ..................................................................... J USOCR .... j ........... 1 ........ j ... · ....... ...11 
118157 ]1 1 r 6.590.999").PN. l!U&ffiPW;jDR IIOFF i 2011/09/301! 
' :: ' !iUSPAT· : : : 21 ·43 :1 

1 ll J. J USOCR L 1. L JI 
llS158 H13 ll("6590999").URPN. !jUSPAT l~10FF l 2011/09/30!1 
[ __ ~i .............. i ............................................................................................................................................... 11 ...................... il.. ................... Jl ................ i 21.:43 ........... 11 
I 81591!3125 llbest w;th match$3 w;th block l!U&ffiPW;IDR i OFF i 2011/09/30!! 
i ii i ilUSPAT· i i i 21·50 ii 
1 ....•••. 11 ..••••• 1 ..................................................................................... J uOOCR ...... J ............. 1..... . ..... J ............ Ji 
1181601!1342 I "375"/$.ccls and (best w;th malch$3 w;th block) l!U&ffiPW;IDR !'OFF i 2011/09/3011 
i ii i i!LJSPAT· i i i 21 ·50 ii 
! ........... 11 .............. l ............................................................................................................................................... 1lum ........ l ...................... 1 ................ 1 .... · ................. 11 
118161 ii, I "375"/$.ccls and (best w;th malch$3 w;th block) and "non·,ig;d" l!U&ffiPW;IDR ilOFF i 2011/09/ 3011 
i ii i i!USPAT· i i i 21 ·50 ii 
l ........... 1L ............ l ............................................................................................................................................... !!uSOCR ........ l ..................... l ................ 1 .... .................. 11 
l!S162 ]l73 il"375"/$.ccls. and "non-rigid" 1!US-PGPUB;ijOR ]!OFF ij2011/09/30]1 
i il i H i ii i H 
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il :i il 1
1
USPAT 1! 'l 1!21 ·53 fi 

! ""'"" .. ! L""""".J """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'" ... l l LJs::)CR '"".J .. """"""""'"' ! """"""".J '"". """"""'" .. l ! 
i[S163 !fi595]['ect°' and "non- rigid" llus. PGPUB; !DR '[OFF i 2011/ 09/301! 
i ii i !IUSPAT; i i i 21 :53 !! 
j ........... iL__j · ............................................................................................................................................ j [UOOCR ....... i ...................... j ................ i ....................... 11 
ilS164 ll 150 I ,ecto,- and "non-rigid" and (block$1 with match$3) IIUS-PGPUB;IDR ilOFF i 2011 /09/30!! 
1 ii i 'IUSPAT 1 1 1 21 ·54 ii 

j :!:!:!:!:!:!jj:!:!:!:!:!::J .::::::::::::::::::::::::::::::::::::::o:::o:o:::::::::0:::::0:::::::,:,:::::::::,:,:::::::::::::,:::::::::::::::,:::::::::::::::::::::::::::::llUs::)CR ::::::Jl::::::::::::::::::::::jt:::::::::::::::Jl:::::::::::::::::::,JI 
i S165 i!4 i (vector and "non-rigid" and (block$1 with match$3)).ab. ljUS.PGPUB;j OR i OFF i 2011 /09/30!! 
i ii i ijUSPAT 1 1 1 21 ·54 ii 
j ............ ll .............. 1 ............................................................................................................................................... l!USOCR ........ l ...................... ! ................. ! ..... · ................. 11 
j S166 jj1413 j "375"/$.ccls. and (best with match$3 with block$1) !iU&PGPUB;1DR j!IOFF 12011/ 10/01 j! 
: :: : :IUSPAT : : : 00·37 :! 

j ............ ll .............. l ···············································································································································llUSOCR ....... 1 ...................... l .................. J ...... · ................. 11 
ilS167 ii 74 ! "375"/$.cds. and ((best with match$3 with block$1) same 1IUS-"3P\J8;1DR j!loFF i 2011/ 10/01 !! 
l ll l averag$3) l!USPAT; l l l 00:37 H 
~ ........... ii .............. i ............. . ............................................................. ._ ........................ ._ ...................................... ._ljUSOCR ........ 1 ...................... i ................ .J ....................... 11 
!IS168 Ha I "375"/$.cds. and ((best with match$3 with block$1 ) same IIUS-PGPUB;IDR ilOFF : 2011/10/0111 
l ll l averag$3).clm. l!USPAT; l l l 00:37 H 
~ ........... iL ............ i ............................................................................................................................................... !!USOCR ........ i ..................... i ................. i ....................... 11 
ilS169 Ho I "375"/$.cds. and ((bes1 with match$3 with block$1 ) same $4rigid) IIUS-PGPUB;!DR ilOFF i 2011/ 10/01 !! 
i ii i i!USPAT· i 1 1 00·43 ii 
j ........... !L ............ l ............................................................................................................................................... l[USOCR ........ l ...................... j ................. ! ....................... 11 
ils170 1!46! "375"/$.cds. and ((bes1 with match$3 with blod<$1) and $4rigid) i!US-PGPUB;iDR ,,oFF i 201 1/ 10/01!1 
i ii i ijUSPAT i 1 100·44 ii 
j ........... !L ............ l ............................................................................................................................................... l!USOCR ........ l ...................... j ................. ! .................... .JI 
i[S171 110 i "375'1$.cds. and ((bes1 with match$3 with block$1 ) and i!US-PGPUB;l~!'[OFF r20~ 1/ 10/01 !! 
, :: : $4ng1d).ab. ,!USPAT; t .................. .J , 00.44 ,! 

lrs172 i~ ----1r· 10/ 249,577" ---------------------------------------------------------1~~UB; ltoR -------iLFF ---1,201 1/ 10/ o~I 
, :: , ;!USPAT, , : , 00.47 :: 
i ii i liUSOCR i i i !I : ........... , ,................ .. .............................................................................................................................................. "' ...................... .. .................... , .................. .. ....................... I 
'[$173 ll26 'r LIN-S OJ-SHEN a-<ANG- TE-HAO LI ANG-a-ll N-a-<UAN). in. liUS-PGf\JB;jDR '[OFF ! 201 1/ 10/01 II 
i i! i !IUSPAT; i i i 01 :33 !I 
i .......... JI... ........... ! ............................................................................................................................................... l[USOCR ... _ i .................... J _ .......... _ i .................... JI 
i[S174 ii1! (UN-SOJ-SHEN a-<ANG-TE-HAO UANG-0,IN-a-<UAN).in. and rigid IIUS-PGf\JB;jDR '[OFF ! 201 1/10/0111 
i j! j !!USPAT; j i j 01 :34 !I 
l .......... JL ............ i .............................................................................................................................................. llUSOCR ....... i .................... .J ................ i ....................... 11 
ilS175 i!?ilmediatek.as. and rigid ilUS-PGf\JB;jDR itOFF i 2011/ 10/01 !! 
i j! j !!USPAT; j i j 01 :34 !I 
i ............ ii ............. J- J [USOCR ....... i ...................... ! ................. ! ...................... JI 
'1$176 ll 130 r 375"/$.cds. and (dummy adj3 fr ame$1 ) IIUS-PGf\JB;]DR iloFF ] 2011/ 10/01 !! 
i H i !!usPAT; i i i 16:01 !I 
I J J J lLIS()(;f! L iL L i i 
'1$177 ::22 r 75"/$.cds and (dummy adj3 fr ame$1 ).clm. IIUS-PGf\JB;]DR iioFF ) 2011/ 10/01 !! 
i ii i iiUSPAT 1 i 1 16·01 ii 

I J J J usoai L ii L JI 
i[S178 j!o t "2009/0190670").URPN. !IUSPAT JOFl--,[OFF i 2011/ 10/ 01 !! 
1 ........... 1L ............ 1 ............................................................................................................................................ JL ..................... iL .................... l ................ i 16:03 ........... 11 
l!S179 jfo ___ l '2009/0190670").URPN. !!USPAT j~ lOFF j 2011/ 10/ 01 !! 

~ .......... JL__J .............................................................................................................................................. l~ ....................... '.L ................... JL ............... '. 16:04 ........... ll r 80 jj32 i "375"/$.cds. and I I dummy edj3 frame$1 I same e<ror$3) 11u& PGf\JB;jDR '[OFF i 201 1/ 10/ 0' ii 
: :: : :1LJSPAT· : : : 16·07 :i 

j ......... JL ........... j .............................................................................................................................................. l[USOCR ....... j .................... ..1 ................ j ..... · .............. JI 
j!S181 jjO jl("2009/0190670''). URPN. !IUSPAT 1~ [°FF ~ 2011/ 10/ 01 !! 
i ........... iL. ............ i ............................................................................................................................................... iL. ..................... 11... .................. .J ................. ! 1.6: 14 ............ i! 
jlS182 j~l("2005/0071 724") .URPN. jjUSPAT 1tOR i[°FF jl2011/ 10/01 ij 
l :: : :I : j : 16·14 :I 
: ........... '' .............. : ............................................................................................................................................... :! ....................... : ...................... · ................. : ..... · ................. '! 
ilS1 83 Ha i (("7664373") or ("6212208") or ("7272301") or ("5751707") or IIU&PGf\JB;iDR !'OFF i 201 1/10/0111 
l ll j ("5832085") or ("5978543") or ("7280743") or ("6339760")) .PN. l!USPAT; l l j 16:24 H 
i ........... iL ............ i ............................................................................................................................................... !!USOCR ........ i ..................... i ................ i ....................... 11 
l!S184 ]~ audio same video same multiplex$3 same dummy same error$1 i!U&PGPUB;ijOR ]!OFF ij2011/ 10/01l! 
i ii i H i ii i H 
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il :i il 1
1
USPAT 1! 'l 1!16·28 fi 

! ""'"" .. ! L __________ J """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'" ... ! l LJs::)CR '"".J .. """"""""'"' ! """"""".J '"". """"""'" .. ! ! 
jlS185 ii21--y·52122o8").URPN. !iUSPAT Hoi=~-~r FF l 2011 / 10/01 !! 
i ii i 1

1 H.. ................... .! / 16:31 !I 
ju186 ih-("5506844" .. I .. "5708664" .. 1 .... 5751694 .... l .. "5751887" · 1 · "5793425" .. 1 ........... 1:US-PGPUB;jDR iLJFF l 201·1/ 10/01 ii 
i ii i "5877814" I "5966182") .PN. jiUSPAT; j i j 16:37 !i 

~ .......... .JL.....j .............................................................................................................................................. l~Us::)CR········'. ..................... .!. ·················'. ....................... 11 
lS187 !1249 I ("370"/$.ccls. o,- "375"/$.ccls.) and (dummy adj2 frame$1) IIUS-PGPUB;jDR t OFF i 201 11 10/0111 
i ii i 11usPAT; j i j 16:39 !i 
i ..... ._._ .. JL ........... i ........................................................................................................................................... ._. l[USOCR ... ._ .. i ................... ._.) ................ i ..................... -11 
l[S188 jj8 I ("370"/$.ccls. o,- "375"/$.ccls.) and ((dummy adj2 frame$1) same IIUS-PGPUB;jDR l°FF ! 201111010111 
1 ii i threshold$1) !!USPAT; 1 1 116:39 H 
l ......... .JL ............ i """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" llUSOCR ....... i """""""""".J ................ i """"""""""' .. 11 
IIS189 !1 19 I ("370"/$.ccls. o,- "375"/$.ccls.) and (dummy adj2 frame$1).ab. l!US-PGPUB;)DR t OFF j 201 11 10/0111 
i ii i !jUSPAT; i i i 16:44 !i 
l ............ ll.. ............ i .............................................................................................................................................. llUSOCR ....... i ...................... l ................ / ....................... 11 
IIS190 1!41 t (dummy adj2 fcame$1) .ab. IIUS-PGPUB;IDR t OFF ] 201 11 10/0111 
i ii i !!USPAT; i i i 16:46 !i 
1 ............ 11 ............. J- ilUSOCR ....... i ...................... 1 ................ i ...................... JI 
1

1

S191 !!1 r 5675379"). PN. IIUS-PGPUB;IDR i!OFF i 2011/ 10/01 !! 
i ii i iiUSPAT- 1 1 119·20 ii 
I Jl. 1. IILJS<:Jai 1 Ji 1 ..... · ................. 11 

118192 !12 r ·5675379") 0,- ("6408027") ).PN. IIUS-PGPUB;IDR i
1
,0FF i 2011/ 10/01 !! 

i ii i ilUSPAT- 1 i 119·20 ii 
1.Jl J . .IIUSOCR 1 I _ ]. JI 
,

1

S193 !;4 , ·2000-217108" ·2001 -169281" "00/ 18131" ·2002-525989" IILJS. PGPUB·ioR 10FF , 201 11 10/ 01 II • .. • ~1 ' . • • ~: 

i ii i i!LJSPAT· 1 i 119·22 i1 

j ........... IL. ............ j ............................................................................................................................................... !I USOCR ........ J ..................... j ................ J ..... · ................. !I 
jlS194 )!2706 r 75"/$.ccls and (cod$3 with suppress$3) IIUS-PGPUB;jDR IIOFF i 201 1/10/0111 
: :: : !iUSPAT· : : : 19·28 ;I 
I IL J. J LJS<:Jai L I L JI 
IIS195 ]j59 I "375"/ $.ccls. and (cod$3 with suppress$3) and (distaoce with IIUS-PGPUB;jDR i1!0FF l 2011/ 10/01 !! 
i ii i threshold$1) i!USPAT; 1 1 119:28 H 
l ........... lL. ............ l ............................................................................................................................................... llUSOCR ........ l ..................... l ................. l ....................... !! 
IIS196 ]!1! "375"/$.ccls. and (cod$3 with suppress$3) and (distance with IIUS-PGPUB;jDR IIOFF I 2011/ 10/0111 
l ll j threshold$1 ) and (discard$3 with coefficient) HUSPAT; l l l 19:31 !! 
j ........... .it ............. .i ............................................................................................................................................... \!~~ ....... .i ...................... .i ................ .i ....................... .!! 
jlS197 j!Oj,("2008/ 0187052") .URPN. jjUSPAT jtOR jlOFF jl2011/ 10/01 !i 
: :, : ;I : j : 19·31 ;I 
: ........... 't .............. , ............................................................................................................................................... :I ....................... , ..................... · ................ , .... · ................. '! 
118198 h I (cod$3 with suppress$3) and (distance with threshold$1) and IIUS-PGPUB;!DR '!OFF i 201 1/10/0111 
j ll j (discard$3 with coefficient) l!USPAT; j l j 19:32 !! 
i ........... iL ............ i ............................................................................................................................................... l!USOCR ........ i ..................... i ................. i ....................... 11 
l'S199 ]~,2001 -169281 1iJPO i~ [°FF i 2011/ 10/01 ll 
~ ............ 11 .............. 1 ............................................................................................................................................... !L ..................... jL .................... 1 ................. j 19:s1 ............ !! 
i1S200 ii1 r 2001169281" !iJPO i~ l°FF j 2011/ 10/01 !! 
l ............ 11 ............ ..1 ............................................................................................................................................ J L .................... JL .................... j ................ J 19:51 .......... .JI 
j[S201 ii 16 l "6539124").URPN. !!USPAT j~ IOFF ] 2011/ 10/01 !! 
i .......... Ji ............. i .............................................................................................................................................. lL .................... iL ................... JL .............. i 19: 58 ........... 11 
1['3202 11 1 j "375"/$.ccls and (cod$3 with supp'.ess$3) and (distance with IIUS-PGPUB;IDR ![OFF ! 2011/1 0/0111 
i ,i i threshold$1 ) and (cod$3 with margin) i!USPAT; i 1 i 20:02 H 
l .......... .ll ............. J .............................................................................................................................................. l[USOCR ....... i ...................... l ................ i ..................... .JI 
l[S203 1;624 1["375"/$.ccls and (cod$3 with ma,gin) !IUS-PGPUB;IDR t OFF ! 2011/ 10/0111 
i ii i !jUSPAT; i i i 20: 11 !i 
I ........... !L ............ 1-.............................................................................................................................................. llLJOOCR ....... i ...................... ! ................ : ....................... 11 
rD4 li1! "375"/$.ccls and ((cod$3 with ma,gin) same (block with distance) ) l[US-PGPUB;]DR t OFF : 201 11 1010111 
i ii i !jUSPAT; i i i 20: 11 !i 
l ............ lL .......... ..1 ............................................................................................................................................ J lUSOCR ....... i ...................... l ................. i ...................... .!! 
r05 Ii 16 I "375"/$.ccls and I I cod$3 with ma,gin) and (block with distance) I 1lus-PGPUB;]DR IIOFF 1201 111010111 

1 .......... ..11 ............. .l ............................................................................................................................................. ..11.~.~ ........ .l.. ................... .l .................. 1 ~~'..~.~ .......... ..11 
j1S206 jj34 jr ERADA-KENGO HOSHINO-RYUYA NAKAJIMA-KOJl ).IN. !iUS-PGPUB;jllR r10FF ·1ir 2011/ 10/02!! 
, :: , ,IUSPAT- , , , 00·08 ,1 

i ii i !i ' i i i · !I 
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'.l:::::::::::~L:::::::::::j l,::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: !! US:>CR ::::::::~t::::::::::::::::::::~!:::::::::::::::::~t::::::::::::::::::::JI 

j1S207 jj12144 j panasonic.as. j1US-PGPUB; j OR jlOFF j 2011 / 10/02!1 
' :: ' ' iUSPAT- : ' : 00·09 h ! ......... ..JLJ .............................................................................................................................................. ![US:>CR ........ ! .................... ..1 ................. ! ..... · ................. 11 

j[8208 jj10B j[pru,ason;~as. and (v;d,o adj1 encod$3) l!U&"3PUL\jDR j[OFF I 2011110/0211 
i ii i i!USPAT; i i i 00:09 H 
1 .......... JL ............ 1-.............................................................................................................................................. IIUOOCR ) j j ....................... 11 
1["'091;5142 I "375"1$.cds. and (,efe,ence adj2 pdu,e$1) IIU&PGPJB;!DR t OFF I 201111010211 
l jj j !IUSPAT; j l j 00:23 !i 

l ""'"""jL"""'"" l """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'"' ![USOCR "'"" l """""""""'"_] "'""""""' l """"""""""'JI 
1[8210 li2171 I "375"1$.cds. and (,ete,ence adj2 p;ctu,e$1) same $3s1'eam$3 IIU&PGPJB;jDR '[°FF l 2011110I02jl 
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