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*™ If the “Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter “3”.
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTOto
process) 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,
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 FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, calf 1-800-PTO-9199 and select option 2.
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1100 NEW YORK AVENUE,N.W.
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APPIN. TYPR ENTITY STATUS ISSTTF FRE DUR PUBLICATION FER DUP.|PREV. PAID ISSUE FRR TOTAT. FER(S) DUE DATE DUR

nonprovisional UNDISCOUNTED $960 09/06/2016
 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCEAS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. TITS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGIITS.
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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID 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 HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS 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 ENTITY STATUSshownabove.If the ENTITY STATUSis shown as SMALL or MICRO,verify whether entitlement to that
entity status sull applies.

If the ENTITY STATUSis the same as shown above, pay the TOTAL FEE(S) DUE shownabove.

If the ENTITY STATUSis changed from that shown above, on PART B - FER(S) TRANSMITTAL, complete section number5 titled
"Change in Entity Status (fromstatus indicated above)".

For purposesof this noticc, small entity fecs are 1/2 the amount of undiscountcd fees, and micro entity feces are 1/2 the amountof small cntity
fees.

I. 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 PUBLICATIONFEE(if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If 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 dueto the difficulty in recognizing
the paper as an equivalent of Part B.

IM. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEEunlessadvisedto the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenancefees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTONS: ‘This form should be used for transmitting the ISSUE KEE and PUBLICATION FEE(if required). Blocks 1 through 5 should be completed whereppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
Adicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"formaintenance feenotifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.
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STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. States Fostal Service with sufficient Postage for first class mailin an gnveloper addressed to the Mail Stop ISSUE FEE address above, or being facsimile
1100 NEW YORK AVENUE, N.W. transmitted to the USPTO (571) 273-2885, on the date indicated below.
WASTIINGTON,DC 20005 (epositor's name)
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(Date) 
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EXAMINER ART UNIT CLASS-SUBCLASS

BOCURE, TESFALDET 2634 375-240100

1. Change of correspondence addressor indication of "Fee Address" (37 2. For printing on the patent front page,list
CFR 1.363).

LY changeof correspondenceaddress (or Change of CorrespondenceAddress foorm PTO/SB/122) attached.
L] "Fee Address"indication (or "Fee Address" Indication form
PTO/SB/47, Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA 'TO BE PRINTED ON THE PATENT(printor type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the documenthas beenfiled for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAMEOF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

(1) The namesof up to 3 registered patent attorneys
or agents OR,alternatively,

(2) The nameofa single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patentattorneys or agents. If no nameis 3
listed, no namewill be printed.

  
 

Please check the appropriate assignee categoryor categories (will not be printed on the patent) : (CV individual LY Corporation or other private group entity (J Government

 
Aa. ‘The following fee(s) are submitted: 4b. Paymentof Kee(s): (Pleasefirst reapply any previously paid issue fee shown above)

LB issue Fee LIA check is enclosed.

LY Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.
LY Advance Order - # of Copies [_] The directoris herebyauthorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

LJ Applicant certifying micro entity status. See 37 CFR 1.29 NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be acceptedatthe risk of application abandonment.

 

LJ Applicantasserting small entity status. See 37 CFR 1.27 NOTE:If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

  
LJ Applicant changing to regular undiscounted fee status. NOTE:Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE:This form mustbe signed in accordance with 37 CER 1.31 and 1.33. See 37 CFR 14 for signature requirements and certifications.

  

  
Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3

PLOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patentand ‘Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEYDOCKET NO. CONFIRMATION NO.

 
 

14/876,276 10/06/2015 James J. FALLON 3421.005000C 3403

26111 7590 06/06/2016

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. BOCURE, TESFALDET
1100 NEW YORK AVENUE,N.W.
WASHINGTON, DC 20005

2634

DATE MAILED: 06/06/2016

Determination of Patent Term Adjustment under35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)G) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination 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.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

‘The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMBapproves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The informationis required to obtain
or retain a benefit by the public whichis to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CI'R 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, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS ‘TO THIS ADDRESS. SEND 10: Commissioner for Patents, P.O. Box

1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respondto a collection of information unless it displays a valid OMB control number.

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 is to process and/or examine your submission
related to a patent application or patent. If 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 mayresult in termination of
proceedings or abandonmentofthe application or expiration of the patent.

The information provided by you in this form will be subjectto 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 disclosure of these records is required
by the Freedom of Information Act.

2. Arecord from this system of records may bedisclosed, 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 perform 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 ‘lreaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuantto 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 aspart of that agency's
responsibility to recommend improvements in records managementpractices 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 fromthis 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 wasfiled 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 USPTO becomesaware ofa violation or potential violation of law or regulation.
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Application No. Applicant(s)
 14/876,276 FALLON ETAL.

Notice of Allowability TESPALDET BOCURE 3dm status enero
No
 

-- The MAILING DATEof 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 PATENTRIGHTS.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. &] This communication is responsive to RCE and IDS of 05/16/2016.

CT A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on

2. DJ An election was made bythe applicant in responsetoarestriction requirementsetforth during the interview on ; the restriction
requirement and election have been incorporatedinto this action.

3. KJ The allowed claim(s) is/are 1-30. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highwayprogram at a participating intellectual property office for the corresponding application. For more information, please see
http /Awww. uspto.gov/paients/init events‘/ogh/indgx.jise or send an inquiry to PPHfeedback@uspto.gov .
 

4. [J Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a)O All b)(1)Some *c) (J Noneofthe:

1. (1 Certified copies of the priority documents have beenreceived.

2. [ Certified copies of the priority documents have beenreceived in Application No.

3. [1] Copies of the certified copies of the priority documents have been receivedin 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 communicationtofile a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIODIS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS( as “replacement sheets”) must be submitted.

(1 including changes required by the attached Examiner's Amendment / Commentorin 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 drawingsin the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as suchin the header according to 37 CFR 1.121(d).

6. (J DEPOSIT OFand/or INFORMATIONaboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [1] Notice of References Cited (PTO-892) 5. ] Examiner's Amendment/Comment

2. K] Information Disclosure Statements (PTO/SB/08), 6. [J Examiner's Statement of Reasonsfor Allowance
Paper No./Mail Date

3. [J Examiner's Comment Regarding Requirementfor Deposit 7. Other .
of Biological Material

4. (] Interview Summary (PTO-413),
Paper No./Mail Date . 

/TESFALDET BOCURE/

Primary Examiner, Art Unit 2634

 U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20160529
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Application/Control Number: 14/876,276 Page 2
Art Unit: 2634

DETAILED ACTION

1. The present application is being examined underthe pre-AlAfirst to invent

provisions.

2. This office action (Notice of Allowance)is in responseto the IDS and RCE filed

on 05/16/2016. The pending claims 1-30 are now allowed.

Information Disclosure Statement

3. The information disclosure statements (IDS) submitted on 05/16/2016 (two IDSs

filed on the same date) are in compliancewith the provisions of 37 CFR 1.97.

Accordingly, the information disclosure statement is being considered by the examiner.

Attached with this correspondencearetheinitialed copies of the IDSs.

Conclusion

4. Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to TESFALDET BOCURE whosetelephone numberis

(571)272-3015. The examiner can normally be reached on 8:30am-to-5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Daniel C. Washburn can be reached on 571-272-5551. The fax phone

numberfor the organization where this application or proceeding is assigned is 571-

273-8300.
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Application/Control Number: 14/876,276 Page 3
Art Unit: 2634

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 Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on accessto 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.

/TESFALDET BOCURE/

Primary Examiner, Art Unit 2634

/T. B./

Primary Examiner, Art Unit 2634
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WESTSearchHistory for Application 14876276

Creation Date: 2016052921 :02

Prior Art Searches

(Fallen adj James).in. or (McErlain adj
Stephen).in.)

((Fallen).in. or (McErlain).in.)

(select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
same ((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression))

(select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression))

((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)

and ((assymetric$ or (lempel adj2 ziv)) near4
(compressing or compression)) ) and

@ad<=20010213

((select$4 or choos$4) near4 (Gnultiple or plural$4
or two or three or fouror five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4

WESTSearch History for Application 14876276

05-29-2016

05-29-2016

05-29-2016

05-29-2016

n/a} OR|YES 05-29-2016

05-29-2016 
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(compressing or compression)) ) and ( (((Fallen adj
James).in. or (McErlain adj Stephen).in.) ) or

(((Fallen).in. or (McErlain).in.) ) )

((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression)) ) and ( (((Fallen adj
James).in. or (McErlain adj Stephen).in.) ) )

(selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithmor algorithms or mode or modes)) same

((assymetric$4 or (empel adj2 ziv)) near4
(compressing or compression))

((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

(parameter or parameters or attribute or
attributes) same (assymetric $4near4 (compressing

or compression))

((compress or compression or compressing) near4
(algorithmor algorithms or mode or modes)) same

(parameter or parametersor attribute or
attributes) same (assymetric$4 near4 (compressing

or compression))

((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

(parameter or parameters or attribute or
attributes) same ((fast near4 slow) near4

(compressing or compression))

((multiple or plural$4 or two or three or four or
five) near5 encoder$) same ((assymetric$ or

(lempel adj2 ziv)) near4 (compressing or
compression))

Prior Art Searches

EPAB,

JPAB,

DWPI,
‘DBD

05-29-2016

05-29-2016

05-29-2016

 
TLE
TEE
TLE
TLE
TLE
TEE
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((selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithmor algorithms or mode or modes)) same

((assymetric$4 or (empel adj2 ziv)) near4
(compressing or compression)) ) and

(((((CHO03M7/30)))) | ((GHO3M7/3084))))|
(((CH03M7/6094)))) | ((((GO6F15/7867))))|

((((G06T1/60)))) | ((CHO4N19/136))))).CPC. )

05-29-2016

(((multiple or plural$4 or two or three or four or n.
five) near5 encoder$) same ((assymetric$ or

(lempel adj2 ziv)) near4 (compressing or
compression)) ) and (((((CH03M7/30)))) |
(((CH03M7/3059)))) | (((GHO3M7/3093)))) |

n

05-29-2016

05-29-2016

05-29-2016

05-29-2016

((((H04L69/04)))) | ((((HO4N19/152))))|
(((CHO4N9/8042))))).CPC.)

('20010019630"| "20010031092" | "20010032128"
1 "20010047473"| ''20010052038"' | "20020037035"

1 "20020069354"| ''20020078241"' | "20020080871"

1 "20020097172"| ''20020101367"' | "20020104891"

1 "20020126755"| ''20020169950"' | "20020191692"

1 "20030030575" | ''20030034903"' | "20030058873"

| "20030084238").PN.

((((375/$8))).cels. or (((370/$8))).ccls. or
(((348/$8))).ccls. or (((341/$8))).cels. or
(((711/$8))).ccls. or (((701/$8))).cels. or
(((381/$8))).ccls. or (((375/382))).ccls.)

(compressing or compression)) ) or ((selecting or
select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithmor

algorithms or mode or modes)) same
((assymetric$4 or (lempel adj2 ziv)) near4

(compressing or compression)) ) or ((Gmultiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) ) )

qh
Th
Ty
il

I 
/a

/a

/a

/a

((((375/$8))).cels. or (((370/$8))).cels. or /a
(((348/$8))).ccls. or (((341/$8))).cels. or
(((711/$8))).ccls. or (((701/$8))).cels. or

(((381/$8))).cels. or (((375/382))).cels. ) and (
((select$4 or choos$4) near4 ((multiple or plural$4

or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4

/a((((375/240))).cels. or (((375/240.01))).cels. or PGPB, n. OR] YES 05-29-2016
(((375/240.02))).cels. or (((341/50))).ccels. or USPT,

Prior Art Searches 3
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(((341/51))).cels. or (((341/126))).ccls. ) and (

((select$4 or choos$4) near4 (multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression)) ) or ((selecting or
select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithmor

algorithms or mode or modes)) same
((assymetric$4 or (empel adj2 ziv)) near4

(compressing or compression)) ) or ((GQnultiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) ) )

(Gmultiple or plural$4 or two or three or four or
five) near5 encoder$) same ((assymetric$3 or

(lempel adj2 ziv) and (arithmetic)) near4
(compressing or compression))

( ((select$4 or choos$4) near4 ((multiple or
plural$4 or two or three or four or five) near5

encoder$) and ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) ) or

((selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithmor algorithms or mode or modes)) same

((assymetric$4 or (empel adj2 ziv)) near4
(compressing or compression)) ) or ((GQnultiple or

plural$4 or two or three or four or five) near5
encoder$) same ((assymetric$ or (lempel adj2 ziv))

near4 (compressing or compression)) ) or
((G(multiple or plural$4 or two or three or four or

five) near5 encoder$) same ((assymetric$3 or
(lempel adj2 ziv) and (arithmetic)) near4

(compressing or compression)) ) )

(((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression)) or (selecting or
select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithm or

algorithms or mode or modes)) same
((assymetric$4 or (lempel adj2 ziv)) near4

(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or ((multiple
or plural$4 or twoor three or four or five) near5

Prior Art Searches

USOC,

EPAB,

JPAB,

DWPI,
‘DBD

 
PGPB,

USPT,

USOC,

EPAB,

JPAB,

DWPI,
TDBD

n/a

n/a

n/a

YES

OR} YES

OR|YES

05-29-2016

05-29-2016

05-29-2016
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encoder$) same((assymetric$3 or (lempel adj2 ziv)
and(arithmetic)) near4 (compressing or

compression)) ) ) and (((((375/240))).ccls. or
(((375/240.01))).ccls. or (((375/240.02))).ccls. or

(((341/50))).cels. or (((341/51))).ccls. or
(((341/126))).ccls. ) and ((select$4 or choos$4)

near4 ((multiple or plural$4 or two or three or
four or five) near5 encoder$) and ((assymetric$ or

(lempel adj2 ziv)) near4 (compressing or
compression)) or (Selecting or select or choose or

choosing) near4 ((compress or compression or
compressing) near4 (algorithmor algorithms or
mode or modes)) same ((assymetric$4 or (lempel

adj2 ziv)) near4 (compressing or compression)) or
((multiple or plural$4 or two or three or four or

five) near5 encoder$) same ((assymetric$ or
(lempel adj2 ziv)) near4 (compressing or

compression)) ) )

(((select$4 or choos$4) neard4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression)) or (selecting or
select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithm or

algorithms or mode or modes)) same
((assymetric$4 or (lempel adj2 ziv)) near4

(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or ((multiple
or plural$4 or twoor three or four or five) near5

encoder$) same((assymetric$3 or (lempel adj2 ziv)
and (arithmetic)) near4 (compressing or

compression)) ) ) and (((((375/$8))).ccls. or
(((370/$8))).ccls. or (((348/$8))).cels. or
(((341/$8))).ccls. or (((711/$8))).cels. or
(((701/$8))).ccls. or (((381/$8))).cels. or

(((375/382))).ccls. ) )

(((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression)) or (selecting or
select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithmor

algorithms or mode or modes)) same
((assymetric$4 or (empel adj2 ziv)) near4

(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))

Prior Art Searches

 
PGPB,

USPI,

USOC,

EPAB,

JPAB,

DWPI,
‘DBD

[|
n/a} OR} YES 05-29-2016
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near4 (compressing or compression)) or (multiple
or plural$4 or two or three or fouror five) near5

encoder$) same((assymetric$3 or (lempel adj2 ziv)
and(arithmetic)) near4 (compressing or
compression)) ) ) and (((CH03M7/30))|

(CH03M7/3059)) | (GH03M7/3084))|
(CH03M7/6094)) | (GH03M7/3088)) |

((H03M7/6023)) | (HO03M7/6064)) | (GH04N19/152))
| ((G11B20/00007))).CPC.)

(20150334390"| ''3394352"| "3490690"|
"4021782"| "4032893"| "4054951"| "4127518"|

"4302775"| "4325085"| "4360840"| 4386416"|

"4394774"| "4464650"| "4494108"| "4499499"|

"4574351"| "4626829"| "4646061"| "4682150"|

"4701745"').PN.

(('20150334390" | "3394352"| "3490690"|
"4021782"| "4032893"| ''4054951" | "4127518"|

"4302775"' | ''4325085"| "4360840"| "4386416"|

"4394774"| 4464650"| ''4494108"| "4499499"|

"4574351" | "4626829"| ''4646061"| "4682150"|

"4701745"').PN. ) and (((select$4 or choos$4) near4
((multiple or plural$4 or two or three or four or

five) near5 encoder$) and ((assymetric$ or (lempel
adj2 ziv)) near4 (compressing or compression)) or

(selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithmor algorithms or mode or modes)) same

((assymetric$4 or (empel adj2 ziv)) near4
(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or (multiple or plural$4 or two or three or fouror five) near5
encoder$) same((assymetric$3 or (lempel adj2 ziv)

and(arithmetic)) near4 (compressing or
compression)) ) )

(°'4558302"| ''4568983"| ''5046119"| "5227878"|
"5333212"| "5379351"| "5379356"| "5402146"|

"5408542"| "5684478" | "5870036"| "6023233"|

"6092071" | "6169499"| "6215983"| "6370631"|

"6404919"| "20160029018"| "5479210"|

"5590317" | "5710562"| "6233017"| 6744926"|

"7496586" | "5479210" | "5590317"| "5710562"|

"6233017"| "6744926"| "7496586"| "3560639"|

"5467134"| "5623483"| ''5664226").PN.

(((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)

Prior Art Searches

PGPB,

USPT,

.Tf-

n/a} OR|05-29-2016
|05-29-2016

60|OR} YES 05-29-2016

6

IPR2018-01413

Sony EX1002 Page 534



IPR2018-01413 
Sony EX1002 Page 535

and ((assymetric$ or (lempel adj2 ziv)) near4 USOC,
(compressing or compression)) or (selecting or EPAB,

select or choose or choosing) near4 ((compress or JPAB,
compression or compressing) near4 (algorithm or|DWPI,

algorithms or mode or modes)) same TDBD
((assymetric$4 or (empel adj2 ziv)) near4

(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or (multiple
or plural$4 or two or three or fouror five) near5

encoder$) same((assymetric$3 or (lempel adj2 ziv)
and(arithmetic)) near4 (compressing or

compression)) ) ) and (CH03M7/30) | CH03M7/3084)
| (H03M7/6094) |C(H04N19/164) | HO4N19/176|

(H04N19/103)).CPC.

(°20160127512"| ''20160127513"' | "5479638"| YES 05-29-2016

"5771354"').PN. 
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2) UNITED STATES PATENT AND TRADEMARK OTTICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
Wwww.lspto.gov
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14/876,276 10/06/2015 3421.005000C
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Realtime Data, LLC, Armonk, NY;

INVENTORS

James J. FALLON, Armonk, NY;
Stephen J. MCERLAIN, Astoria, NY;

ced CONTINUING DATA REKEKEERERERKEERERERERERERE

This application is a CON of 14/733,565 06/08/2015
which is a GON of 14/577,286 12/19/2014 ABN
which is a CON of 14/134,933 12/19/2013 PAT 8929442
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IN THEUNITED STATES PATENT AND TRADEMARKOFFICE

Inventors: FALLONetal. | Confirmation No.; 3403
Applicant: Reaitime Data, LLC | Art Unit: 2634
Application No,: 14/876,276 : Examiner: BOCURE, TESFALDET
Filing Date: October 6, 2015 Atty. Docket: 3421.005000C

Title: Video Data Compression Systems

Sixth Supplemental Information Disclosure Statement

Mail Stop RCE
Commissioner for Patents

PO Box 1450

Alexandria, VA 22313-1450

Commnissioner:

NoticeofPriorandConcurrentProceedings

Applicant hereby calls. to the attention of the Patent and Trademark Office the following

reexamination proceedings involving patents that are commonly-assigned with the patent in the

above-identified patent application:

 

OCnoEMTS
: Inter Partes ReexaminationofU.'S Patent No. |Inter Partes Reexamination |
'6,604,158 (ControlNo. 95/000,486) a Certificate issued10/10/2012|
: Inter Partes Reexamination ofU.S. Patent VInter PartesReexamination
:No.7,321,937 (ControlNo. 95/000,466) Certificateissued05/15/2012|
: Inter Partes ReexaminationofU.S. Patent— Terminated
_No.¢6,604,158 (ControlNo. 95/000,453)
i Ex ParteReexamination‘ofU.S. Patent No. 6,601, 104 Ex Parte‘Reexaminationcosprnscecane 
_(ControlDNo. 90/009,428) 4Certificate issued 02/28/2012_
Intet Partes‘Reexamination of U.S.Patent— ‘Inter Partes Reexamination

|No,7,378,992(ControlNo, 95/000,478) ee|Certificate issued 10/04/2012 |
 
 

“Inter PartesReexamination
ertificate issued 06/12/2012 |

Inter“InterPartes ReexaminationofU.S. Patent
“No._6,624,761(ControlNo. 95/000,464)Certificateissued00/12/2012
‘ Inter Partes ReexaminationofU.S. Patent No. ter Partes Reexamination

|7,161,506(ControlNo.95/000,479)a-_-Cettificateissued05/22/2012

/Tesfaldet Bocure/ 05/29/2016
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 Inter Partes Reexaminationof U.S. Patent No.

7,714,747 (Control No. 95/001,517)

InterPartesReexaminationofU.S.PatentNo,
' 7,417,568 (ControlNo. 95/001,533)
: Inter Partes Reexamination ofU.S.Patent‘No.
7,777,651 (ControlNo..95/001,581)
i‘Inter Partes Reexamination ofU.S. PatentNo.
7,400,274(ControlNo.95/00154)bahOF

FALLON ¢f al.

Application No. 14/876,276

Status “]
: Appeal to the Court of
: Appeals for the Federal
: Circuit dismissed 6/4/2015

| Decision on Appeal mailed
{10/29/2015

ecision on Appeal mailed 
10/29/2019

Applicant herebycalls to the attention of the Patent and Trademark Office the following

reexamination proceedings filed by Cellco Partnership d/b/a Verizon Wireless, involving patents

that are commonly-assigned with the patent in the above-identified patent application:

~Proceedin  

7,321,937(Control No. 95/001,922)
: Inter Partes Reexaminationof U

 

 
: No, 6,604,158 (Control No, 95/00193)

| Tnter PartesReexamination
 

“InterFPartes ReexaminationofU.S. Patent
_No. 7,352,300(ControiNo. 95/001,924)

Inter Parles ReexaminationofUS. ‘Patent001,925

 

 
  nter Partes Reexamination

_No. 7,161,506 (Continter Partes Reexamination of U.S. Patent
_No. 7,415,530(ControlNo,95/001,927)

  

 

inter PartesReexaminationofU.S. PatentNo.
|7,378992(ControlNo.95/001,928)

TnterPartes‘Reexamination of U.S. Patent No. iInter PartesReexamination

1No, 95/001926).|

"InterPPartes Reexamination
.Certificateissued01/08/2014

Status 

Certificate issued12/05/2013|
Inter Partes Reexamination
Certificateissued 04/17/2015|

|Certificate issued08/04/2014

‘Inter PartesReexamination |
Certificateissued 11/03/2014|
“InterPartes Reexamination

Certificate issued01/08/2014|
Inter PartcsReexamination |

Certificate issued 08/16/2013

 

 
 

Applicant invites the Examiner to review the Requests for Reexamination, issued Office

Actions, replies, and any other papers in the above-identified reexamination proceedings. If the

Examiner is unable to obtain copies of papers in any reexamination proceeding, copies can be

/Tesfaldet Bocure/ 05/29/2016

Atty. Dkt. No, 3421.005000C
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3 FALLONez al

Application No. 14/876,276

provided to the Examiner upon request. Those documents which may be material that are not

already of record in this patent application are listed on the accompanying Form PTO/SB/08.

Applicant hereby calls to the attention of the Patent and Trademark Office the following

inter partes review proceedings involving patents that are commonly-assigned with the patent in the

above-identified patent application:

 

 

ce bateM_Status
7,378,992 Patent Owner -
i Preliminary. Response

_{filedApril7, 2016
:Patent Owner

: Preliminary Response

:filedApril 8, 2016
3

ainsinnn gs neninncnnainnme anne seen eaeseein sass!3
i Patent Owner

 “OracleAmerica,Inc.v.RealtimeData,LLC.
_1PR2016-00373   Oracle America, Inc. v. Realtime Data, LLC, 4 8,643,513

:IPR2016-00374‘ Oracle‘America,“Tne.y.Realtime‘Data,“LLC,Fas330
: IPR2016-00375 ' Preliminary Response

.filedApril 11,2016|
+ Patent Owner

Preliminary Response |

Oracle America, Inc. v. Realtime Data, LLC, | 9,116,908 Patent Owner
‘ IPR2016-00377 : Preliminary Response
icammmimerenefiledApril11,2016

SAP America Inc., et al. v. Realtime Daia, : 6,597,812 ' Petition filed‘April 1 |
| LLCd/b/aIXO,IPR2016-00783 2016
: Dell‘Inc., etal. vy, Realtime Data,LLC, / 7,415,530 Petitionfiled‘Aprilon_ 1PR2016-0-00878 __ 2016
! Dell Inc., etal. y. RealtimeData,LLC, 7,415,530 Petition filedApul,3507
_1PR2016-00972 oe tityammannnnennens2016
| Riverbed Technology,“Inc.etal.v.Realtime| 8,643,513 _ PetitionfiledApApril29,
.Data,LLC, 1PR2016-00978 Zs2016| a.!
RiverbedTechnology, “Inc. etal.V. Realtimei78,992 : Petitionfiled April 29, 4
|Data,LLC, 1PR2016-00980 a aDell Inc., etal. v. Realtime Data,LLC, OTTSINR tition filed May5,55 8
TPR2016-01002ee 2016ndsavaeRAULnnanada

 
Oracle:America,ca,Inc.v.RealtimeData,ita,LLC,7,415.530
_ IPR2016-00376  

  

  

  

 

 

/Tesfaidet Bocure/ 05/29/2016

Atty. Dkt. No. 3421,005000C
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Application No. 14/876,276

Applicantinvites the Examinerto review thepetitions for inter partes review and any other

papers in the above-identified inter partes review proceedings. If the Examineris unable to obtain

copies of papers in any infer partes reviewproceeding, copies can be provided to the Examiner

upon request. Those documents which maybe material that are not already of record inthis patent

application are listed on the accompanying Form PTO/SB/08 as documents US1-US2, FPL-FP2,

and NPL8-NPL19.

Applicant notifies the Patent and Trademark Office of the following litigation involving

U.S. Patents commonly-owned with the current patent application, the subject matter of which may

be related to the present patent application:

  
“RealtimeDaiaLI.Cd/b/aIXOv.Packeteer,Inc.etal.,
_..No.,.6:08-cy-00144-LED(B.D.Texasyba

Applicant also notifies the Patent and Trademark Office of the following additional

litigation involving U.S. Patents commonly-owned with the current patent application, the subject

matter of which may be related to the present patent application:

   
  

 
EASEetEES

. Case Terminated

Realtime Data LLC d/b/a IXO v. Thomson Reuters ' 11/9/2012; Opinion
: Corporation et al, No. 1:1 1-cv-06698-RJH (S.D. New | of the Court of
' York) (transferred from E.D. Texas; 6:09-cv-00333- Appealsfor the
' LED) | Federal Circuit

Jfeceived01/27/2014

/Testaldet Bocure/ 05/29/2016

Atty. Dkt. No. 3421.005000C
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I

Realtime Data LLC d/bia LXO +.

: 3 No, i:ll-ev-06696-RJH (S.D. New
HD. Texas; 6:09-cv-003 26-1

York) Cransferred

| frorn | AD)

Realtime Data LLC d/b/a IXO v. CME Group Inc., ef

:val, No, Pil 1l-ev-06697-RJH (S.D, NewYork)
\ (treasferred from E.B. Texass No. 6:09-cv-00327-

| LED) 

{Data LLC d/b/aIXO,No. 09-cv-4486(N.D.Ill.)  
| d/b/a IXO, No. 1:09-cv-07868-RMB(8.D.N.Y)

 
 
 

orporation etal. ID, No. 6:10-“cv--247 CED. Texas)_
ealtimeData,LLCd/b/aIXOy.MorganreanStanley, et

al.calUD. No. 6:10-cv-24848(ED. Texas)
Realtime‘Data,LLCdib/aIXOy. MetroPCSTexas,—
_LLC et al.,No.6:10-cv-00493(E.D.Texas)_

ll ‘"Reallime Data,LLCd/b/aIXOv. Microsoft
 

CeeeolNo,telé-ov00827(ED.Texas)4
12 Realtime Data, LLC d/h/a IXO-». Actian Corporation,

| et al., No. 6:15-cv-00463 (E.D. Texas)

Beganuucataeentef ences aeencgeee sees nana ennencyperpeneonssnesaaa

13 Realtime Data, LLC d/b/a IXO y. Dropbox, Inc., No.
_ 6:15-cv-00465 (E.D. Texas)

errareeeattaeann

14 Realtime Data, LLCd/b/a IXO v, Echostar
Corporation,et al., No. 6:15-cv-00466 (E.D. Texas)

i J n f AA IA
/Tesfaidet Bocure/ 05/29/2016

Morgan Stanteyef al, |

|GiltateBoardGoonsBcchangeine.5ie
6 © Thomson ReutersCorrporation v. Realtime Data,LLC—

7*Realtime‘Data,LLCd/b/aIXOv. “CMEGroup Inc.,et
_al.al.(ID),SNo. 6:10-cv-246 (E.D.TeD, Texas)

3"Realtime‘DataLLCd/b/aIXOy. ThomsonReuters

~|DismissedMay1

FALLONetal.

Application No. 14/876.276

| Case Terminated

| 11/9/2012; Opinion
| of the Court of
' Appeals forthe
| Federal Cirenit :

ecelved (1/27/2014a
I Cas@ Terminated
: 11/9/2012; Opinion §
: of the Court of

: Appeals forthe
: Federal Circuit

 

 

 
 

:. Dismissed

‘VConsolidatedwith
Case No.2

UConsolidated with
: Case No, 4

 

"Consolidatedwith—
: Case No, 2

Consolidatedveo_
: Case No. 3

 
“AppealTerminated

2015 7
“Amended— :
| Complaints for
_ Patent Infringement
| filed September 14,
2015 .
‘Transferred tothe—

‘' Northern District of
: California; January

16,2016; Answer to
Amended Complaint |
filed February 4,

£2016 _
Consolidatedwith

: Case No. 12; Answer |
: to Amended

| Complaintfiled
February4, 2016

 

  

 

Atty. Dkt. No. 3421.005000C
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18

 
19

 

 

| Texas)

«RealeBata,ELCa8NO%BMCSofovare,Ine

~al., No. 6:15-cv-00469 (E.D. Texas) 

-6- FALLONefai.

Application No. 14/876,276

seenhannabe ARSEaseatontuanahtenanahaiiermasiinnannaiventNasnaenomsdnnnnennnnsingdnayaarteENEeTY
i Consolidated. with

| Realtime Data, LLC d/b/a IXO v. Riverbed neNoe Second
_ Technology, Inc., et al., No. 6:15-cv-00468 (E.D. mended Complaint

for Infringement
t filed February2,

‘opminatedOctober
52015

‘onsolidatedwith

 
 
 
 
 

etleNo,6:15-v-‘00467(ED.Texas) reneenf GENO
"Consolidated with

| Case No. 12; |
: Answers to Amended

: Complaintfiled
__February4,2016

| Realtime Data, LLC d/b/a IXO v. SAP America, Inc., et :  
   

Realtime Data, LLC d/b/a IXO v. Teradata "Transferred tothe
: Corporation, et al., No. 5:16-cv-01836 (N.D. Cal.)

(formerly no. 6:15-cv-00470 (E.D. Texas)) 19, 2016

: Northern District of

© California, January
  

—|Or‘der“Granting——
| Realtime Data, LLCd/b/a IXO v. Apple Inc., No. 6:15- | Motionto Stay

  

 

 

   

| cv-00885 (E.D. Texas) : entered February 11,
|aantpmeeennencennsgunmrnmmnenetCOLE a

3] | Realtime Data LLCd/b/a IXO v. Hewlett Packard “Complainaintfiled_ !Se _EnterpriseCo., et al., No. 6:16-cv-00086(E.D. Texas)||February226,2016|
t 22 “Reallime Data LLCd/b/aIXOv. Oracle America, Inc., ) Complaint‘filed—

__. No. 6:16-cv-00088(E.D.Texas). February 26,2016
33 “RealtimeDataLLC d/b/aIXO v. CenturyLink,‘Inc.,et Complaintfiled

ok al, No. 6:16-cy-00087(E.D.Texas)| ._February226,2016|
+4 Realtime‘Data LLCd/b/a IXO y. Dell,Inc., et‘al.,“No. Complaint filed
|6:16-ev-00089(E.D. Texas) __February 26,2016|
75 |Realtime DataLLCWh/a IXOvy.TeradataOperOperations, _ Complaint filed

An updated court docket for a pendinglitigation is submitted herewith.as document NPL20.

InformationDisclosureStatement

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTO/SB/08b equivalent

are documents that may be considered material to the patentability of this application as defined in

/Tasfaidet Bocure/ 05/29/2016

Atty. Dkt. No. 2421 .005000C
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-7- FALDLON e¢ ai.

Application No. £4/876,276

37 CER. 81.56, and in compliance with the duty ofdisclosure requirements of 57 C.PLR. $§ 1.97

and 1.98.

Applicant has listed publication dates on the attached IDS Porms based on information

presentlyavailable to the undersigned. However,the listed publication dates should not be

construed as an admission that the information was actually published onthe date indicated.

Applicant reservesthe right to establish the patentability of the claimed invention over any

of the information provided herewith, and/orto prove that this information maynotbepriorart,

and/or to prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has becn made,or

that information more material to the examination of the present patent application does not exist.

The Examineris specifically requested not to rely solely on the material submitted herewith.

Filing under 37 C.F.R. § 1.97(b). This Information Disclosure Statement is being filed

before the mailing ofa first Office Action after the filing of a request for continued examination

under 37 C.F.R. § 1.114. No statement or fee is required.

Copies of documents FP1-FP2 and NPLI-NPL20are submitted. However, in accordance

with 37 C.F.R. § 1.98(a)(2)(ii), no copies of the U.S. patents and patent application publications

cited as documents US1-US4 on the attached IDS Forms are submitted.

Applicant submits herewith Office Actions fromthe co-pending U.S. Patent Application

Nos::

Document NPL6is a copy of a Notice of Allowance mailed April 26, 2016,in the

prosecution of co-pending, commonly-assigned U.S. Patent Application No. 14/727,309.

/Tesfaldet Bocure/ 05/29/2016

Atty. Dkt. No. 3421.005000C
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-8- FALLONefal.

Application No. 14/876,276

Document NPL7 is a copy of a Notice of Allowance mailed May 6, 2016, in the prosecution

of co-pending, commonly-assigned U.S. Patent Application No. 14/723,565.

The identification of these Office Actions is not to be construed as a waiver of secrecyas to

those applications now or uponissuance ofthe present application as a patent. The Examineris

respectfully requested to considerthe cited applications andthe art cited therein during

examination,

It is expected that the examiner will review the prosecution and cited art in the parent

application nos. 14/733,565, filed June 8, 2015 (now pending); 14/577,286, filed December 19,

2014 (now abandoned); 14/134,933, filed December 19, 2013 (now U.S. Patent No. 8,929,442);

14/033,245, filed September 20, 2013 (now U.S. Patent No, 8,934,535); 13/154,239,filed June 6,

2011 (nowUSS. Patent No. 8,553,759); 12/123,081, filed May 19, 2008 (now U.S. Patent No.

8,073,047); and 10/076,013, filed February 13, 2002 (nowU.S. Patent No. 7,386,046), in

accordance with MPEP 2001.06(b), and indicate in the next communication from the office that the

art cited in the earlier prosecution history has been reviewed in connection with the present

application.

It is respectfully requested that the Examinerinitial and return a copy of the enclosed IDS

Forms, and indicate in the official file wrapperof this patent application that the documents have

been considered.

/Tesfaidet Bocure/ 05/29/2016

Atty. Dkt. No. 3421,005000C
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-9- FALLONef al.

Application No. 14/876,276

The U.S. Patent and Trademark Office is hereby authorized to charge anyfee deficiency, or

credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

 SIN & FOX P.L.L.C. 
 

¢Michael V. Messinger -
Attorney for Applicant
Registration No. 37,575 

1100 New York Avenue, N.W.

Washington, D.C. 20005-3934
(202) 371-2600

2810062_1.DOCX

Atty. Dkt. No. 3421,005000C
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etentece of Form PTO/SB/08a 07.09) ,Substitute for form 1449/PTO

SIXTH SUPPLEMENTAL

INFORMATION DISCLOSURE

STATEMENT BYAPPLICANT
(Use as many sheelts-as necessary)

   
 
 
 

 

 
 

 
ae tne

Application Number [4/876.976
  

Tew JamesJ-PALLON
i 2634 anestuseevoensasicee

BOCURF,“TESFALDET_ cee
3421.005000C

 
 
 

 © Art Unit

:ExaminerName
Attorney Docket Number

 
 

 
   

 
  Publication: Date Name:of Patentee or

MM-DD-YYYY Applicant of Cited/ DocumentExaminer ? te 5
initials* : Nunibet-Kind Code 2 OF

known)

Pages, Columns, Lines, Where
Relevant Passages or Relevant Figures Appear     

    5,4791,638 © 12-26-1995 | Assar etal. -
 

 
 

  

US3 " -2016/0127512Al ‘ 05-05-2016 + Fallonetal. 'jonny— a eeesenaemsinmnnnnananmanaaiinRana
hannenwtiaantas AEEEaa

 

!

"|5,771,354 (06-23-1998 | Crawford

12
i 2016/0127513“Al [0305-2016 4 Fallon etal.

frsseneeeseeeeeeeen piecessgh nannnnaaneananamnaanaas{  
 

 
 

 

 
donneeaeannnnnntinnstensneanenanennnnennnnnnnnnen i

Meetnasefeetnccaennnntccntinnateae a
| { i t
[erinnieinnnnnnnenmen  aninananen atiteabiasiitcttscaacanshadiansiahieanananmatniemaniinanivirereseraainenaravtantnannannancnannannnnnaearnananianari aia re fonica

4

 

SEE 

 
 FOREIGN PATENT DOCUME    Wien

' Foretgn Patent Dosiinent  
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Exuivalent of Form PTO/SB/08b (7-09)

eeeifKnown esplicationNumber 14/876,276. —
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  Substitute for form.1449/PTO

SEXTH SUPPLEMENTAL

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
many sheets as necessary)
SS

PIPPLOPSEOLLEPEODLS  

 
 

 
 

 “fratNamedTnvenlot
» Art Unit 

  

 

 
 

 

Examiner |
Initials*  orr countrywhererepubl

i i| Joint Claim Construction and Prehearing ‘ ied in Realtime Data LLC d/b/a
i NPLI { IXO v. Actiatt Corporation, et.ab, Case No. 6:15-cv-00463-RWS-JDL (B.D. Tex.), filed

: : April |‘8,2016:26pages.sevaqeengecceseetstnssnesfinnennnnnena snssncveetedbbteeeeeetbitiatnnntbageetteueneninceneeeceeeeesbitbnaneeathueestisnewatts: Complaint forPPatent infrinsement against Teradataa Operations, Inc., filed in Realtime
: Data LLCd/b/a 1X0 v.. Teradata Operations, Ine., Case No. 2:16-cv-02743 (C.D. Cai,

filed April 21, 2016; 31 pages.

     
  
  
  
  
  
 
 

 
 
 

 
 

 

  
 

 
 

 
 

   

! Defendant Oracle America, Inc.'s Answer to Realtime LData.-LLC'’s Complaint and
| Counterclaims, filed in Realtime Data LLCd/b/a. XO v, Oracle. America, Inc., Case No.
b @1G-cv~00088:RWS-IDL F.DeTox.), filed Mfay3,2016) 22 pages.

Defendantis’ Letter Reguesting Permission to File a Motion for Partial Summary
Judgmerat of Tnvalua, filed in Realtiime Data LLC d/bla IXO VvVeAaCorpsovation, et

! NPL3

 

 

 
 
 
 
 

 
  

ifs LetterinnOpposition‘toMoviing, Defendants’Letter‘Requestir12, Permission to  i NPLS File a Motion for Partial Summary Judgment, filed in Realtime Data LLCd/b/a IXOv.
, olan Corporation,n, etal,, Case No. 6:1 S«cv-G0463-RWS-IDL (E.D. Fex.) filed May 9,

NPL6 | Copy of Notice of Allowance-for U.S. Pat. Appl. No. 14/727,309, mailed April 26,
| 2016; 7 pages

Copy of Notice of Allowance. for U.S. Patent Appl. No. 14/733,565, mailed May‘6,
1 2016;.6 pages.

Petition for Inter PartesReview of U.S. Patentot No. 7,415,°530, filediin Dell Inc., et-al. v.
| NPL8 Réaltime Data LLC d/b/a EXO, Case No. IPR2016-00878 (P.T.A.B.), filed April 22,
: : 2016; 69 pages

 

Declaration of Charles D. Creusere,filed in Déll Inc., et al. v. Realtime Data LLC d/b/a

&: EXO, Case No. [IPR2016-00878 (P.T.A.B.), filed. April 22, 2016; 124 pages.
| NPL9  

antecig siceenensttttentf ayanncnnnoneeesscneeeeeceeneeene! a: SOBH,et al., "A Comparison ofCompressed and Uncompressed TTransmission Modes,"
NPL1O ; University of Pennsylvania Department of Computer and Information Science. Technical :

_ Report No. MS-CIS-91-41, May|1991; 15 pages.
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NPLII 9704 Data Compression. Coprocessor Data Sheet, Stac Electronics, September, 1991; 56. } ‘
pages.

| Petition for Inter Partes ReviewofU.S..Patent No. 8,643,513,filedin Riverbed : 
NPL12 : Technology, Inc., et al.. v. Realtime Data, LLC, Case No. IPR2016-00978 (P.T.A.B.),

i | filed April 29,2016565 Pages. 

 
 

" Declaration of Charles D. Creusere,» Ph,D. Under 37 C.F.R.$11,68,8filediin Riverbed
/NPLI3' Technology,Inc., et al. v. Realtime Data, LLC, Case No. IPR2016-00978 (P.T.A.B.),

filedApril29,2016;139 pages.

g

\ Petition for Inter Partes Review of U.S. Patent No. 9,116,908,filed in Dell Inc.al. v.
NPLI4 ;* Realtitne Data, LLC, Case No. IPR2016-01002 (P:T.A.B.), filed May 5, 2016; 68 pages.

 

Declaration of Charles D. Creusere, Ph.D., filed in Dell Inc. al. v. Realtime Data, LLC,

NPLI5 | Case No. IPR2016-01002 (P.T.A.B.), filed May 5, 2016; 105 pages.
Anns“te se ST — ECOCe —{ Petition for Inter Partes: ReviewofU,s. Patent No. 7,415,530, filed in Dell Ine.al. v.

! NPL16 ; Realtime Data, LLC, Case No. [PR2016-00972 (P.T.A.B.), filed April. 29, 2016; 69

| Declaration of Charles D. Creusere,.Ph.D., filed in Dell Inc. al. 'v. Realtime Data, LLC,
NPLIT | Case No. IPR2016-00972 (P.T.A-B.), filed April 29, 2016; 124 pages.sanehinrocte ae ne wns EERLLG

i Petition1forItIntersrPartes Review of U. S. Patent No. 7,378,992, filed.in Riverbed
NPL18 | Technology, Inc. v. Realtime Data, LLC; Case No. IPR2016-00980 (P.T.A.B.), filed

April29,2016,37Pages
 

  

| Declaration of Charles.D. Creusere, Ph.D., filed in Dell Inc. al. v. Realtime Data, LLC,
NPLI9 - Case No. IPR2016-00980 (P.T.A.B.), filed April 29, 2016; 105 pages.

Court Docket History for Realtime Data LLC d/b/a IXO v. Teradata Operations,Inc., 
| NPL20 _ Case No. 2:16-cv-02743 (C.D, Cal), downloaded April 26, 2016; 2 pages.
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search Notes 14876276 FALLON ET AL.

Examiner Art Unit

TESFALDET BOCURE 2634                 

  
 

 

  
CPC- SEARCHED

Examine
r

((HO3M7/30)) | ((HO3M7/3084)) | ((HO3M7/6094)) | ((GO6F15/7867))| 01/22/201 TB
((GO6T1/60)) | ((HO4N19/136).CPC.) 6
((HO3M7/30)) | ((HO3M7/3059)) | ((HO3M7/3093)) | ((HO4L69/04))| 01/22/201 TB
((HO4N19/152)) | ((HO4N9/8042).CPC.) 6
( ( HO3M7/30 | HO3M7/3059 | HO3M7/3084 | HO3M7/6094 | HO3M7/3088| 01/23/201 TB
H03M7/6023|HO3M7/6064|HO4N19/152|G11B20/00007 ).CPC. 6

(HO3M7/30|H03M7/3084|H03M7/6094|HO4N1 9/164|HO4N19/176|HO4N19/103)|04/17/201 TB
.CPC. 6

CPC Updated 04/18/201 TB
6

CPC Updated 05/29/201 TB
6 

CPC COMBINATION SETS - SEARCHED

US CLASSIFICATION SEARCHED
 

Subclass Date Examiner

240, 240.01, 240.02 01/22/2016 TB

341 50, 51, 126 01/22/2016

 

375, 370, Search ALL($8.ccls.) 01/22/2016 TB
348, 341,
711, 701, 381

375, 370, Search Updated ALL 01/23/2016
348, 341,
711, 701, 381

375, 370, Search Updated ALL 04/17/2016 & TB
348, 341, 04/18/2016
711, 701, 381

375, 370, Search Updated ALL 05/29/2016 TB

 

348, 341,
711, 701, 384
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SEARCH NOTES
 

Search Notes Date Examiner
WESTand Inventor's Name Searched 01/22/2016

See Realted parent application 14/733,565 for further presecution History 01/22/2016 TB
WESTSearch Updated 01/23/2016 TB

 

WESTSearch Updated 04/17/2016
WESTSearch Updated 04/18/2016
WEST Search Updated 05/29/2016 TB

 
 

INTERFERENCE SEARCH
 

US Class/ US Subclass /CPC Group Examiner

SeeeembolSymbol1375.(”:~=“‘z|;kK401 04/18/2016 [TB____(HO3M7/30|HO3M7/3084|HO3M7/6094|HO4N19/164|HO 04/18/2016
4N19/176|HO4N19/103).CPC.

1375——i(isé‘“‘c(j|jmz0 2401hhh 05/29/2016
CPG (HO3M7/30|HO3M 7/3084/H03M7/6094|/HO04N19/164|HO 05/29/2016 TB

4N19/176|/HO4N19/103).CPC.
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P¥O/SB/30 (07-09)
Approved for use through 07/31/2012, OMB 0651-0031

U.S, Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

tof 1995. No gersons are re mulled to reszond to a collection of infarmation unless it. contains a valid: OMB control number.
  

Under the Parerwork Reduction /we

   

 
 

f Request | 14/876,276
for

' Continued Examination (RCE) |

Transmittal First Named Inventor | James J. FALLON. Addressto: : : t
| Mall Stop RCE AUEORF
| Commissioner for Patents Name BOCURE, TESFALDET; P.O. Box 1450 wtfrente 

Alexandria, VA 22313-1450  =__Attomey Docket Number_po421.Q05000C
 

1. ‘Submission airedunder 37 CFR 1.14Note: If the RCE is proper, any previously filed unenteredamendmentsand
amendments enclosed with the RCE will be entered in the. order in which they werefiled unless applicant instructs otherwise. If
applicant does not wish to have any previouslyfiled unentered amendment(s) entered, applicant must request non-entry of such
amendment(s). 

Previously submitted. If:a final Office: action is outstanding, any amendmentsfiled after the final Office:action may: be
considered as a submission evenif this box is not checked.

  a.  

L] Consider the arguments:in the AppealBrief or Reply Brief: previously filed on
li. [ Other

b. Enclosed

[| Amendment/Reply iii. Information Disclosure Statement (IDS)
[| Affidavit(s)/ Declaration(s) iv.[| Other

Miscellaneous

Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) fora
a.L| period of months. (Period of suspension shall not exceed 3:months; Fee under 37 CFR 1.17(i) required)

[| Other.

nN

 

3, Fees The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE isfiled.
The Director is hereby authorized to charge the following fees, any underpaymentoffees, or credit any overpayments, to

  
  

a. Deposit Account No...19-0036. ‘

[x] RCEfee required under 37 CFR 1.17(e)
il. [| Extension of time fee (37 CFR 1.136 and 1.17)
it. Oteracc csgeaeneqnepeeneeeienosetniuntniuesantcenasenennacesunssnennseasunstbnssasostegrmnnmnnnnnnnnennna

b. [| Check:in the amountof$ooeeenclosed
c. Payment by credit.card (Form:-PTO-2038 enclosed)

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 PTO-2038.

Name(Print/Type) ‘Michael Vv Messinger "Regia No. 3
CERTIFICATEOF|MAILING OR TRANSMISSION

| herebycertify that this correspondence is being deposited with the United States Postal Service with sufficient postageas first class mail in.an envelope
addressed to: Mail Stop RCE, Commissionerfor Patents, P. O. Box 1450, Alexandria, VA 22313-1450 or facsimile transmitted to the U.S; Patent and Trademark

Officeonthedate:she vnbelow.
Signature

seeppennereneeereAAAAAMARAAAAMAARnanannmanananannminanaisbinnsithinanornsinimnnanasnaensbabAiiaintbanana
 

} Name GriniRypey T 5
This collection of informationis required by 37 CFR 1.114. The information is required to obtain or re yy the public whichis 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 4,14. 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 upontheindividual case. Any comments on
the amountof 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 SE.ND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Mail Stop RCE, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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IN THEUNITED STATES PATENT AND TRADEMARKOFFICE

Inventors: FALLONetal. | Confirmation No.; 3403
Applicant: Reaitime Data, LLC | Art Unit: 2634
Application No,: 14/876,276 : Examiner: BOCURE, TESFALDET
Filing Date: October 6, 2015 Atty. Docket: 3421.005000C

Title: Video Data Compression Systems

Sixth Supplemental Information Disclosure Statement

Mail Stop RCE
Commissioner for Patents

PO Box 1450

Alexandria, VA 22313-1450

Commnissioner:

NoticeofPriorandConcurrentProceedings

Applicant hereby calls. to the attention of the Patent and Trademark Office the following

reexamination proceedings involving patents that are commonly-assigned with the patent in the

above-identified patent application:

 

OCnoEMTS
: Inter Partes ReexaminationofU.'S Patent No. |Inter Partes Reexamination |
'6,604,158 (ControlNo. 95/000,486) a Certificate issued10/10/2012|
: Inter Partes Reexamination ofU.S. Patent VInter PartesReexamination
:No.7,321,937 (ControlNo. 95/000,466) Certificateissued05/15/2012|
: Inter Partes ReexaminationofU.S. Patent— Terminated
_No.¢6,604,158 (ControlNo. 95/000,453)
i Ex ParteReexamination‘ofU.S. Patent No. 6,601, 104 Ex Parte‘Reexaminationcosprnscecane 
_(ControlDNo. 90/009,428) 4Certificate issued 02/28/2012_
Intet Partes‘Reexamination of U.S.Patent— ‘Inter Partes Reexamination

|No,7,378,992(ControlNo, 95/000,478) ee|Certificate issued 10/04/2012 |
 
 
 

“Inter PartesReexamination
ertificate issued 06/12/2012 |

Inter“InterPartes ReexaminationofU.S. Patent
“No._6,624,761(ControlNo. 95/000,464)Certificateissued00/12/2012
‘ Inter Partes ReexaminationofU.S. Patent No. ter Partes Reexamination

|7,161,506(ControlNo.95/000,479)a-_-Cettificateissued05/22/2012
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oeStatus“]Proceeding _
inter Partes ReexaminationofU.S. PatentNo.

7,714,747 (Control No. 95/001,517)

InterPartesReexaminationofU.S.PatentNo,De
! 7,417,568 (ControlNo. 95/001,533)
: Inter Partes Reexamination ofU.S.PatentNo.

:7,777,651 (ControlNo..95/001,581)
"Inter Partes Reexamination ofU.S. PatentNo.

7,400,274(ControlNo.95/001544)anna

FALLON ¢f al.

Application No. 14/876,276

  
; Appeal to the Court of
: Appeals for the Federal
: Circuit dismissed 6/4/2015

 
‘ Decision on Appeal mailed
(10/29/2015 —

DecisiononAppealmailed
1029/2015

Applicant herebycalls to the attention of the Patent and Trademark Office the following

reexamination proceedings filed by Cellco Partnership d/b/a Verizon Wireless, involving patents

that are commonly-assigned with the patent in the above-identified patent application:

, .Proceedin : 

YTnterPartesReexamination of U.S. Patent No.

7,321,937.(Control No.95/001,922)4

. Inter Partes Reexamination ofU.S.Patent
 
 

 
 

 
 

  

| Inter Partes ReexaminationofU.S. Patent

| No. 7 252,300(ControlNo. 95/001,924)
uter Partes ReexaminationofU.S, ‘Patent
Jo.7,395,345(ControlNo.95/001,925)

No. 7,161,506 (Co

_ Inter Partes Reex
| No. 7,415,533

nter Partes

\ 7,378,992(ControlNo,95/191,928)_

    mination of U.S.

(ControlNo,95/00] 97)
 

 

 

 

 
 

 
 

  

nter Partes ReexaminationFITSSPat
LNo, 95/001 26).|

examination‘OFUS. PatentNo.

Status
Inter PartesReexamination :

Certificate issued12/05/2013
| Inter Partes Reexamination

: Ne.6,604,158 ¢{Control No. 95/001(923)Certificateissued 04/17/2015_

eePartesReexamination|Certificate issued08/04/2014

‘Inter PartesReexamination |
Certificateissued 11/03/2014|
“TnterPartes Reexamination

Certificate issued01/08/2014_

Inter PartcsReexamination |

__Certificate issued 08/16/2013
| Inter Partes Reexamination.

_Certificateissued01/08/2014

Applicant invites the Examiner to review the Requests for Reexamination, issued Office

Actions, replies, and any other papers in the above-identified reexamination proceedings. If the

Examiner is unable to obtain copies of papers in any reexamination proceeding, copies can be

Atty. Dkt. No, 3421.005000C

IPR2018-01413

Sony EX1002 Page 557



IPR2018-01413 
Sony EX1002 Page 558

3 FALLONez al

Application No. 14/876,276

provided to the Examiner upon request. Those documents which may be material that are not

already of record in this patent application are listed on the accompanying Form PTO/SB/08.

Applicant hereby calls to the attention of the Patent and Trademark Office the following

inter partes review proceedings involving patents that are commonly-assigned with the patent in the

above-identified patent application:

 

 

ce bateM_Status
7,378,992 Patent Owner -
i Preliminary. Response

_{filedApril7, 2016
:Patent Owner

: Preliminary Response

:filedApril 8, 2016
3

ainsinnn gs neninncnnainnme anne seen eaeseein sass!3
i Patent Owner

 “OracleAmerica,Inc.v.RealtimeData,LLC.
_1PR2016-00373   Oracle America, Inc. v. Realtime Data, LLC, 4 8,643,513

:IPR2016-00374‘ Oracle‘America,“Tne.y.Realtime‘Data,“LLC,Fas330
: IPR2016-00375 ' Preliminary Response

.filedApril 11,2016|
+ Patent Owner

Preliminary Response |

Oracle America, Inc. v. Realtime Data, LLC, | 9,116,908 Patent Owner
‘ IPR2016-00377 : Preliminary Response
icammmimerenefiledApril11,2016

SAP America Inc., et al. v. Realtime Daia, : 6,597,812 ' Petition filed‘April 1 |
| LLCd/b/aIXO,IPR2016-00783 2016
: Dell‘Inc., etal. vy, Realtime Data,LLC, / 7,415,530 Petitionfiled‘Aprilon_ 1PR2016-0-00878 __ 2016
! Dell Inc., etal. y. RealtimeData,LLC, 7,415,530 Petition filedApul,3507
_1PR2016-00972 oe tityammannnnennens2016
| Riverbed Technology,“Inc.etal.v.Realtime| 8,643,513 _ PetitionfiledApApril29,
.Data,LLC, 1PR2016-00978 Zs2016| a.!
RiverbedTechnology, “Inc. etal.V. Realtimei78,992 : Petitionfiled April 29, 4
|Data,LLC, 1PR2016-00980 a aDell Inc., etal. v. Realtime Data,LLC, OTTSINR tition filed May5,55 8
TPR2016-01002ee 2016ndsavaeRAULnnanada

 
Oracle:America,ca,Inc.v.RealtimeData,ita,LLC,7,415.530
_ IPR2016-00376  
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Applicantinvites the Examinerto review thepetitions for inter partes review and any other

papers in the above-identified inter partes review proceedings. If the Examineris unable to obtain

copies of papers in any infer partes reviewproceeding, copies can be provided to the Examiner

upon request. Those documents which maybe material that are not already of record inthis patent

application are listed on the accompanying Form PTO/SB/08 as documents US1-US2, FPL-FP2,

and NPL8-NPL19.

Applicant notifies the Patent and Trademark Office of the following litigation involving

U.S. Patents commonly-owned with the current patent application, the subject matter of which may

be related to the present patent application:
  
 ReCase ogenpnn Status

| Realtime Data LLC d/b/a 1XO v. Packeteer, Inc. et al., : Dismissed
|No.6:08-cv-00144-LED(E.D.Texasy

 

Applicant also notifies the Patent and Trademark Office of the following additional

litigation involving U.S. Patents commonly-owned with the current patent application, the subject

matter of which may be related to the present patent application:

 ee ec
. Case Terminated

Realtime Data LLC d/b/a IXO v. Thomson Reuters ' 11/9/2012; Opinion
: Corporation et al. No. 1:11-cv-06698-RJH (S.D. New | of the Court of

   

 
2 York) (transferred from E.D. Texas; 6:09-cv-00333- Appeals for the

' LED) | Federal Circuit
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|

Realtime Data LLC d/bia LXO +.

: 3 No, iiil-ev-06696-RJH S.D. New
from E).D. Texas; 6:09-cv-00326-LED)

Realtime Data LLC d/b/a IXO v. CME Group Inc., ef
Val. No, bl 1-cv-06697-RIM (SD. New York)

\ (treasferred from E.B. Texass No. 6:09-cv-00327-

| LED) 

{Data LLC d/b/aIXO,No. 09-cv-4486(N.D.Ill.)  
| d/b/a IXO, No. 1:09-cv-07868-RMB(8.D.N.Y)

 
 
 

orporation etal. ID, No. 6:10-“cv--247 CED. Texas)_
ealtimeData,LLCd/b/aIXOy.MorganreanStanley, et

al.calUD. No. 6:10-cv-24848(ED. Texas)
Realtime‘Data,LLCdib/aIXOy. MetroPCSTexas,—
_LLC et al.,No.6:10-cv-00493(E.D.Texas)_

ll ‘"Reallime Data,LLCd/b/aIXOv. Microsoft
 

CeeeolNo,telé-ov00827(ED.Texas)4
12 Realtime Data, LLC d/h/a IXO-». Actian Corporation,

| et al., No. 6:15-cv-00463 (E.D. Texas)

Beganuucataeentef ences aeencgeee sees nana ennencyperpeneonssnesaaa

13 Realtime Data, LLC d/b/a IXO y. Dropbox, Inc., No.
_ 6:15-cv-00465 (E.D. Texas)

errareeeattaeann

14 Realtime Data, LLCd/b/a IXO v, Echostar
Corporation,et al., No. 6:15-cv-00466 (E.D. Texas)

Morgan Stanteyef al, |
York) Cransferred

:|GiltateBoardGoonsBcchangeine.5ie
6 © Thomson ReutersCorrporation v. Realtime Data,LLC—

7*Realtime‘Data,LLCd/b/aIXOv. “CMEGroup Inc.,et
_al.al.(ID),SNo. 6:10-cv-246 (E.D.TeD, Texas)

3"Realtime‘DataLLCd/b/aIXOy. ThomsonReuters

~|DismissedMay1

FALLONetal.

Application No. 14/876.276

| Case Terminated

| 11/9/2012; Opinion
| of the Court of
' Appeals forthe
| Federal Cirenit :

ecelved (1/27/2014a
I Cas@ Terminated
: 11/9/2012; Opinion §
: of the Court of

: Appeals forthe
: Federal Circuit

 

 
 
 

 

:. Dismissed

‘VConsolidatedwith
Case No.2

UConsolidated with
: Case No, 4

 

"Consolidatedwith—
: Case No, 2

Consolidatedveo_
: Case No. 3

 
“AppealTerminated

2015 7
“Amended— :
| Complaints for
_ Patent Infringement
| filed September 14,
2015 .
‘Transferred tothe—

‘' Northern District of
: California; January

16,2016; Answer to
Amended Complaint |
filed February 4,

£2016 _
Consolidatedwith

: Case No. 12; Answer |
: to Amended

| Complaintfiled
February4, 2016

 

  

Atty. Dkt. No. 3421.005000C

IPR2018-01413

Sony EX1002 Page 560



IPR2018-01413 
Sony EX1002 Page 561

 

18

 
19

 

 

«RealeBata,ELCa8NO%BMCSofovare,Ine

~al., No. 6:15-cv-00469 (E.D. Texas) 
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seenhannabe ARSEaseatontuanahtenanahaiiermasiinnannaiventNasnaenomsdnnnnennnnsingdnayaarteENEeTY
i Consolidated. with

| Realtime Data, LLC d/b/a IXO v. Riverbed Case No. 12; Second
( Technology, Inc., et.al., No. 6:15-cv-00468 (E.D.
_ Texas)

| Amended Complaint
for infringement

i filed February2,

fepminated October
, 2015

‘onsolidatedwith

 
 
 
 
 

etleNo,6:15-v-‘00467(ED.Texas) reneenf GENO
"Consolidated with

| Case No. 12; |
: Answers to Amended

: Complaintfiled
__February4,2016

| Realtime Data, LLC d/b/a IXO v. SAP America, Inc., et :  
   

Realtime Data, LLC d/b/a IXO v. Teradata "Transferred tothe
: Corporation, et al., No. 5:16-cv-01836 (N.D. Cal.)

(formerly no. 6:15-cv-00470 (E.D. Texas)) 19, 2016

: Northern District of

© California, January
  

—|Or‘der“Granting——
| Realtime Data, LLC d/b/a IXO v. Apple Inc., No. 6:15- | Motionto Stay
- cv-00885 (E.D. Texas) : entered February 11,

: 2016

~’RoditimeDataLLCdibla1X0v.HewieitPackard~~“Complaintfiled
 _EnterpriseCo., et.al., No, 6:16-cv--00086(£.D. Texas)|February226,2016|

“Reallime Data LLCd/b/aIXOv. Oracle America, Inc., ) Complaint‘filed—‘
No. 6:16-cv-00088(E.D.Texas). February 26, 2016

 

 

“RealtimeDataLLC d/b/a IXO v. CenturyLink,‘Inc.,et Complaintfiled
al, No. 6:16-cv-00087(E.D.Texas) ._February226,2016|
Realtime‘Data LLCdb/a IXO y. Dell,Inc., etal.,No. Complaint filed :

‘ 6:16-cv-00089(E.D. Texas). __February 26,2016
|Realtime DataLLCWh/a IXOvy.TeradataOperOperations, _ Complaint filed

 

   

An updated court docket for a pendinglitigation is submitted herewith.as document NPL20.

InformationDisclosureStatement

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTO/SB/08b equivalent

are documents that may be considered material to the patentability of this application as defined in
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37 CER. 81.56, and in compliance with the duty ofdisclosure requirements of 57 C.PLR. $§ 1.97

and 1.98.

Applicant has listed publication dates on the attached IDS Porms based on information

presentlyavailable to the undersigned. However,the listed publication dates should not be

construed as an admission that the information was actually published onthe date indicated.

Applicant reservesthe right to establish the patentability of the claimed invention over any

of the information provided herewith, and/orto prove that this information maynotbepriorart,

and/or to prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has becn made,or

that information more material to the examination of the present patent application does not exist.

The Examineris specifically requested not to rely solely on the material submitted herewith.

Filing under 37 C.F.R. § 1.97(b). This Information Disclosure Statement is being filed

before the mailing ofa first Office Action after the filing of a request for continued examination

under 37 C.F.R. § 1.114. No statement or fee is required.

Copies of documents FP1-FP2 and NPLI-NPL20are submitted. However, in accordance

with 37 C.F.R. § 1.98(a)(2)(ii), no copies of the U.S. patents and patent application publications

cited as documents US1-US4 on the attached IDS Forms are submitted.

Applicant submits herewith Office Actions fromthe co-pending U.S. Patent Application

Nos::

Document NPL6is a copy of a Notice of Allowance mailed April 26, 2016,in the

prosecution of co-pending, commonly-assigned U.S. Patent Application No. 14/727,309.
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Document NPL7 is a copy of a Notice of Allowance mailed May 6, 2016, in the prosecution

of co-pending, commonly-assigned U.S. Patent Application No. 14/723,565.

The identification of these Office Actions is not to be construed as a waiver of secrecyas to

those applications now or uponissuance ofthe present application as a patent. The Examineris

respectfully requested to considerthe cited applications andthe art cited therein during

examination,

It is expected that the examiner will review the prosecution and cited art in the parent

application nos. 14/733,565, filed June 8, 2015 (now pending); 14/577,286, filed December 19,

2014 (now abandoned); 14/134,933, filed December 19, 2013 (now U.S. Patent No. 8,929,442);

14/033,245, filed September 20, 2013 (now U.S. Patent No, 8,934,535); 13/154,239,filed June 6,

2011 (nowUSS. Patent No. 8,553,759); 12/123,081, filed May 19, 2008 (now U.S. Patent No.

8,073,047); and 10/076,013, filed February 13, 2002 (nowU.S. Patent No. 7,386,046), in

accordance with MPEP 2001.06(b), and indicate in the next communication from the office that the

art cited in the earlier prosecution history has been reviewed in connection with the present

application.

It is respectfully requested that the Examinerinitial and return a copy of the enclosed IDS

Forms, and indicate in the official file wrapperof this patent application that the documents have

been considered.
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The U.S. Patent and Trademark Office is hereby authorized to charge anyfee deficiency, or

credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

 
 
  

 KESSLER, GOLDSPEIN & FOX P.LLL.C.

eeN~\

Michael V. Messinger ’
Attorney for Applicant
Registration No. 37,575

Date: 
1100 New York Avenue, N.W.

Washington, D.C. 20005-3934
(202) 371-2600

2810062_1.DOCX
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SS

PIPPLOPSEOLLEPEODLS  

 
 

 
 

 “fratNamedTnvenlot
» Art Unit 

  

 

 
 

 

Examiner |
Initials*  orr countrywhererepubl

i i| Joint Claim Construction and Prehearing ‘ ied in Realtime Data LLC d/b/a
i NPLI { IXO v. Actiatt Corporation, et.ab, Case No. 6:15-cv-00463-RWS-JDL (B.D. Tex.), filed

: : April |‘8,2016:26pages.sevaqeengecceseetstnssnesfinnennnnnena snssncveetedbbteeeeeetbitiatnnntbageetteueneninceneeeceeeeesbitbnaneeathueestisnewatts: Complaint forPPatent infrinsement against Teradataa Operations, Inc., filed in Realtime
: Data LLCd/b/a 1X0 v.. Teradata Operations, Ine., Case No. 2:16-cv-02743 (C.D. Cai,

filed April 21, 2016; 31 pages.

    
  
  
  
  
  
 
 

 
 
 

 
 

 

  
 

 
 

 
 

   

! Defendant Oracle America, Inc.'s Answer to Realtime LData.-LLC'’s Complaint and
| Counterclaims, filed in Realtime Data LLCd/b/a. XO v, Oracle. America, Inc., Case No.

iG: L6-cv~~00088:RWS+IDL cE.DeTex}, filed Mfay3,2016) 22 pages.
! NPL3

 

Defendantis’ Letter Reguesting Permission to File a Motion for Partial Summary
Judgmerat of Tnvalua, filed in Realtiime Data LLC d/bla IXO VvVeAaCorpsovation, et

 

 
 
 
 
 

 
  

ifs LetterinnOpposition‘toMoviing, Defendants’Letter‘Requestir12, Permission to  NPLS Pile a Motion for Partial Summary Judgment, filed in Realtime Data LLCd/tva EXO v.
, ctian Corporation, et-al., Case No. 6:15-cv-00463-RWS-IDL (E-D. Tex.) filed May 9,

~ uM016;6pages, sexsganenpeeet soe
NPI.6 | Copy of Notice of Allowance-for U.S. Pat. Appl. No. 14/727,309, mailed April 26,

| 2016; 7 pages

Copy of Notice of Allowance. for U.S. Patent Appl. No. 14/733,565, mailed May‘6,
1 2016;.6 pages.

Petition for Inter PartesReview of U.S. Patentnto. 75415,530, filediin Dell Inc., etal. v.
| NPL8 Réaltime Data LLC d/b/a EXO, Case No. IPR2016-00878 (P.T.A.B.), filed April 22,
: : 2016; 69 pages

 

Declaration of Charles D. Creusere,filed in Déll Inc., et al. v. Realtime Data LLC d/b/a

&: EXO, Case No. [IPR2016-00878 (P.T.A.B.), filed. April 22, 2016; 124 pages.
| NPL9  

antecig siceenensttttentf ayanncnnnoneeesscneeeeeceeneeene! a: SOBH,et al., "A Comparison ofCompressed and Uncompressed TTransmission Modes,"
NPL1O ; University of Pennsylvania Department of Computer and Information Science. Technical :

_ Report No. MS-CIS-91-41, May|1991; 15 pages.
 

  Date

i Considered

*EXAMINER: Initial if reference considéred, whether or ‘not citation is in conformance with MPEP. 609. Drawline through-citation ifnot in:conformance
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      BOCURE,TESFALDET
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Pwaminer i Include‘nameof the author (in CAPITAL LETTERS), title of the article(when

 

initiais* No! appropriate),title of the item (book, magazine, journal, serial, sythposium, catalog, T
ae , _ete), date, page(s),volumenumber,_ publisher, city and/or. country Wherepublished—

NPLII 9704 Data Compression. Coprocessor Data Sheet, Stac Electronics, September, 1991; 56. } ‘
pages.

| Petition for Inter Partes ReviewofU.S..Patent No. 8,643,513,filedin Riverbed : 
NPL12 : Technology, Inc., et al..v. Realtime Data, LLC, Case No. IPR2016-00978 (P.T.A.B.),

i | filed April 29,2016565 Pages. 

 
 

" Declaration of Charles D. Creusere,» Ph,D. Under 37 C.F.R.$11,68,8filediin Riverbed
/NPLI3' Technology,Inc., et al. v. Realtime Data, LLC, Case No. IPR2016-00978 (P.T.A.B.),

filedApril29,2016;139 pages.

g

\ Petition for Inter Partes Review of U.S. Patent No. 9,116,908,filed in Dell Inc.al. v.
NPLI4 ;* Realtitne Data, LLC, Case No. IPR2016-01002 (P:T.A.B.), filed May 5, 2016; 68 pages.

 

Declaration of Charles D. Creusere, Ph.D., filed in Dell Inc. al. v. Realtime Data, LLC,

NPLI5 | Case No. IPR2016-01002 (P.T.A.B.), filed May 5, 2016; 105 pages.
nese sae“te se Se — ECOCe so{ Petition for Inter Partes: ReviewofU,s. Patent No. 7,415,530, filed in Dell Ine.al. v.

! NPL16 ; Realtime Data, LLC, Case No. [PR2016-00972 (P.T.A.B.), filed April. 29, 2016; 69

 
 
 

| Declaration of Charles D. Creusere,.Ph.D., filed in Dell Inc. al. 'v. Realtime Data, LLC,
NPLIT | Case No. IPR2016-00972 (P.T.A-B.), filed April 29, 2016; 124 pages.sanehinrocte ae ne wns EERLLG

i Petition1forItIntersrPartes Review of U. S. Patent No. 7,378,992, filed.in Riverbed
NPL18 | Technology, Inc. v. Realtime Data, LLC; Case No. IPR2016-00980 (P.T.A.B.), filed

April:29,2016,37Pages
 

  

| Declaration of Charles.D. Creusere, Ph.D., filed in Dell Inc. al. v. Realtime Data, LLC,

 

NPLI9 - Case No. IPR2016-00980 (P.T.A.B.), filed April 29, 2016; 105 pages.

NPL20 Count Docket History for Realtime Data LLC d/b/a IXO v. Teradata Operations,Inc.,
: Case No. 2:16-cv-02743 (C.D. Cal), downloaded April 26, 2016; 2 pages.

sponeanianionsgtteeiinnannanaiinnnleanennnnhiinhhnnniaStandeREEREevANALARAAAANANA

28(00411:DOCK
Examiner | | Date
aatteRRR

 
 

it
:t£££

to.Signature i ConsideredJaseytAASRitNRennaaren

*EXAMINER: Initial if reférence-considered, whether‘or not-citation is ity conformance with MPEP 609. Draw line through citation. if notin conformance

and not consideréd. Include:copy. of this form with next communication to applicant.' Applicaiit’s unigiié citation designation number (optional). ® Applicant is to place-a check mark here if English language Translations attached,

IPR2018-01413

Sony EX1002 Page 567



IPR2018-01413 
Sony EX1002 Page 568
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Title of Invention: Video Data Compression Systems
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Filing Fees for Utility under 35 USC 111(a)

Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Basic Filing:

Miscellaneous-Filing:
 

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
 

Extension-of-Time:

 
IPR2018-01413

Sony EX1002 Page 568



IPR2018-01413 
Sony EX1002 Page 569

_ . Sub-Totalin

Request for Continued Examination 

Total in USD ($) 

IPR2018-01413

Sony EX1002 Page 569



IPR2018-01413 
Sony EX1002 Page 570

Electronic AcknowledgementReceipt

ee

ee

Title of Invention: Video Data Compression Systems
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NPL9_Creusere_Declaration.Non Patent Literature
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e_Declaration.pdf 4e789c3dbd5ec22f091 fo9b49d28 1222dfo|
dood

Information:

686824
NPL14_IPR201601002_Petition

Non Patent Literature -05052016.pdf c938ee4ee1dcbf4e84dbfea796a1 e380a3 fd}

Information:

 
IPR2018-01413

Sony EX1002 Page 572



IPR2018-01413 
Sony EX1002 Page 573

927635
NPL15_IPR201601002_CreuserNon Patent Literature :

e_Declaration.pdf 09a39 10606ba657ac.7aa6091372bS5af77Fe

Information:

557319

2430

NPL16_IPR201600972_Petition,Non PatentLiterature
pdf e9ecd727584b0d9ecececa23d 15ee492 100}

aa2ab

Information:

1177836
NPL17_IPR201500972_CreuserNon PatentLiterature .

e_Declaration.pdf 565c05307bab08cce3677¢1065702b1d74a}
04239

7 603008
NPL18_IPR201600980_Petition.

00573263342d3894a5 1c1cc89207794c 15}
adicf

Non Patent Literature

931189
NPL19_IPR201600980_CreuserNon PatentLiterature .

e_Declaration.pdf f20Be5c0dda99dc8b9c8b964d794eb6c197|
Qacaf

NPL20_Teradata_Operations_D
Non PatentLiterature ocket_04262016.pdf 19a417ff9b72eec 11 esa2fel bb2cSefse7Seg

7a

1992223

3421005000C_6SIDS.pdf 96782c667a976885f21176372009640f56<4

Multipart Description/PDFfiles in .zip description

DocumentDescription pee
Miscellaneous Incoming Letter

Request for Continued Examination (RCE)

Transmittal Letter

Information Disclosure Statement(IDS) Form (SB08)

IPR2018-01413

Sony EX1002 Page 573

  
Warnings: 



IPR2018-01413 
Sony EX1002 Page 574

Information:

Fee Worksheet (SB06) fee-info.pdf 971847 fad8ded91 7118144741 11232ee0271]
baS6

TotalFiles Size (in bytes) 31486908

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 applicationis being filed and the application includes the necessary componentsfora 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 shownon this
AcknowledgementReceiptwill establish thefiling 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/EO/903 indicating acceptanceof the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO asa Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.

 
IPR2018-01413

Sony EX1002 Page 574



IPR2018-01413 
Sony EX1002 Page 575

 
 
 

 

SEUAL SRORERTY OROARIZAGYstornatana Raves:

[nD DUNDEE THE BATES 

 
  

PCT WORLD INTELL  

 DETEANATIONAL APPLICATHe

} International Patent Classtieating ? +  e242) Intorsutional Pubtisation. Ninsine:

 
 

 
 

  

| GRE 7700
i sbrernalinnal PubBeidien Date 1D August 2000 (10)

 iRi} Dhsipnsted Nisfess ALL A, TI, UP,
BE TAR, TER, BS, BY BR, ORO, ER TE $y

we

isepon pates(22) Intvemntinnsl Apglication Neher: PORCNYODDIS

 22) IntentionalRiles Bate 3 Peteuar 8 (0102.08 a heea

ih Princity Baia Pubished23 a tee os. ‘, <:
NORA APS With fivcomatonal ssarok regaey,

 
£23} Agents C 33. LPB. fret BaylisCont

 

i
iiiiii
:

 

PABAERRARAOROOOONEELLEECECETERADEEEEDEORE
 

  
 

  

 
  
 
 

       

   
 

PiSSP Tider f TERESSION:
|
189) Abebennt

pooner
i Sekar Fee |
{ gent natked for comgreais fy thls method, : t
\ & computer Bis contain sematiog: ispes. sonh ‘t : 'y t

Padi ap. \
fd Os align be :

avisined, ‘The present invention also.pelatas to a meted for ;
decduimersinga compmead fil. RGISGRTT

OE Eee ;i ; {
j \
t t

i ;

:‘ i
i i
i ;
ii i

i :
; ;

: |sine
: EYany CaMprESS ii tsb uring ailabis onde: i i
' y
i {goannnanenennanadnennnnnsin ;
: seen
:
y
y y: : 

Riverbed Technology et ai v. Realtime Data LLC
Riv-1009 / Page 1 of 16

IPR2018-01413

Sony EX1002 Page 575



IPR2018-01413 
Sony EX1002 Page 576

 RAaeatenNLNNCaecannes
 

FUR FRE PURPORES OF INNORMATION ONLY

 
Cader vet dentify Stateparty to the PLaethe front Gages! panphing jbllading invenanional Applications under dhe BOF.

AL Sdharie Ex Spay ts
AST SIMONA uF Rishont uP

 

 

AY RR Fane Le SS
AG RS GRbos Ly Sa
A® Azattagay te oS MS TS
BA Sonia and Heisegserion. Rett MR ¥G

aE 2s Ty
Re . TER RE TM
RE Batins Fas Se eR 

Ween REE
Srehasd MER
Bet wag
Eschintt aay

BE} Bakganis
ase) Rash
3 Brazil
Be Bedarag

WA

Mek

 
%Ree Sgn. oF: Ansevios,  

  
La Tay, SEK us Unbebistan
oF SlantA RE MN Vine tone

¥R Yagadacis,
TY Binds. 

Eo  
RB Recneagehs
Le. scion Maaterion
ta Readout
AR Seralen. 

Magagor

 
 

RIV-1009 / Page 2 of 16

IPR2018-01413

Sony EX1002 Page 576



IPR2018-01413 
Sony EX1002 Page 577

WO DGNGHRR CTANTOAMGES

(TELLIGENT METHOD FORCOMPUTERFILECOMPRESSION

.N.
wt,  

BHELD OF THE INVENTION

‘The presentinvention relates to &. compression method and compressionsoftware for

compater Gas. The present inverition aise relates to methad and sofiware for

decompression of computer fies that are compressed inacoardince with the present

invention.

BACKGROUND OF THE INVENTION

Original information, such as ext, image and sound, is usually mot compressed

when ibis stared in the formofcommuterfiles. Because the size of such non-conipressed

rh foeB ss2pect cete
ange, however, it is often necessary fo compress the Ales, bedire transmitting

ran.her electronically overa nade area network, such as the lernet: of staniig them bre

portable memory devise, such as a Banpy disk.

There are currently two existing methods for computer file commpression. In the first

method, an infomation type ofthe file is first recagniged bya user who wishes te compress

the file, and depending an the tyne ofthe file, the user chen runs one or more specific types

ofcomputer file compressionsolivaretocompress thefile. For example;theuser maymin

sommiercially available compression seffwars ART for compression of text Ales, LeadView

for canipressionof imagefiles and RealAudio for compassion ofaudi¢ files, Although

this method allows te obtain required compression ratio, this process may be time-

cOvicumiing and may requires many diWerent types ofcompression software, Irvill be readily

appreciated that this méthed ofoperation can be particularly inefficient when the fileto be

compressed contains wuultiple information types, auch ay text, image and audio, ar whenthe

lger Wishes to compressa lange number of files, particularly if they do niet all have ws came

avonnation bya,

CONPIRALETION COPY
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‘Thesecond compressionrecthod is te-comoress a file using only a lossless cade,

such as LAW, sogandices af what type ofinformation js contained in the file. Thirds

manifestin the adoption ofthe V_42 bis chin in modems to compress all of the infermation
Pa

te
hak passes the modem, or in theuse of Winziy safiware to compress files of diferenttypes

While this method cansave time apent by the user, it has the inherent weakness that this
x

eamipression mtode is not necessarily well ailted forthe type ofinformation that is being

compressed. As areyult, the compression satics provided by auch operation methadare

generally poor. This methed of operation is more suitable for moression af character

adormation, Oui. not suitable for other types of Information, snob as forimage or sound,

SUMMARYOF THE INVENTION

‘The cbject ofthe presentinvention is te provide an intelligent comprossion methad

tor computer file compression. This obleot is achleved dnthe present invention, ia whieh

different types of Information, suck ag test, |image and sound, ina compute file is

automatically compressed by « commuter, using sulteble lossy or lossless codes. “The

methodofdhe present invention is casy-to-rise and provides bath an apgrenriate
abe

compreasion ratiaand compression qualify

in one chibodiment, the method ofthe present invention automatioally compresses a
x ss

sonyniter file using a. coniputer ard it eomprisesthe fallowing steps: (1) operating to
4

recognize a format ofthe file by anextension name ofthe Mle and in conhmetion with

control Information ofthefile: and (2) compressing the file in accordance with the format of
oS

the file as follews: (2) Hf the format ofthe fle is not reedenieed, compressing the Ale with «oS

¥

lossless cede; (b} if the format of the file is recognized and the fils includes only a single

type ofdate informatinn, compressing data informationofthe file with a suitablelossy or

o
oe ini oy de in accordance with the type ofdateinformation containedin the fle; and (&

the formatofths fileie recognized and the file inches a plaalieyof typeeofdata

te

RIV-1009 / Page 4 of 16
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information, first decompossing the Ale inte.a plarelity af unite each containing only 4

single typa ofdata information, then-compressing cachunit with & suitable lossyor lossless

gode in accondanee with the type of dain infinmation of the unit.

The atethod of the present investion may be used in any computer hardware andor

gafiwure system, suchas in snodens sefiware oman camall system,

ia actordance vith another embodiment of dhe oresent invention, a method for

automatically compressing a compider fle using a computer is provided. The method

comprises the folowing wieps: (1) operating to recognize a format af the file by an extension

nanze of the file and In sonkunction with control information of the file: and (2) compressing

the file by accordance withthe format of the file as falloors: fa} ifthe fhrmat of thefile is

recownized and the file contains anly 6 single type ofdata infermation, compressing the data

inforiaation Contained in the {ile with a auitshle losayor losaless cade in-aveardance with

the type ofdata information cantained inthe file; Ch) ifthe Ge formar is mat reeagnedar

ihe file santsing score than ons typeof date information type, dormpressing the We directly
»

BRIRP DESCRIPTION OF THE DRAWINGS

The present invention can be realizes! by conaputer sufiware, commuter hardware ara

combination of computer hardware and software, This invention vill be mare apparent

from the following description in coghunction witirthe appendeddrawings, in which:

4Figure 1 iustrates, in a flewchart forin, 8 method for compressing a commuter Ale

afthepresent invention: and

Figure 2 depicts, in a flowchart form,@method for decumpressing « computerfile

ofthe present invention that has previously been chinpressed with the method ofthis

invention.

4
sd

t
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DRTAILED DESCRIPTION OF THE INVENTION

The intelligent snethodfor compressing computer files vill now bedescribed with

rederenceia the figures, which Hhuistrate, bt a flowchart form, a prefered enthodiment of the

present hrvention:,

Figure 1 depicts, in. a flowchart form, a method of compressing a computer fe of

ihe present invention. The first actionin acenrdance with Pigure { Is seleoting a computer

fie whichis fo ‘he compressed. This file selection js canied by the user whe wichto

compress & particular tile. AQ of the other steps dlusivaied in Figure 1, oxcent Hie aclection,

are automatically carried out bya camputer ayetem in accordance with thepresent

invention. These steps arena follows?

Bs The cOmpaiter System operates in recognizethe Jornal of the fis by the

extension name af the file and in conjunction with the control information of the file to

determine whether or nod the file foomatis known,

x. ifthe file format is net known, then the system will automatically: compress

the fife vith a lossless code, such as LAW,

c ifthe file farmat is known, the system then determine whether the Ale isa

simple fileiie, Heontaing only a cinels data information tyes, suchas text, Bitmen ar

Wave) orthe Sle ig a conipound file Ze. ht contains more than one type of dats
&

informatica),

D. [ithe Dieis a sunple file, the system yell thew automatically recognize the

iype of duis infomation sondzined in the fle and automaticallycompress the data

information using s sititable code. For esimple, a lossléss dade, such as LZW, maybe used

fox compression of character ivonnation, A proper lossycade, auch ag JPEG or G73,

may be wend for compression ofbaage ot audio information.

a4.
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B, ifthe file le a mompium fils, such as RTP or ATMEL. ane the system. will
x

auiomatioally decompose the file intea plurality ofuniiy each containing onlya single dats
x,

information fype, gad then gompressing each urdt just as inthe former oaue,

Tn ancordanee with fhe present invention, In arder to decrease the complexity of the
system, the sygteni may also corapress the compound file direcily with a logaless cade

haut the deconiposition ‘step and the followed steps. For reason of siniplicity, this option

is gat depicted in Figure}

B Abpugh rt is chrrantly the case that the Compressed fniage Infermation bess

standard fileformat, auch as IPEG, batthe other information conmpressed by codes such as

LAW or 0.723, do not have ¢standard file format, {n onler i contain the compressed date

and enotrel infyomation, the compressed Ale format must be defined, which is defined

heroin as IC(Untellipent Cornpression Farntat™), sti sn extension name af iah Tecthe

final step of Figure f, a compressed fils is formatied according te fhe HOF format,

itis Ipertant that it he possible to decompress a file that has been compressed

accarding ti the oamnprdasion method ofthe gresant invention described above. A prefered

embodiment of the decompression method is desonibed with relerence to Figare 2. Thefirst

step in Fimure 2 is the ICP fils selection, thal meuns a weer should select a file which must

have an icf extension. In acrordance with the present invention, the selected inf fle is then

gubjeated to the verification step iy whiel the contro! information ofthe fle &

utomatioally checked by a coumpater system to ascertain whether or notthe format ofthe

Sie de tralyin the IOP format. Albthe foll@wed actions are alse autoavationtly carried oul by

e Computer atom,

Ifthe file isnot a proper ICF file, then a termination, step is executed. During

exenution of this step, the user isnotiiied that the Hie is notinthe piperformat, and dhe

RIV-1009 / Page 7 of 16
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ifthe file ts determined to: be{a the CF farmat bytheveriflostion step, the system:
¥

yall then further determine whether or.act the Me is 4 compressed ehople file that contains
a

only one type of compregead data biforination, or the fileig a compréssed compound fils

that contains mors than ane ope of canipreserd data information,

met ter
ifthe ICP fileis « cempreseed simple Gls, the eystern will sutominticadyrecognize

the type afdata information af che. is, and descmincessiny the data informationusing

corresponding suitable decode.

Hf the ICFP Sleis a compressed compound fils, such as the IOF tle formied by

compressing an RTP or WYML fle, the system: vill automatically slecomiposes the HOPfils

into a plurality of cxanpressed data Information unis eachcontaining only asingle tyes of

compressed datz infonmation, and then decompressing cath such anit fast ay bathe above

S¥enh

my

if, bethe compression. sings, the eampound fle was compressed directly witha

lossless cody, inthis desarmprossion sens, the file will bedecompressed using the
x

aed inthetsar" gs%KEa8&
corresponding 9 fassiess decade, Por reason of simplicity, this step is not’!

The dial sation in Flenre 2 ds te forma decampressed {Heamd renonstruct Bs

otiginal file format,

iowbe apparent tone skilledinthe art that the method of the present payAVEndG
 

can bereadily adopted Iniy varidue spplicatinnsystems, such as modeni scttware and E-
~

eet

mail systema, do ininrove the speed of file transrilamon,

in accordance with thepresentvention, a newtype ofcompredsionand

decompression anlowarehaa been provided. “This safbwane povides & singleCrtOse artet

efficient way for sompuler file compression and decompression, with both an anprapriate

sciripression ratic and compression duality. Ths safiware has demonstrated that the
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method of dhe present invention ag described herein js advantageous over existing fils

comprossiun sicthiais,

erence i a prefersAlthough the resent invention has heedesoribed with re

embodiment, i will also be appreciated by those of ordinaryskill in the art that

modifications can be made to the farmof teinvention withuut degarting fromits spirit and

seape, whick is defined. bi the folkeving claims.
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WHATIS CLAIMEDIS:

he

=
cumprising die

am

3ee

cosmprising the

a)

ae
Method for aakunstically compressing a commiter file by a computer,eee

falowing steps:

operating to renouaivea formar oar the file by ant extension name of the fle
and lv ccatiatiction Wilh conteel infomation of che Aiepacd

compressing thedile in accordance with the formetofthe tile ne EnHows:

& ifthe format ofthe fileisnot recognized, compressingthe He with «

b. if the foomat ofthe fils is recognized andthe fle includes any

single type ofdats information, compressing data bvformation of the

file with a suitable lossy or lossless aode in accordance swith thetype

of dais information contained in the Te; and

be foermat of the Bile is reonenized and the Pheincludes a-puutality4 hy xe

odtypes ofdata information, first decompossing the file into 3

plurality ofdate information uniis cach containing onlya single type

af data information, then ocmipeeceing each unl with a suitable los

or lossless code in -accordanes with the aype ofthe data information

oontained ta fhe wall,

Method for automatically compressing 3 conputer Heby a computer,

following steps:

operating to reodeniee a Poemal of the Bile byan extensionnares of the Me

and in soentuaction with control information af he Tle; and
a

nompressing the file in acrordance with the format ofthefile as follows:
as

a. i the format ofthe file is recngsized and the file contains onlyaPets

single typeofdain miormation, comprsssing the duis ivlormation
v

«Qe
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cottained in the file with a suitable losay or lossless codeInate

ype of date information type, compressing the Ale directi

3. Method for autcmatically cumpressing a campoterfile bya Somputer,

numnpriving the follovingsteps:

a. operaiog to recognize & format of the computer file on thebag!s ofan

extendiea same ofthe Gls and cantral infoerhaiion of the Mle: and

b. conngressing the file in accordance. with che femat ofthe fic.

4. ‘Ps use of the method ofclaim 1 in computer sofiware, computer hardware,
4

of a cambingtion of sampater hardware and sofware,

&. The use ofthe method ofclaim 2. in oemputer software, computer hardware,

era combination of camouter hardware and soltwars,

a, The ase of the niethod of claim 3 in computer software, somputer hardware,

oF a combination afcampater hardware and aofivare,

4 The use of the methodofclaim } as @ separate compresaian tool,

8: The use of the method af tains 2 as a.sepanate compression tool.

e The use ofthe methodofclaim 3-a3 a separate coaparession tect,

RIV-1009 / Page 11 of 16
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1G. ‘The use of the methed of claim: 1 in any application system,

i. The use af the method efolaini 2 In any appleation systen.

The use of the methad of claim 3 in day applination system.

40-
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The United States Government has rights in this invention

pursuant to. Contract No. W-7405-ENG-48 between the United States

Department of Energy andthe University of California for the

operation of Lawrence Livermore National Laboratory.

 

Field oftheInvention

The present Invention relates to data compression and mere

particularly to methods and systems for representing a computer data

fle a¢ a sef of complex number-value pales.

Description of the Background Art

A so-called graphics interchange format (GIF) was developed

by a telephore-based Information source, CompuServe Incorporated.

GIF uses Lempel-Ziv and Welch (LZW) compression as ifs primary

source of image compression. The syntax of the GIF date stream

provides the information required for the preparation of LZW

decading, such as color maps. GIP compressionis lossless, with a

compression ratia from 2:1 to Gul being possible, depending on the type
of data being compressed.

LAWEncoding reduces the size of a data set in ore

dimension. The compression methad developed by Lempel-Ziv and

Weich, known as LEWcompression, seeks to take advantage of
repeated sequences of data values, even when the repetition exists nen-

contiguously. A unique cade replacesa repeated sequence in the

encoded data set, saving bytes each time that sequenceis repeated.
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Consider the following data stream aral its corresponding compressed

data stream.

original data set S227 S287 &le SSSbe

3 compressed dataset Caodel 12 Codel Code? Code] Codez

Given the compressed data set, a table or "codebook" which

assigns values to each codeis used to decode the data. In the example

above, such a codebook would assign “S 23 7" to the entry for Codel. If

18 the codebook is large, however, the overhead costs of storing if can

greatly reduce the efficiency of compression. LAW compression was

developed to aveid this storage requirement. Jt also has the pleasard

characteristics of relatively low memory requirements, due t0 its

sequential processing. and simplicity of algorithm, leading to

Is implementations which usea relatively small amount of computer
code.

in LZWcompression, an encoder and decoder build identical

endehooks as the data siream is processed sequentially. The encoder

outputs a pattern code only after it has found the pattern more than

20 once. The first time if procegses a sequence of data, it places that

sequence in its codebaok and outputs the sequence without any
encoding, During decoding, this sequence is output and an entry into
the codebook is made for this sequence. The entry is assigned a code in

the same manner that the encoder assigneda code, so that when this

a code is encountered later, the decoder will output the correct sequence

at values.

To further Ulustrate LAW cormpression, the following

algorithms for encoding and decoding are presented, together with
simulatian examples far each. Here, a colon is used to indicate

30 concatenation, For exanyple "abc": “di = “abed",
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initialize the codebook ~ ane entry for each possible individnal

 

 

3
ivalue
iprefix = emptystring

5 ‘repeat
dataValue = next data value in data stream

f prefix: dataValue is already in codebook
then prefix = prefix: daisValue

 
alse {

ig add prefix: dataValue to the codebook
output the prefix code fram the codebook
prefix = dataValue] :

until all the data values are processed |
output the cade fromthe codebookfor prefix |

1s nee . —

for the eroding algorithm, a string of data values is built

until the string is different fromany other previously coded string.
New data strings are always made af some previously knownstrings
(which has been entered into the cacdebook) plus one new data value.

20 When a new pattern ts found the newpattern is immediately added to
the codebook, the code for the prefix of the newdata string is output,
and the data string Is reinitialized to begin the scarch for a mew data

string. Each time a code is output, a newentry is made in the
godebook.,

RIV-1012 / Page 5 of 33

IPR2018-01413

Sony EX1002 Page 595



IPR2018-01413 
Sony EX1002 Page 596

ast

eh at

20

WO FTG21

 
| nidalize the covlebook as follaws:

| Sede_.DataValue.tiDataValuea La

' b wb
2 zc sic

| prefix = ernipty string

| input prefix: new codebook entries

daiaValue_dataValuecodedata.string.   

a 1a foode O already entered]
b 9 ae 3 as g

a: Lia 4 ba i
b Gib lcode 3 already entered]
b Sib § abb 3
b bik & be }

b Tb loode 4 already entered]
c Gre 2 bbe &

output last prefix value:

cutout

POTARSSASSAY

lassuming that original data can be one of three different values - a, by or
ic. Consider the sample data stream “ababbbb ec”.

|
|
t

;

pewprefix

g ;

i

P|
:
é i
2

2
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idecadinghewmennietriteotWeeeeWW as: ry
initialize the codebook « one entry for each possible individual
value

‘cade = the firat code value in the compressed data stream
cutput the data atring that corresponds to code in the codebook
repeat

aidCnde = code

rode = next code value from compressed data stream
if code alreadyexists in the codebook

then {

output the data string corresponding to code
prefix = oldCode
suffix = first value from output data string|

3)

10

prefix = aldCade
sulfix = first value from the prefix data string
outpur prefix : suffix)

add prefix : suffix to the codebiok
jauntd all code values ane pravessed

OTnnnaseennanabdobarcrnnceeerenentereneredtfieehieciperaEP:
foeaeAnya

Ror the U-statement, when the input code fs already in the

codebook, if is a straight fomward process to cutpaut the etding
corresponding to that code, When a cade is encountered which is not

yet in the codebook, the immediately preceding data values must form

25 the newdata string. The new data string being formed is immediately

preceded byitself Since the preceding sullix starts the current prefix,
the new code’s data string must begin and end with the same data

value. And since the pattern is repeated, the prefix of the new data

string must be the string corresponding to the cade previously input to
a0 the decoder. Therefore, the value of the undefined cade is oldCode

corcatenated with the first value of OldCode.

RIV-1012 / Page 7 of 33

IPR2018-01413

Sony EX1002 Page 597



IPR2018-01413 
Sony EX1002 Page 598

o

EE

WH PML POTSPane?

ahs

wading

The encoder produced the data stream “U13162". Thus now becomes our
input for the decoder.

 

initialize the codebook.as follaws:
Spe DateValuePrefin DateVahieG a “La |rf b wtb
: 2 gq ee

cade = 0
‘output a (data value of cade 0}

 
 

input in prefix: |
s1dCode. Code_codehookprefix_sufis_outputsade_string subfix,

8 t yes a i a al thi |i 63 yes 4 q a en ce
i 3 i yes 3 4 by 3 abb

q & na 3 1 bb & bb La

& 2 yes 8 2 ¢ 7 bbe 62

The string produced by the decucler, "ababbbte”, is the original

string which was input into the encoder.

The effectiveness of LAWcompression is data pene
Simple Nne drawings that are stored inraster format can amprassed
as much as 16or more. Raster scanned photographs are“oxpected Ee
achieve compression ratios fram 2:1 to 21.

The Joint Photographic Experts Group GPG) has issued a

suite of standards, with twenty nine distinct coding processes in all.

The so-called JPEG compression standard wasintendedto satisfy 4

broad rangeof applications. Its seeks high compression ratios and high

image fidelity. Applications can select frama broad range of

compression satios, trading off image quality for higher compression to

meet the specific needs of an application. No restrictions are made on

the image contents, eg., complexity or range of colors, or characteristics,
such as resolution. A manageable cempiutational complesity allsws for

reasonable software implementations and fast hardware
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gach as resolution. A manageable computational complexity allows for

reasonable software implementations and fast hardware

implementations. A loasiess encoding mode provides for exact image

reproduction. A sequential encoding mode provides for image
Ost reproduction using multiple passes through the date, where the image

is Initially blurry and each pass through the data adds further clarity to

the image. And a hierarchical encoding mode is provided for image
reproduction using & sequence of frames, each at different resplutions,

Other prior art data compression methods exist and some are

0 in wide use. However, all leave the user wanting higher levels of

compression with lower losses occuring In such compression. No

conventional compression method has thus far proven totally

satisfactory, even in particular apphcations.

SUMMARY (2F L¥EI oe  

An abject of the present invention is fo provide a methad for

i Starting with a data file to compress and findingtheroots of the

polynomial, assuming such a polyriomial exists, that will generate the
same data fle ina reconstruction either exactly or within some
threshold of errar.

Briefly, a method embodiment of the present invention

20 compresses data for storage or transmission. Por a data file of pixel

values organized as an nengrid of pixels, the data Ale of pixel values,
or any computer data file, may be compressed by the method of the

present invention, Letting Gbe an nen grid superimposed on the

complex plane, and F, an m degree polynomial. Letting A be a function
PeBt of the first derivative of P, anc letting B be a functionof the second

derivative of T. And further letting Ci) be a map to a unique colorfor
ach root of P, where Is ism. A and Bare then iteratively solved for
gach gin G The solution wtimately converges within some epsilon of

one of the roots of P| When 2 converges to root i, Ci) is assigned fo.2,

P, A and B can be delined for any m mumbers in the complex plane and
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color function C to generate a data Ale of pixel values encoded by m

complex numbers.

An advantage of the present invention is that a method for

compressing data is provided.

Another advantage of the present invention is thaia method

of campresaing data with few losses and high compression ratios is

provided.

Fig. lis a flowchart of an equational date file compression

 

metheal embodiment of the present Invention for data compression;

Big. 2 shows a more detailed Howchart of the method of Fig.

Fig. 3 is a Sowehart for a generic search method useful in the

method of Pig. 2; and

Fig. 4is a flowchart of a generating method useful in the

reethad of Figs. 2 and3.

Figs. 1 {lustrates an equational data compression (EDC)

 

method embodiment of the present invention for compressing and

decompressing data, and is referred to herein by the general reference
mumeral 16. The EDC method 1D comprises a compression step 12, a

transmission step 14, and a decompression step 16. The campression

step 1% takes the data file F and returns adata file F’. The file F is a Me
af values whose type depends onthe data medium. For example, H the
file F is a text le, then the values might be octal murnbers such that PUD

encodes the bth character of the text. Ifthe file Fis a data file file, then

the values might be eight-bit binary numbers such that FG) encodes the

color of the i-th pixel of the data file. The compression step 12 reduces
the size of the data file to minimize the amount of data that needs to be

transmitted or stored by the transmission step 14.
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The transmission step ld either transmits or stores the data

file F. The transmission or storage of data is assumed here to be

without error, Any of a number of conventional methods may be used

to detect and/or correct errors due to faulty transmission or storage.

The decompression step 16 inputs the data file F and outputs
the data file F’..uses an inverse method to that used by the

compression step 12 to uncompress the data. Where file F° equals file

F, then the compression method waslossless. Otherwise, the

compression resulted in data loss. The extent to which the

compression method is lossy depends on the methods used steps 12
and 16.

Pig, 2 illustrates the BIXC methad 10 in greater detail, A

simplifystep 20, a search step 22, and a compress step 24are equivalent

to the carnpression step 12 of Fig. 1. A transmission step 26 is

equivalent to the transmission step 14 of Fig. 1. A penerating step 28, a

decompression step 30, and a correction step 32 are equivalent to the

decompression step 16 in Fig. 1. The simplify step 20 takes thedata file

F andreturns a simplified data fe F. This step may or may not be

empty. The form of the simplification is data dependent and the

degree of simplification depends on the amount of loss information

tolerable by the sender aril receiver. For example, this step might
reduce the number af colors in a data fle file from a maximumof256

to twenty six by dividing each value In the file F by 10. The search step

22 takes the data fle Pand returns two outputs, C and Eo Output Cisa

set of fuples {s, v], such that 2 is complex number, and v is a value in

P. The search step 22 uses a search heuristic to And C such that G(C. 0

«= P'(i), Sinee it is unlikely that the search heuristic will return a set af

numbers that regenerates P without loss, the step returns an error file

E. The tuple , yl isin E ifand only HG) i)*FO)and PGj=y. A

ranventional genetic algorithm is used to nd C, however, practically

any search algorithm can be used. The compressionstep 24 compresses
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the file KE. eg. using any conventional lossless compression algarithm.

its output is the data file EB’. The transraission step 26 either

electronically transmits or stares C and BE’, e.g., across the Internet or

info a bard disk file. Such transmission or storage of the data is

assumed here to be withont errar, The generating atep 28 implements

the generation of an algorithm G, described in connection with Fig. 4.

The generating step 28 inpuis a set of complex numbers C and returns

the data fle FP’. The decompression step 30 uncompresses the data Hie

Bi to regenerate a data file E without loss. The correction step 32 inputs

files Fand E, and returns 4 data le PF. Por eachtuple {i y) in B, the

box. sets the value af FP’) to y.

The search step 22 of Fig. 2 searches the compley plane fora

set of tuples iz, v} such that a gerierate method can return a fle PF" as

close aa possible to FP’. Any discrepancy between P" and F' is returned

in E. The particular search algorithmusedis notimportant. A genetic

algorithm whose gross structure is shown InPig. 3 has been used

successfully, The particular mating, mutation, andreplacement

method used ia beyorel the scope of this description. Passible choices of
methods are well docurnentect in the INerature.

Fig. 3 ustrates a generic search method 40. A step 42

generates a population of possible solutions, ¢.g., generates hwo or

more possible values for C. Each value is referred fo as an individual

of the population. A step 44 mates the individuals of the population

arul thus generates a set of newindividuals. As in mature, the method

tends to preserve the best characteristics of the population and to

eliminate the worse characteristics, Over the generations, the

population includes iter and fitter individuals, e.g., better and better

solutions ta the search problem. Typleally, the methods implemented

by steps 50 and $2 of Ng. 3 are used to evaluate the Riness of

individuals. A step 46 mutates selected individuals. Mutations or

random changes to the data are necessary tu prevent the methad from
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becoming stuck at a local maximum. A step 48 replaces individuals

fromthe previous generation with those born and mutated by steps 44
and 45, respectively. An output of step 48 is the next pepulation of

individuals. Astep SQ generates a data file for each individual in P.

The set of data files is G. The step 56 is equivalent to step29 of Fig. 2. A4M

step 32 calculates the error between F' and each data file generated by

step 50. A typical error function is the sum af difi(i), where diffs)is 1 if

the two files have different values at position i, else 0. Step 59 renemns

the smallest error value computed (e), the individual that generated
1 the smallest error value (C}, and a file of the differences between that

individual and F (8). A step 54 campares the error value with same

theeshald value. If the comparison is true, then the search terminates

and C and E are returned; else, the new population and contral are

passed bach to atep 44.

15 The generation step 28 of Fig. 2 generates the file F of n

values, 1S isn, fromC. Letting P be a m-th degree complex

polynomial whose roots 1, 1 $j Sm, a compler numbers in C, and

intting Tbe a function that transforms integers to complex numbers,
then for each integer i, 1 $45 n, step 28 executes the data flow shown int

BO bees Pig. 4. The inputs to the generating step 28 of Fig. 2 are assumed to be

available to all the steps in Fig. d andsa, do not explicitly show their

Fig. 4 llustrates a generating method 60. A step 62applies a
transform function T to and returns 2. The appropriate transform

heiF function to use depends on the type of the data file. Por example, jf the
data file is a 2-D data file of aize n by n, then TU) might return the

complex number {G div nj/n, @ mod nj/n} A step 64 computes PGd. If

the computed value is less than some small value, then the step
returns yes. Otherwise, the step dd returns no. If the step 64 returns

30 no, then control is passed to a step 66 that computes thedisplayed
expressionreturning two complex values, at and a. A step AS nagses© }
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the value with the smallest absolute value to a step 70 that decrements

z by this value. The decremented value and control back are passed

back to the step 64. If thestep 64returns yes, then control is passed to a

step 72 that searches C, and returns the value associated with the

5 complex number in C closest to 2. The iterative computation of Fig. 4

terminates when z is within epsilon of some root of P.

An equational data compression (EDC) methodofthe present

invention reverses the creation data Ales that used an iterative root

finding method. Qata Hies can be created using this method, and

19 equations which closely approximates a.given data ile can also be
found.

An iterative root Hinding method, developed by one of the

present Inventors, Thomas Eraay, starts with a complex function, P,
with m complex roots and an arbitrary Initial guess z, In the complex

15 plane, the iterative root finding method converges unexpectedly fast to

ane of the funetion’s roote, usually in fwo to four iterations. The

method has converged over ten milliontimes fo within 10° of a root
vahue.

The iterative root finding method, e.g, Hlustrated in Pig. 4,

20 can be described mathematically, as follaws:

Let Piz) be a known polynomial with unknown roote ry. 0. fm: Then,

oy

Paps Ute “rh
bel

Foe ze try, o« tm, fake the natural lng of both sides to get,

mm Te

28 in Pig} s in if) feo r is S Infa-ry).
tet 1]
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Taking the derivative of both sides,

m ER

ds

&

da it
a

and since,

 

& then,

mB

Piz}

d doe er Gd
~~ iPg} = oe3SInfgoe rp 3 = Inf g =ia fa-njpe f = tat

gait £3 ‘

PUESNGS?

mH

rj) « ¥ I
ip fzer)

feq. 1}

Now faking the derivative of e(z) with respect to 2, provides,

APdts
dz Pind & Alfanofer}

arid sirue,

nee

then,

m

pe (PLGUE = PoP od ihi <
Pr fg}

 

peeeeenreheNeereecgt
weqa

fej f2 - 8}

 

¢ 

Pe eg)

%&
Pee tod ae
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Given a complex number x, the values of g(z) and h{z) can be

calculated. Let r, represent same root of Pix), and define the value a

such that,

Qeerkp.

The equations (1) and (2) can be rewritten,§

foe 1
fgja~a- *¥ and (eq. lajBa o* 2ae) eats)

peg

‘ = :
hig: ER ome sp ener : fea: Za.ae oy feo ry wa

ie]

There exists a compler number b such that,

3 .

s i m~iSE

ied {Rom Fe h
#y

 

to giving

m-~! —
; . feq. 1b}
 

“ i msl
SE omens oe feq. 4}
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Form > 2, discarding x, introduces error, but gives,

hig} = ma +a feq. 2h)

There are two equations (1b) and (2tr) in two unknowns (a and hb). It can
be shown that,

. m
at a we fay. 3)

gfe) F aif~ imbhis) ~ ¢7 ex)

Whichis equivalent to the step 66. To aid in convergence, a is assigned
the value of smaller magnitude,

a” if fae < lav
fag. &}a” atherwise 4

Whichis equivalent io the step 68. By equation (8}..0j = 2~ a is a root of

the equation. However, having discarded ¢ this equality no longer
holds. 2~ a now only approximatesrj.

Given an initial guess 2, P(Z) is calealatedl. Ifthe absolute

value is greater than ¢, a is calculated letting z = 2 a, eg., step 7h

Repeating this process, as in the step 64, until the absolute value of P{z)

is less than €, 6 root of the polynomial is converged within «.

The iterative root finding method is used to generate data
files. A file of size n, 0S inn —-1 is created, using the iterative root

finding method, Let P(2} be a polynomial withroots ry... rm and let

¥i.. 0m be a set afm values. Start by defining a transformation

function fromintegers to pointe in the complex plane. Letting n « W*
H, then Td), OS isn 1, returns the complex number,
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Which is equivalent to the step 62.

Using z as aninitial guess, the Herative method is usecl to

calculate a root of P{z). As in the step 72, if the i-th root is returned,

then the value vj is assigned to the ith datum in the file. The

resulting fle of values is referred to as a root generated data file (RGD)

amd the procedure is called a generation process. For example, to create

a data fle data Ale of 40,006 pixels. Let W = 200, H = 200, ry = 04+ 0.01,

v=blue, r2 = 0,75 + 0.751, ve = green, r4.= 0.8 - 0.18, v9 © gray, rg = 15 +

G50, and vq = purple. Then, the RGDF created corresponds to a

particular data Sle. Such Mle is uniquely encoded by the four root~

value pairs used to create it,

The generation process can be reverse engineered, Since EDC

is given a data Mle F of size n, 0 <i an 1, with m unique values, the

m complex numbers can be found such thet the RGDF returned by the
generation process is equivalent ta F. Although reversing the
mathematical formulations might appear impossible, an attractive

solution method is the use of general purpose search methods. The

problem can be viewed as a search for m paints in the complex plare,
where the optimality of a setof'm points is defirudby a fitness
function, The current embodiments use a gerwtic algorithm te search

for the mpoints, &g., ag in Fig. 3.

Genetic algorithms are search algorithms that depend on an
imitation of nature and use the mechanics of natural selection and

natural genetics. The object is to improve a set of inital solutions,
referred to as a “population” of individuals, using “recombination”
and “mutation” of their “genetic material”. The method cambines

survival of the fittest among solutions with a structured and

randomized information exchange.
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Rach “generation” creates new solutions that replace old and

ineflective solutions in the population. A solution's probability af

recombination is directly proportional to its fitness. Only the mast
effective solutions survive. The selection of salutions for

recombination and mutation, as well as the replacement of sclutions

in the population are driven by genetic operators controlled by

probability,

Genetic algorithms can work with several aclutians at the

same time, impraving the solutions in each generation, while

simultaneously exploring new sobutions in the search space. Genetic

algorithms are also easily adapted to a variety of problems requiring

adjustments to arly the representation of solutions and the fitness

function. Because the objective function used ta measure fitness is the

only information used to guide. the search, no auxillary or derivative

information is required.

Asimple genetic algorithm (SGA) is desevibed with the aid of

thepsendo code of Table 1 A solution consists of one, or occasionally

more, bitencocledstrings, or chromosomes. Each bit’s position is its

locus and the value of the bits as ite allele (0 or 1 for binary strings), For

simplicity, unless otherwise stated, we assume a single chromosome per
individual and binary alleles.

TABLE I

sandomlycreate andevaluate an initial population af size n
for gen = 1 to MAXGEN

create a mating paal selecting individuals from the  

population using fitness proportionate selection|

i form n/2 pairs from the mating poal and perform i

crossover and nputatior

replace current generation with offsprings |
evaluate the fitness of the new population

lend for :
Xiennnrnnanmnnnanetesatetane paceman anand
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The first generation af a genetic algorithm consists of

ireividuals whose chromosomes are randomly constructed, e.g., step

42. Assuming that genes may be ane of two values, either O or 1, and

letting Fy be the probability that a given gene will have the value 1

Bach gene of each chramosome in the initial populstion can be

assigned a value 1,with probability Py, or a value of 0, with probability

Pos l= Py.

Ones the procedure has defined all genes of a chromosame, it

then applies the Hiness function to determine te chromeosome's

fitness value, Once the procedure has created an initial population and
determined the fitrwss of each indnidual, i then creates the next

generation,

For successive generations, several mate selection, mating.

and replacement ate used, The process is continued for an indicated

number of generations, or until some other terminating condition is
encountered.

As the step 44 iustrates, mate selection selecta n individuals

to parent offspring in the next generation. The selected individuals

create a mating pool. Such individuals are chosen according to their

fitness values. Cin average. those with higher Atnegss values are

selected more often than those with lower fitness values. More exactly,

the probability that the algorithm selects individual Tj with fitness Fj is,

oF;
ei”

P, os

Such method, known as finesse proportionate reproduction

(FPR) selection, is an artificial version of natural selection, a

Darwinian “survival of the fittest” among tredividuals.
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Table Il represents a sample population of four individuals,

their fitness values and selection probabilities, and the results of mate

selection. In this example, the string is a binary number and the fitness

function is $(t)= 3,

3 TABLE I

TINDIVIDVAL FITNESS SEL. PROB
3
q}

| Mtating Pool 
 

i ii Ri Pi

oy 1002 361.2~*SSCBTO. 11004

2 oGL10 36 0.001 | 101
3 1100 144 Q.123 1100 2
/ 4 31001 623 D536 | wou
Total 66.00 :
  
 

Once the mate selection is complete, the members of the

mating pool are randomly divided into pairs for mating. Their

chromosomes are manipulated by crassover and mutation with

i probability Py and Pm, respectively.

During the crossover operation, a crossover site, a position

between the individuals’ genes, is selected at random. The alleles to

the right of the crossoversite are then swapped between the pair, as in
Table HL
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TABLE HI

ehldt |

ohits | 
£ ~.

STURSOVEL SHS

Ag in step 46, when Fy < 1.6, some pairs may not undergs the

crossover operation, but all pairs are subject to mutation. The

e mutation operation considers each allele in every Individual, and

changes its value with probability Py, When an allele is mutated, Hs

value changes from (to Lor lite 0. This operation allows the

algorithm to recover genetic material which has been lost and te

intradiuce new genetic material,

18 Table TV ilhistrates a Aull reproduction phase for Px = (L66?

arid Pry = 0.038.

TABLE IV

Maing Afige Afler Reow
Hines | nEigiin serermion fitness

21200 1Ha0 11100

OL O08 O100L Oot

10011 358 ~ OO io wy
1iGot 628 HOo oer | tion AX

ay
 

The step 45 inchides a steady state genetic algorithm (55GA)
Fe that is a variant of the SGA. In the SSGA, only asubset of individuals

in. a population, ¢.g., a "generation gap", are replaced in every
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generation. The size of the generation gap, G, is usually expressed as a

fraction of the overall population size. Thus, if nis the population

size, the number of individual to be replaced each generation is 6 * on.

A commonly chosen value for G is 2/n. Only ane pair is chosen to

mate, and their afispring replace twe individuals in the population.

When G = 1.0, the algorithm replaces all individuals, as is equivalent

to the SGA. With < 1.0, a replacement rule is pwed to decide which

individuals should perish to make room fer the newoffspring. Sach
irclividuals could be those with the lowest fitnesses. In inverse

ranking, the indivictuals are ranked according to their fitmesses: Each

individual is considered, starting with the least fit, and individuals are

eliminated with probability greater than L/n until only two individuals
remain.

SGA thus uriitates nature muore accurately than the SGA,

but has several drawbacks. Because low fitresss individuals are quicklyx

dismissed, the fitter individuals tend to dominate faster, leadingtoa

greater possibility premature convergence. Also, the SSGA is not easily
parallelizable, depending onthe size of G. ff Ge2/n, there is no

parallelism.

A variation of the SGAwith Hnear fiiness scaling has been

used with success m embodiments of the present invention. The

deviation from ordinary SGA involves the encoding af the problem

and the manipulation of roots. Various methods have been attempted,

a.pg., tthe inital population generation and root mutation.

The data fle to compress is defined Nere as the target file.

The target le is compressed and encoded with method embodiments

of the present invention.

For encoding. an individual is comprised of a chromosome

with N binaryalleles, and N complex numbers and values, ane fer

each locus in the chromosome. Table V represents an individual in

this encoding.
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A complex number is active if its corresporuing allele in the

  
 

 

 

5 chromosome is one. The roots af the polynomial associated with the

individual are the active complex rumnbers, Thus, the degree of thos

polynomial is exactly the number of ones in the chromosome.

Table Vi represents a polynomis! associated with a sarnple
individual.

16 TABLE VI

: 8 5.043.231 blue

grey

purple

green

Pid = [2-08.3-L6D) i2- 24s HEAD) fe- 000-1

For the initial population, the value of each allele in éach
18 chromosomes in the initial population is randomly chosen 0 or 1, with
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equal probability. The complex numbers corresponding to each locus

ire chosen by creating a vector of random angle and random length

(leas than some value, 1}, transforming it te the form x+tiy, and adding

it to C, a complex number in the middie of the frame is the complex
os plane into which pixel locations are translated. Each locus of each

chromosome in the population is assigned Hts own rancomly genwrated

root. Values are assigned randomly with equal probability,

For successive generations, mate selection, crossover, and

mutation are conventional, except for » few points, No replacement

12 policyis needed since ag we use the SGA model, The triplet of allele,

root, and color always stay together. Thus, when a crossover occurs,

the rocis and colors corresponding to each moved allele are also

moved. The changing of the value of a root is alse different. Like

mutation of alleles, each root is considersd for adjustment every

is generation. Adjustment occurs with small probability. When a root is

adjusted, itis moved a random distance, 2.g., less than some variable

length, In the direction of a random angle.

The fitness measurement depends on how many values in

the getigrated. fle match the corresponding value in the target Ale. The

au maximum fitness ian. The fittest He, eg. fle C in Fig. 2, to emerge

from the genetic algorithm, referred to as the generated Ale, is mast

bkely not equivalent to the target file. A greedy algorithm is applied to

improvethe solution and record the error entries in an error file, eg.,
Sle EB in Fig. 2.

>tt For data Ale Improvement, once the pesetic algorithm

converges, the generated Mle is improved using 8 greedy algorithm,

that systematically adjusts each active root in the following way. An

imaginary circle is placed aroundthe reat with a random radius.

finesses are sampled around the circle to determine the angle we
30 should move the root to maximize Hiness. A line is then drawn at tds

angle, and Rinesses sampled in order to determine the best distance to
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move the roatin this directian. The process is typically repeated until

further atlerpts result in little or no improvement in fitness.

Although particular embodiments of the present invention

have been described and illustrated, such is not intended to Nimat the

invention. Modifications and changes will ne doubt become apparent

to those skilled in the art, andit is intended that the invention only be

limited by the scope of the appended claims.
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i. A method for compressing and uncampressing data for

storage or transmission, wherein a data file is stored asa file of size N,

and letting T be a function that maps integers to paints in the complex
plane P, which is an in degree polynomial, and Jetting A be a function
of the Hirst derivative of P, and B be a function of the second derivative

of P, and further letting C(} be a map to a unique value for each root of

P, where 1S i < m, then A and B are then iteratively solved for each z=

TQ, 1 S78 N, and a solution ultimately converges within some

epsilon of one of the roots of P, for when 2 converges to root }, Ci) is
assigned to z, and P, A and & can be defined for any mnumbers in the

complexplane ane color function C to generate a data file of pixel

values encoded by m complex numbers.

2. The method of claim 1, wherein given a data fle of size N,

the mcomplex numbers and value function C are found that encode

said data fle using an optimization method including conventional

genetic algorithms, wherein for a giver target data file to compress, a

main process is repeated until a solution sufficiently clase to the target
is found or some arbitrary maximum number of generations is

eateeded, whereinsaid main process comprises producing a data file

for each member of the generation, then evaluating each member's

fitness against the target, then scaling the fitness values, thencreating
N/2 couples of polynomials, where each couple is comprised of two

polynomials randomly selected from the current generation, and

where the probability of a member being assigned to a couple is in
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direct proportionto its scaled fliness value, and then, mating each

couple to generate two children, allowing for characteristics of each

i5 parent to contribute to each child or crossover and allowing for
mutation,

3. A method far compressing data lor storage or transmission,

wherein given a complex polynomial and a value assigned to each

raot, a root generated data file (RGDF) is created, one entry af a time,

and each entry is mapped to a point ina complex plane, then an

& erative root finding technique is used to map the coordinates ofthe

point to the coordinates of one of the roots of the polynomial, then the
value associated with that root ia assigned to the entry. whereafter an

equational data compression (EDC) method is used to reverse such

steps, wherein givena target data file, the HDC method uses-# search
WwW algorithm to calculate a set of m complex numbers and a value map

that will generate the target data file, wherein data fles are transmitted

or stared by tranamitting the m complex numbers, their associated

values, and an error fle,
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Mail Stop ISSUE FEEunlessadvisedto the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenancefees. 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 FEECommissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTONS: ‘This form should be used for transmitting the ISSUE KEE and PUBLICATION FEE(if required). Blocks 1 through 5 should be completed whereppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
Adicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"formaintenance feenotifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
26111 7590 04/26/2016 I hereby certify that this Kee(s) ‘lransmittal is being deposited with the United

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. States Fostal Service with sufficient Postage for first class mailin an gnveloper addressed to the Mail Stop ISSUE FEE address above, or being facsimile
1100 NEW YORK AVENUE, N.W. transmitted to the USPTO (571) 273-2885, on the date indicated below.
WASTIINGTON,DC 20005 (epositor's name)

(Signature)

(Date) 
 APPLICATION NO. FILING DATE FIRS’) NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.

14/876.276 10/06/2015 James J. FALLON 3421.005000C 3403

TITLE OF INVENTION: Video Data Compression Systems
 
    APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSLE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTTE:D $960 07/26/2016

EXAMINER ART UNIT CLASS-SUBCLASS

BOCURE, TESFALDET 2634 375-240100

1. Change of correspondence addressor indication of "Fee Address" (37 2. For printing on the patent front page,list
CFR 1.363).

LY changeof correspondenceaddress (or Change of CorrespondenceAddress foorm PTO/SB/122) attached.
L] "Fee Address"indication (or "Fee Address" Indication form
PTO/SB/47, Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA 'TO BE PRINTED ON THE PATENT(printor type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the documenthas beenfiled for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAMEOF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

(1) The namesof up to 3 registered patent attorneys
or agents OR,alternatively,

(2) The nameofa single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patentattorneys or agents. If no nameis 3
listed, no namewill be printed.

  
 

Please check the appropriate assignee categoryor categories (will not be printed on the patent) : (CV individual LY Corporation or other private group entity (J Government

 
Aa. ‘The following fee(s) are submitted: 4b. Paymentof Kee(s): (Pleasefirst reapply any previously paid issue fee shown above)

LB issue Fee LIA check is enclosed.

LY Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.
LY Advance Order - # of Copies [_] The directoris herebyauthorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

LJ Applicant certifying micro entity status. See 37 CFR 1.29 NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be acceptedatthe risk of application abandonment.

 

LJ Applicantasserting small entity status. See 37 CFR 1.27 NOTE:If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

  
LJ Applicant changing to regular undiscounted fee status. NOTE:Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE:This form mustbe signed in accordance with 37 CER 1.31 and 1.33. See 37 CFR 14 for signature requirements and certifications.

  

  
Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEYDOCKET NO. CONFIRMATION NO.

 
 

14/876,276 10/06/2015 James J. FALLON 3421.005000C 3403

26111 7590 04/26/2016

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. BOCURE, TESFALDET
1100 NEW YORK AVENUE,N.W.
WASHINGTON, DC 20005

2634

DATE MAILED: 04/26/2016

Determination of Patent Term Adjustment under35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)G) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination 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.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

‘The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMBapproves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The informationis required to obtain
or retain a benefit by the public whichis to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CI'R 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, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS ‘TO THIS ADDRESS. SEND 10: Commissioner for Patents, P.O. Box

1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respondto a collection of information unless it displays a valid OMB control number.

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 is to process and/or examine your submission
related to a patent application or patent. If 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 mayresult in termination of
proceedings or abandonmentofthe application or expiration of the patent.

The information provided by you in this form will be subjectto 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 disclosure of these records is required
by the Freedom of Information Act.

2. Arecord from this system of records may bedisclosed, 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 perform 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 ‘lreaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuantto 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 aspart of that agency's
responsibility to recommend improvements in records managementpractices 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 fromthis 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 wasfiled 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 USPTO becomesaware ofa violation or potential violation of law or regulation.
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 Application No. Applicant(s)
 14/876,276 FALLON ETAL.

Notice of Allowability examine BOCURE oe ste Inventorto File)
No
 

-- The MAILING DATEof 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 PATENTRIGHTS.This application is subject to withdrawal from issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. &] This communication is responsive to 04/12/2016.

L] A declaration(s)/affidavit(s) under 37 GFR 1.130(b) was/werefiled on .

2. (J An election was made bythe applicant in responsetoarestriction requirementset forth during the interview on : the restriction
requirement and election have been incorporatedinto this action.

3. J The allowed claim(s) is/are 1-30. As a result of the allowed claim(s), you may beeligible to benefit from the Patent Prosecution
Highwayprogram at a participating intellectual property office for the corresponding application. For more information, please see
http /Awww. uspto.gov/paients/init events/ogh/index.ise or send an inquiry to PPHfegdbacké i    

4. 1] Acknowledgment is madeofa claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) All =b)(1Some ‘*c) [J None ofthe:

1. LJ Certified copies of the priority documents have been received.

2. C1 Certified copies of the priority documents have been received in Application No.

3. C1 Copies of the certified copies of the priority documents have been receivedin 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 tofile a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIODIS NOT EXTENDABLE.

5. LJ CORRECTED DRAWINGS( as “replacement sheets”) must be submitted.

CO including changes required by the attached Examiner's Amendment / Commentor 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 drawingsin the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as suchin the header according to 37 CFR 1.121(d).

6. [J DEPOSIT OFand/or INFORMATION aboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s commentregarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 

Attachmeni(s)
1. [1] Notice of References Cited (PTO-892) 5. KX] Examiner's Amendment/Comment

2. KJ Information Disclosure Statements (PTO/SB/08), 6. J Examiner's Statement of Reasonsfor Allowance
Paper No./Mail Date 2/1/16, 2/24/16 & 4/2/16

3. OJ Examiner's Comment Regarding Requirementfor Deposit 7.0 Other .
of Biological Material

4, (] Interview Summary (PTO-413),
Paper No./Mail Date .

/TESFALDET BOCURE/

Primary Examiner, Art Unit 2634  
 U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20160418
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Application/Control Number: 14/876,276 Page 2
Art Unit: 2634

DETAILED ACTION

1. The present application is being examined underthe pre-AlAfirst to invent

provisions.

2. This office action (Notice of Allowance) is in response to the amendment and

remarksfiled on 04/12/2016. The pending claims 1-30 are now allowed.

Information Disclosure Statement

3. The information disclosure statements (IDSs) submitted on 02/01/2016,

02/24/2016 and 04/12/2016 are in compliance with the provisions of 37 CFR 1.97.

Accordingly, the information disclosure statementis being considered by the examiner.

Attached with this correspondencearetheinitialed copies of the IDSs.

Response to Amendment

4. In response to the amendment and remarksfiled on 04/12/2016, the following

actions have been taken:

e The objection to the specification to update the status of the parent application

indicated in the office action mailed on 01/28/2016 was neither addressed nor

amended. However, the above minor informality has been corrected by the

Examiner's amendment as shown below.

e The abstract of the disclosure is withdrawn because of the preliminary

amendment, which was overlooked by the Examiner and asindicated in the

interview summary of 3/15/2016 and 03/21/2016. Further to the abstract of the

IPR2018-01413
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Application/Control Number: 14/876,276 Page 3
Art Unit: 2634

disclosure in the amendmentof 04/12/2016 has been considered by the

Examiner.

e The objection to claims 1-30 indicated in the office action mailed on 01/28/2016

has been withdrawn.

e The rejection to claims 1-30 under 112 second paragraphindicated in the office

action mailed on 01/28/2016 has been withdrawn.

EXAMINER’S AMENDMENT

5. An examiner’s amendmentto the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment maybefiled as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the paymentof the issuefee.

The application has been amendedasfollows:

In the Specification:

In J [0001], line 3, after “December 19, 2014,” ---now abandoned,---has been

added.

Remarks:

6. The above Examiner's Amendment was madeto update the status of the parent

application S/N 14/577,286.

IPR2018-01413
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Application/Control Number: 14/876,276 Page 4
Art Unit: 2634

Conclusion

7. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to TESFALDET BOCURE whosetelephone numberis

(571)272-3015. The examiner can normally be reached on 8:30am-to-5:00pm.

lf attempts to reach the examinerby telephone are unsuccessful, the examiner’s

supervisor, Daniel C. Washburn can be reached on 571-272-5551. The fax phone

numberfor the organization wherethis 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 Private PAIR or Public PAIR. Status

information for unpublished applications is available through Private PAIR only. For

more information about the PAIR system, see http://pair-direct.uspto.gov. Should you

have questions on accessto 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.

/TESFALDET BOCURE/

Primary Examiner, Art Unit 2634

/T. B./

Primary Examiner, Art Unit 2634

IPR2018-01413
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Application/Control No. Applicant(s)/Patent Under Reexamination

  Issue Classification|, 4575076 FALLON ETAL.

TESFALDET BOCURE 2634

cpc

HO4N E F 2014-11-04
HO4N 2014-11-01

HO4N 2014-11-01

HO3M 2013-01-01

HO3M 2013-01-01

HO3M 2013-01-01    
Version

 
Total Claims Allowed:

30
(Assistant Examiner)
/TESFALDET BOGURE/

Primary Examiner. Art Unit 2634 04/18/2016 ©.G. Print Claim(s) ©.G. Print Figure

(Primary Examiner) (Date) 1 1

 
U.S. Patent and Trademark Office Part of Paper No. 20160418
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification| , 4.76076 na

TESFALDET BOCURE 2634

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED

[veneer|

 

 
Te] |||

CROSS REFERENOE(S Seeee
eeeeeCLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
 

 

 

 

  
Total Claims Allowed:

30
(Assistant Examiner)
/TESFALDET BOGURE/

Primary Examiner. Art Unit 2634 04/18/2016 ©.G. Print Claim(s) ©.G. Print Figure

(Primary Examiner) (Date) 1 1
 
U.S. Patent and Trademark Office Part of Paper No. 20160418
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Application/Control No.

Issue Classification|54575076

Ki Claims renumbered in the sameorder as presented byapplicant oO

Examiner

 TESFALDET BOCURE

Applicant(s)/Patent Under Reexamination

FALLON ET AL.

Art Unit

2634

O T.D. Oo R.1.47

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 17 17 

 
 
 

 
 
 

 
olol/ra~lmloa};arlolnia
 

 
 
 

 
 
 

    

(Assistant Examiner)
/TESFALDET BOGURE/

Primary Examiner. Art Unit 2634

(Primary Examiner)

U.S. Patent and Trademark Office

 

04/18/2016 

    

Total Claims Allowed:

30

©.G. Print Claim(s) ©.G. Print Figure

(Date) 1 1
Part of Paper No. 20160418
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search Notes 14876276 FALLON ET AL.

CPC- SEARCHED

Symbol|Date Examiner

((HO3M7/30))|((HO3M7/3084)) | ((HO3M7/6094))|((GO6F15/7867))(GOeT1/60 HO4N19/136).CPC.
((HO3M7/30)) | ((HO3M7/3059)) | ((HO3M7/3093)) | ((HO4L69/04))| T2201
((HO4N19/152)) | ((HO4N9/8042).CPC.) 6

( (HO3M7/30 | HO3M7/3059 | HO3M7/3084 | HO3M7/6094 | HO3M7/3088| 01/28/201H03M7/6023|HO3M7/6064|HO4N19/152|G11B20/00007).CPC.

(HO3M7/30|HO3M7/3084|H0O3M7/6094|HO4N19/164|HO4N1 9/1 76|HO4N19/103) OAT
CPC.

TESFALDET BOCURE 2634               il Examiner Art Unit  
 
 

  
CPC Updated Cae

CPC COMBINATION SETS - SEARCHED

poSymbotCate

 

US CLASSIFICATION SEARCHED

|Date|_—Examiner_|

375 240, 240.01, 240.02 TB341 50, 51, 126 01/22/2016

375, 370, Search ALL ($8.ccls.) i348, 341,
711, 701, 381

375, 370, Search Updated ALL 01/23/2016
348, 341,
711, 701, 381

375, 370, Search Updated ALL 04/17/2016 &
348, 341, 04/18/2016
711, 701, 381

SEARCH NOTES

Search Notes

/TESFALDET BOCURE/

Primary Examiner.Art Unit 2634

 

   
U.S. Patent and Trademark Office Part of Paper No. : 20160418
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SEARCH NOTES

  
PoCCSearchNotes|Cite|Examiner_|

See Realted parent application 14/733,565 for further presecution History 01/22/2016 TB

WEST Search Updated 04/18/2016 TB
 

INTERFERENCE SEARCH
 

US Class/ US Subclass / CPC Group Examiner
CPC Symbol

240, 240.1 04/18/2016

CPC (HO3M7/30|HO3M 7/3084|H03M7/6094|HO04N1 9/1 64|HO 04/18/2016 TB
4N19/176]HO4N19/103).CPC.

 

/TESFALDET BOCURE/

Primary Examiner.Art Unit 2634 
U.S. Patent and Trademark Office Part of Paper No. : 20160418
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ALL REFERENCESICONS}

Equivalent.of Form. PTO/SB/08a (07-09)

 
 

 
 

 

 
 

 
Substitute for form 1449/PTO

FIFTH SUPPLEMENTAL

INFORMATION DISCLOSURE fit Named inventor
STATEMENT BY APPLICANT ArUnit

(Lise as Many sheets as necessary) “ExaminerName | BOCURE,TESFALDCy
   snprnnnnnnennnnrpnnnneene teen cede nen eee eeeeret|pecrr

Attorney Docket Number | 3421.005000C  

 

 
 

    AARSOOOnpninnenpA
Document. Number Examinér : Cite  aacaenantneennannannaeerrertnimnemmntamnneg: Publication Date : NameéofPatéentee or i Pages, Columns, Lines, Where

initials* No.! Number-Kinid Code 2 (if MM-DD-YYYY : Applicant of Cited Ducunent { Relevant Passages‘or Relevant Figures Appear:
¢ known)Senbaeettinnnneelnnanmenennnnntantitneencerrseittiitinth fasaaapinnnnnnnnnenagnennnen

USI | 3,560,639 | 02-02-1971petenar nenasonicanaaaaaininmti MAN

| 5,467,134 [1-14-1995 y etal,
5,623,483. 04-22-1997|Agrawalet al.herons ttenanannectarnenanRAECEESSE

i 9,664,226 } 09-02-1997|Czako etal.
y
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;irae neeepenes;

sannnnnnngnnnae feanaanannnnnnt

i::ii i 5 i i

 
 
 
 

;i | i:
 4pfii i ;

ne paesalpnee Sagereennneannnnnniittt | | || ii

 

 
ageRenn

 

 

         

~

\ : Foreign. Patent Document 4 icati iY Exaininer 2 Cite fener Publication NameofPatentee:or: i witssaerelesaia orimitials® 3 1 Country.Code?-Nuimber*- i i j :
jnitials No | oun Ty os e um er MM:DD-YYYY Applicant of Cited Document: | Relevant Figures Appear

f Kind Code? Gf known} | iinstantefsniemnetanneeenanatetmanna aanoe

mitacennenes | annnneeeie-nenrmeanananahnnnnenna sentra{ }
netfeeecoriienenmnnnnatinnnttin a os + saaannavanevnatuaiveninneevrrnveientennanananbinnynsnes

ateei beeennnnnnnaaunnnnnennsfananmnnannanannnsnsnesneseeaaewnerrnreiinneenagiannmannnnnantic4

nesteaeettienmeennaannnngtntncennnennnnnsiinnn ¢
&g.

it  
2792778. 1.DOCX

FP ExaminerSienature 9/2018...
*EXAMINER: Initial if reference considered, whether or-notcitation is in conformance: with MPEP 609. Draw line throughcitation if not:in conformance
and not considered. Include copy of this form with next communication to applicant. ' Applicant’s unique: citation designation number (optional). * See
Kinds Codes of USPTO Patent Documents: at-www.uspto.gov or MPEP 901.04. > Enter Office that: issued the document, by’ the two-letter code (WIPO
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(compressing or compression)) ) and ( (((Fallen adj
James).in. or (McErlain adj Stephen).in.) ) or

(((Fallen).in. or (McErlain).in.) ) )

((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression)) ) and ( (((Fallen adj
James).in. or (McErlain adj Stephen).in.) ) )

(selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithmor algorithms or mode or modes)) same

((assymetric$4 or (lempel adj2 ziv)) near4
(compressing or compression))

((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

(parameter or parametersor attribute or
attributes) same (assymetric $4near4 (compressing

or compression))

((compress or compression or compressing) near4
(algorithmor algorithms or mode or modes)) same

(parameter or parametersor attribute or
attributes) same (assymetric$4 near4 (compressing

or compression))

((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

(parameter or parameters or attribute or
attributes) same ((fast near4 slow) near4

(compressing or compression))

(multiple or plural$4 or two or three or four or
five) near5 encoder$) same ((assymetric$ or

(lempel adj2 ziv)) near4 (compressing or
compression))
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((selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithmor algorithms or mode or modes)) same

((assymetric$4 or (lempel adj2 ziv)) near4
(compressing or compression)) ) and
((((GH03M7/30))) | ((CH03M7/3084)))|
((CH03M7/6094))) | (((GO6F15/7867)))|

(((G06T1/60))) | ((GHO4N19/136)))).CPC.,)

(((multiple or plural$4 or two or three or four or
five) near5 encoder$) same ((assymetric$ or

(lempel adj2 ziv)) near4 (compressing or
compression)) ) and (((((H03M7/30)))|
((CH03M7/3059))) | ((GHO3M7/3093))) |

((CH04L69/04))) | ((CHO4N19/152))) |
((CH0O4N9/8042)))).CPC.)

("20010019630"| ''20010031092" | "20010032128"
| 20010047473" | "20010052038"| "20020037035"

| '20020069354"| "20020078241" | "20020080871"

| "20020097172" | "20020101367" | "20020104891"

| "20020126755" | "20020169950" | "20020191692"

| '20030030575" | "20030034905"| "20030058873"

| '20030084238").PN.

(((375/$8)).ccls. or ((370/$8)).cels. or ((348/$8)).cels.
or ((341/$8)).cels. or ((711/$8)).cels. or

((701/$8)).cels. or ((381/$8)).cels. or
((375/382)).ccls.)

(((375/$8)).ccls. or ((370/$8)).ccls. or ((348/$8)).cels.
or ((341/$8)).ccls. or ((711/$8)).cels. or

((701/$8)).ccls. or ((381/$8)).ccls. or
((375/382)).ccls. ) and ( ((select$4 or choos$4) near4

(multiple or plural$4 or two or three or four or
five) near5 encoder$) and ((assymetric$ or (lempel
adj2 ziv)) near4 (compressing or compression)) )

or ((selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithmor algorithms or mode or modes)) same

((assymetric$4 or (lempel adj2 ziv)) near4
(compressing or compression)) ) or (((multiple or

plural$4 or two or three or four or five) near5
encoder$) same ((assymetric$ or (lempel adj2 ziv))

near4 (compressing or compression)) ) )

(((375/240)).cels. or ((375/240.01)).cels. or
((375/240.02)).cels. or ((341/50)).ccls. or

((341/51)).cels. or ((341/126)).cels. ) and ( ((select$4
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or choos$4) near4 ((multiple or plural$4 or two or
three or four or five) near5 encoder$) and
((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression)) ) or ((selecting or
select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithmor

algorithms or mode or modes)) same
((assymetric$4 or (lempel adj2 ziv)) near4

(compressing or compression)) ) or ((Gnultiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) ) )

((multiple or plural$4 or two or three or four or
five) near5 encoder$) same ((assymetric$3 or

(lempel adj2 ziv) and (arithmetic)) near4
(compressing or compression))

( ((select$4 or choos$4) near4 ((multiple or
plural$4 or two or three or four or five) near5

encoder$) and ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) ) or

((selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithmor algorithms or mode or modes)) same

((assymetric$4 or (lempel adj2 ziv)) near4
(compressing or compression)) ) or ((Gnultiple or

plural$4 or two or three or four or five) near5
encoder$) same ((assymetric$ or (lempel adj2 ziv))

near4 (compressing or compression)) ) or
(C(multiple or plural$4 or two or three or four or

five) near5 encoder$) same ((assymetric$3 or
(lempel adj2 ziv) and (arithmetic)) near4

(compressing or compression)) ) )

(((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4
(compressing or compression)) or (selecting or

select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithm or

algorithms or mode or modes)) same
((assymetric$4 or (lempel adj2 ziv)) near4d

(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or (multiple
or plural$4 or twoor three or four or five) near5

encoder$) same((assymetric$3 or (lempel adj2 ziv)

Prior Art Searches
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and (arithmetic)) near4 (compressing or
compression)) ) ) and ((((375/240)).ccls. or

((375/240.01)).ccls. or ((375/240.02)).ccls. or
((341/50)).ccls. or ((341/51)).ccls. or

((341/126)).ccls. ) and ((select$4 or choos$4) near4
((multiple or plural$4 or two or three or four or

five) near5 encoder$) and ((assymetric$ or (lempel
adj2 ziv)) near4 (compressing or compression)) or

(selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithmor algorithms or mode or modes)) same

((assymetric$4 or (lempel adj2 ziv)) near4
(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) ) )

(((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4
(compressing or compression)) or (selecting or

select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithm or

algorithms or mode or modes)) same
((assymetric$4 or (lempel adj2 ziv)) near4d

(compressing or compression)) or ((multiple or
plural$4 or two or three or fouror five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or (Gmultiple
or plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$3 or (lempel adj2 ziv)
and (arithmetic)) near4 (compressing or
compression)) ) ) and ((((375/$8)).ccls. or

((370/$8)).cels. or ((348/$8)).ccls. or ((341/$8)).cels.
or ((711/$8)).cels. or ((701/$8)).cels. or
((381/$8)).cels. or ((375/382)).cels. ) )

(((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4
(compressing or compression)) or (selecting or

select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithmor

algorithms or mode or modes)) same
((assymetric$4 or (lempel adj2 ziv)) near4

(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or ((multiple
or plural$4 or twoor three or four or five) near5

encoder$) same((assymetric$3 or (lempel adj2 ziv)

Prior Art Searches
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USPI,

USOC,

EPAB,
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DWPI,
‘TDBD
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and (arithmetic)) near4 (compressing or
compression)) ) ) and ((CH03M7/30)|

(H03M7/3059) | GH03M7/3084) | (HO03M7/6094)|
(H03M7/3088) | GH03M7/6023) | (H03M7/6064)|

(H04N19/152) | (G11B20/00007)).CPC.)

(°20150334390"| 3394352" | "3490690"|
"4021782"| "4032893"| "4054951"| ''4127518"|

"4302775" | "4325085"| 4360840"| ''4386416"|

"4394774" | 4464650"| "4494108"| ''4499499"|

"4574351" | "4626829"| "4646061"| ''4682150"' |

"4701745"').PN.

(('20150334390" | "3394352"| "3490690"|
"4021782"| ''4032893"| 4054951" | "4127518"|

"4302775" | ''4325085"| 4360840"| 4386416"|

"4394774"| ''4464650"| "4494108"| 4499499"|

"4574351"| ''4626829"| "4646061"| 4682150"|

"4701745"').PN. ) and (((select$4 or choos$4) near4
((multiple or plural$4 or two or three or four or

five) near5 encoder$) and ((assymetric$ or (lempel
adj2 ziv)) near4 (compressing or compression)) or

(selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithmor algorithms or mode or modes)) same

((assymetric$4 or (lempel adj2 ziv)) near4
(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or ((multiple
or plural$4 or twoor three or four or five) near5

encoder$) same((assymetric$3 or (lempel adj2 ziv)
and (arithmetic)) near4 (compressing or

compression)) ) )

('4558302" | "4568983" | ''5046119"| "5227878"|
"5333212"| "5379351"| "5379356"| ''5402146"|

"3408542"| "5684478"| "5870036"| ''6023233"|

6092071" | "6169499"| "6215983"| ''6370631"|

"6404919"| "20160029018"| "5479210"|

"35590317"| "5710562"| "6233017"| ''6744926"|

"7496586"' | "5479210"| "5590317"| ''5710562"|

"6233017"| "6744926"| "7496586"| "3560639"|

"3467134"| "5623483" | ''5664226"').PN.

(((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4
(compressing or compression)) or (selecting or

select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithmor

Prior Art Searches
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algorithms or mode or modes)) same TDBD
((assymetric$4 or (lempel adj2 ziv)) near4

(compressing or compression)) or ((multiple or
plural$4 or two or three or fouror five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or ((multiple
or plural$4 or twoor three or four or five) near5

encoder$) same((assymetric$3 or (lempel adj2 ziv)
and (arithmetic)) near4 (compressing or

compression)) ) ) and (H03M7/30 | H03M7/3084|
H03M7/6094 | H04N19/164 | HO4N19/176|

H04N19/103).CPC, 
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TESS Record for’Serial No.. 78040025,filed December 20, 2000, '"fyped Drawing,"‘ 2

NPL 106 accessed November 10, 2015; 1 page.
Bagatecneyinnen ce neannncf eae aan seeegearnerHALARRSROaaaanatantnersea alamasinainonnamannneaaisa ae ahaaRAATEEEEEEMAARARRANNTEaav

ioCompaq Professional Workstation. AP500 Key Technologies White Paper," Compaq| NPLIOT_ Computer Corporation, August 1998; 21 pages.
| NPLLO8 |LANGDON,G., “An Introduction to Arithinetic Coding," IBM Journal of Rescarch and
i | Development, Vol. 28, No. 2, March 1984; pp. 135-149. 

+ 
"Connecting Your HP SureStore CD-Writer Plus Drive: Windows 95 and Windows NT }_NPL1094.0," Hewlett-Packard Corporation, 1997; 50 pages.

 
“Quantum‘Rushmore Solid‘StateDiskDrives," Quantum Corporation, accessible via.the

NPLIIO Internet Archiveat
: <http://web.archive.org/web/19980220122303/http://www.quantum.com/products/ssd/>
; , February20, 1998; 2 paxes.
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| Examiner
Initials*

FETTTTTESenanneamnanessamen A
+ "MegaRam Solid State. Disks," Imperial Technology, Inc., accessible via the Internct
: Archive at

| <https://web.archive.org/web/19980206055558/http://imperialtech.com/SolidState.html
_.2,February6,1998;2pages. ee 4

:~ "Replica - The Fastest, Most ReliableDataProtectionFor Servers," accessibleviathe
‘ Internet Archive at
{ <http://web.archive:org/web/199702262 1333 5/http://www1 .stac.com/soft/replfct-html>,

February26,1997;4pages.

 
rer
 
 
 
 
 

 

"Qbject Replication: A Revolutionary Advance in Distributed: Data.Protection and
Recovery,” Stac. White: Paper, 1999; 7 pages.

 
NPL114 "Features and Benefits for Replica," Replica for NetWare, 1999; 3 pages.

vnnpefinninepeeneecatteensterreeeiretaRMNREUSEitneagnarrRRMAOAAceannettetrineachinanaaaaanninninCala

NPLIIS | DjVu 2.2 Reference Library, August 2000 (submitted on compactdisc).
"Replica - The Fastest,“MostReliableDataProtection for Servers,""accessible via the
* Intemet Archive at

| <http://web.archive.org/web/19970226213335/http:/www1 stac.com/soft/replcont.html
iLDFFebruary'26,1997; | page. te

 
_NPLII6
 

| "Stac Products & Technology,” accessible vviathe Internet Archive at
! NPL117 |. <http:/bweb:archive.org/web/19970226213054/httpi/www/,stac.com/soft/sofiprod.html

| >, February 26, 197,Jpage.
; on Product Catalog," accessible via the Internet1Archive at
i NPLI18 }: <http:/Jweb.archive.org/19971010233622/http:/www.hifn.com/products/product/index.h

i tin>, October10, ‘1997, 1 page.— sennadeneneynnnnsiy popePAREEmaREaaronnenaammayaciinchii

 
on Products, "‘accessible via the Internet Archive. at

NPL119 || <http: /iweb.atchive.org/1997 10102331 15/http:/www.hifn.com/products/indexhtm>,
| October10,1997; 1 Page. :Reeiieennnnnenntmepiamne dees aa snnen pennnerrybernrerrnninnn soaneaeaannelnnemnennnmmeas

t "Replica Family," ‘accessible via the Internet Archive at
| NPL120 §: <http://web.archive.org/1998021217481 7/http:/www.stac.com/replica/rep_overview.ht
i , ml>, February 12, 1998; 1 page.
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i "Stac Web Site Cotents," accessib le-via the Internet Archive at i
; NPLI21 © <http:/Aveb.archive.org/19990827224 836/http:/www.stac.com/subcontents/sitemap.asp i

i ?sitemap>,August27, 1999; 4 pages.
i s. "Data. Com ression Procedures for Data Circuit’TerminatingéEquipment (DCE) Using: Pp

NPLI22 | Error Correcting Procedures,” International Telecommunication Union

Recommendation’.Abis,1990;29‘Pages. 
 

 
 
 
 

 
 
 
 
 
 

 
 

 
 

 
 

 

NPL123|Stac, Inc., News Articles, dated March 10, 1997 to February 2, 1999; 41 pages.

 oevocetedewenecaerinitaluaegunlbeaneneerecUeceeccaneeceaneemesne ss ahaitiegsultanennrninreiiridiaananaansannennannnncn i
| NPL124 Orost:Archive:of Welch Source Code, University of California, 1985; 54 pages.

| Sidewinder 50 Product Manual,.Rev. A, Seagate Technology, Inc., 1997; 189 pages.
NPL125 || (Submitted iin:3 parts.)

| Form L0-Q:Quarterly: Report Pursuant to Section [3 or 15(d)-of the Security Exchange
: Act.of 1934, Stac Software, Inc., filed August 13, 1999; 16 pages,

 
 

"Hi/Fn™ 7711 Encryption Processor™ Shipping in Volume," PR Newswire, April 20,
NPL127 1998; 2 pages.

| NPL128 "Lucent Technologies Selects;"" PR Newswire, March 1, 1999; 2 pages.  
NPL129 "Stac. backs it up with Replica," INFOSTOR, May |, 1998; 2 pages.
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Court Docket History for Realtime Data, LLC d/b/a IXO v. Echostar Corporation,et al.,
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~ | et-al., Case.No. 6:15-cy-00468 (E.D. Texas), downloaded. February 17, 2016, 3 pages. 

 
Court Docket History for Realtime Data, LLC d/b/a LXO v. BMC Software, Inc., Case

| NPLI34 No.6:15-cv-00464 (E.D. Texas), downloaded February 17, 2016, 3 pages. 
: Court Docket History for Realtime Data, LLC d/b/a EXO v. Oracle America,Inc., et al.,

Case No. 6:15-cv-00467 (E.D. Texas), downloaded February 17, 2016, 4 pages.

NPL136 Court Docket History for Realtime Data, LLC d/b/a IXO v. SAP America,Inc., et al.,
Casé No. 6:15-¢v-00469 (E.D. Texas), downloaded February 17, 2016, 5 pages.
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WESTSearchHistory for Application 14876276

Creation Date: 2016041808:24

Prior Art Searches

((Fallen adj James).in. or (McErlain adj
Stephen).in.)

((Fallen).in. or (McErlain).in.)

(select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)

same ((assymetric$ or (lempel adj2 ziv)) near4
(compressing or compression))

(select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)

and ((assymetric$ or (lempel adj2 ziv)) near4
(compressing or compression))

((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression)) ) and
@ad<=20010213

((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) neard

WESTSearch History for Application 14876276

04-18-2016

04-18-2016

04-18-2016

04-18-2016

04-18-2016

n/a} OR] YES 04-18-2016
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(compressing or compression)) ) and ( (((Fallen adj
James).in. or (McErlain adj Stephen).in.) ) or

(((Fallen).in. or (McErlain).in.) ) )

((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) neard

(compressing or compression)) ) and ( (((Fallen adj
James).in. or (McErlain adj Stephen).in.) ) )

(selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

((assymetric$4 or (lempel adj2 ziv)) near4
(compressing or compression))

((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

(parameter or parameters or attribute or
attributes) same (assymetric $4near4 (compressing

or compression))

((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

(parameter or parameters or attribute or
attributes) same (assymetric$4 near4 (compressing

or compression))

((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

(parameter or parametersor attribute or
attributes) same ((fast near4 slow) neard

(compressing or compression))

((multiple or plural$4 or two or three or four or
five) near5 encoder$) same ((assymetric$ or

(lempel adj2 ziv)) near4 (compressing or
compression))

Prior Art Searches

EPAB,

JPAB,

DWPI,
TDBD
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((selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

((assymetric$4 or (lempel adj2 ziv)) near4
(compressing or compression)) )} and
((((7H03M7/30))) | (C(GHO03M7/3084))) |

((CH03M7/6094))) | (((GO6F15/7867)))|

(((G06T1/60))) | ((GHO4N19/136)))).CPC.}

(C(multiple or plural$4 or two or three or four or
five) nearS encoder$) same ((assymetric$ or

(lempel adj2 ziv)) near4 (compressing or
compression)) ) and (((((H03M7/30)))|
(((H03M7/3059))) | ((GH03M7/3093)))|

((CH04L69/04))) | ((CHO4N19/152)))|

((CH04N9/8042)))).CPC.)

('20010019630"' | ''20010031092"' | '°20010032128"
| ''20010047473"| '20010052038"| ''20020037035"

| ''20020069354"| "20020078241"| "20020080871"

| '*20020097172"| '20020101367"| "20020104891"

| ''20020126755" | "20020169930"| "20020191692"

| '*20030030575"| '20030034905"| "20030058873"

| *20030084238"').PN.

(((375/$8)).ccls. or ((370/$8)).ccls. or ((348/$8)).ccls.
or ((341/$8)).ccls. or ((711/$8)).ccls. or

((701/$8)).ccls. or ((381/$8)).ccls. or
((375/382)).ccls. )

({((375/$8)).ccls. or ((370/$8)).ccls. or ((348/$8)).ccls.
or ((341/$8)).ccls. or ((711/$8)).ccls. or

((701/$8)).ccls. or ((381/$8)).ccls. or
((375/382)).ccls. ) and ( ((select$4 or choos$4) near4

((multiple or plural$4 or two or three or four or
five) near5 encoder$) and ((assymetric$ or (lempel
adj2 ziv)) near4 (compressing or compression)) )

or ((selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

((assymetric$4 or (lempel adj2 ziv)) near4
(compressing or compression)}) ) or ((Gmultiple or

plural$4 or two or three or four or five) near5
encoder$) same ((assymetric$ or (lempel adj2 ziv))

near4 (compressing or compression)) ) )

(((375/240)).ccls. or ((375/240.01)).ccls. or

((375/240.02)).cels. or ((341/50)).ccls. or

((341/51)).ccls. or ((341/126)).cels. ) and ( ((select$4

Prior Art Searches

 
PGPB,

USPT,

USOC,

 
TT
TTT
TTT
TTT

HIP
n/a} OR] YES 04-18-2016
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or choos$4) near4 ((multiple or plural$4 or two or
three or four or five) near5 encoder$) and
((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression)) ) or ((selecting or
select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithm or

algorithms or mode or modes)) same
((assymetric$4 or (lempel adj2 ziv)) near4d

(compressing or compression)) ) or ((Gmultiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) ) )

((multiple or plural$4 or two or three or four or
five) near5 encoder$) same ((assymetric$3 or

(lempel adj2 ziv) and (arithmetic)) near4
(compressing or compression))

( ((select$4 or choos$4) near4 ((multiple or
plural$4 or two or three or four or five) near5

encoder$) and ((assymetric$ or (empel adj2 ziv))
near4 (compressing or compression)) ) or

((selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

((assymetric$4 or (lempel adj2 ziv)) near4
(compressing or compression)}) ) or ((Gmultiple or

plural$4 or two or three or four or five) near5
encoder$) same ((assymetric$ or (lempel adj2 ziv))

near4 (compressing or compression)) ) or
(((multiple or plural$4 or two or three or four or

five) near5 encoder$) same ((assymetric$3 or
(lempel adj2 ziv) and (arithmetic)) near4

(compressing or compression)) ) )

(((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) neard

(compressing or compression)) or (selecting or
select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithm or

algorithms or mode or modes)) same
((assymetric$4 or (lempel adj2 ziv)) near4

(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or ((multiple
or plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$3 or (lempel adj2 ziv)

Prior Art Searches

 
EPAB,

JPAB,

DWPI,
TDBD

TTY-

I)/
PGPB, n/a} OR] YES 04-18-2016

USPT,
USOC,

EPAB,

JPAB,

DWPI,
TDBD
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and (arithmetic)) near4 (compressing or
compression)) ) ) and ((((375/240)).ccls. or

((375/240.01)).ccls. or ((375/240.02)).ccls. or

((341/50)).ccels. or ((341/51)).ccls. or
((341/126)).ccls. ) and ((select$4 or choos$4) near4
((multiple or plural$4 or two or three or four or

five) near5 encoder$) and ((assymetric$ or (lempel
adj2 ziv)) near4 (compressing or compression)) or

(selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

((assymetric$4 or (lempel adj2 ziv)) near4
(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) ) )

(((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression)) or (selecting or
select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithm or

algorithms or mode or modes)) same
((assymetric$4 or (lempel adj2 ziv)) near4

(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or ((multiple
or plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$3 or (lempel adj2 ziv)
and (arithmetic)) near4 (compressing or
compression)) ) ) and ((((375/$8)).cels. or

((370/$8)).ccels. or ((348/$8)).ccls. or ((341/$8)).cels.
or ((711/$8)).ccls. or ((701/$8)).ccls. or
((381/$8)).cels. or ((375/382)).ccls. ) )

(((select$4 or choos$4) near4 ((multiple or plural$4
or two or three or four or five) near5 encoder$)
and ((assymetric$ or (lempel adj2 ziv)) near4

(compressing or compression)) or (selecting or
select or choose or choosing) near4 ((compress or
compression or compressing) near4 (algorithm or

algorithms or mode or modes)) same
((assymetric$4 or (lempel adj2 ziv)) near4

(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or ((multiple
or plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$3 or (lempel adj2 ziv)

Prior Art Searches

 
PGPB,

USPT,

USOC,

EPAB,

JPAB,

DWPI,
TDBD

Hl
n/a} OR] YES 04-18-2016
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and (arithmetic)) near4 (compressing or
compression)) ) }) and (((H03M7/30)|

(H03M7/3059) | (H03M7/3084) | (H03M7/6094)|

(H03M7/3088) | (H03M7/6023) | (H03M7/6064)|

(H04N19/152) | (G11B20/00007)).CPC.)

(°20150334390"' | ''3394352"| "3490690"|
"4021782"| "4032893"| 4054951" | "4127518"|

"4302775"| 4325085"| ''4360840"| ''4386416"|

"4394774"| "4464650"| 4494108"| "4499499"|

"4574331" | "4626829"| "4646061" | "4682150"|

"4701745").PN.

((''20150334390" | "3394352" | "3490690"|
"4021782" | ''4032893"| "4054951"| ''4127518"|

"4302775" | 4325085"| ''4360840"| ''4386416"|

"4394774" | "4464650"| ''4494108"| ''4499499"|

"4574351" | "4626829"| "4646061"| ''4682150"'|

"4701745"').PN. ) and (((select$4 or choos$4) near4
((multiple or plural$4 or two or three or four or

five) near5 encoder$) and ((assymetric$ or (lempel
adj2 ziv)) near4 (compressing or compression)) or

(selecting or select or choose or choosing) near4
((compress or compression or compressing) near4
(algorithm or algorithms or mode or modes)) same

((assymetric$4 or (lempel adj2 ziv)) near4
(compressing or compression)) or ((multiple or
plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$ or (lempel adj2 ziv))
near4 (compressing or compression)) or ((multiple
or plural$4 or two or three or four or five) near5

encoder$) same ((assymetric$3 or (lempel adj2 ziv)
and (arithmetic)) near4 (compressing or

compression)) ) )

Prior Art Searches
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventers: FALLONef al. Confirmation No.: 3403

Applicant: Realtime Data, LLC Art Unit: 2634

Application No.: 14/876,276 Examiner: BOCURE, TESFALDET

Filing Date: October 6, 2015 Atty. Docket: 3421 005000C

‘litle: Video Data Compression Systems

Amendment and Reply Under 37 C.FLR. § 1.111

Mail Stop Amendment
Commissioner for Patents

PO Box 1450

Alexandria, VA 22313-1450

Commissioner:

In reply to the Office Action dated January 28, 2016 (“Office Action”), Applicant submits

the following Amendment and Remarks.

It.is not believed that extensions of time are required beyond those that may otherwise be

provided for in documents accompanying this paper. However, if additional extensions of time are

necessary to prevent abandonment of this Application, then such extensions of time are hereby

petitioned under 37 C.F.R. § 1.136(a), and any additional fees required to continue prosecution or

appeal of this Application Gneluding issue fee, fees for net addition of claims or forwarding to

appeal) are hereby authorized to be charged to our Deposit Account No. 19-0036,
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Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in this

Application.

 1, (Currently Amended) A system ferecnpeassing ides dats, comprising:

a plurality of different asymmetric data compression algorithms, wherein a first asymmetric

data compression algorithm of the plurality of different asymmetric data compression algorithmsis

configured to compress data at a higher data compression. rate than a second asymmetric data

compression algorithm of the plurality of different asymmetric data compression algorithms,

wherein compression rate is measured in bits per second; and

one or more processors configuredto:

determine one or more data parameters from one or more data blocks containing

video data, at least. one of the one or more data parameters relating to a throughput of a

communications channel; and

select one or more asymmetric data compression algorithms from among the

plurality of different asymmetric data compression algorithms based upon, at least in part, the

determined one or more data parameters.

2. (Currently Amended) The system of claim 1 wherein at least one of the plurality of

different asymmetric data compression algorithmsis an arithmetic enceder algorithm.

3. (Original) The system of claim 1, wherein the throughput of the communications

Atty. Dkt, No. 3421,005000C
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channel comprises:

an actual throughput of the communications channel.

4. (Original) The system of claim 1, wherein the throughput of the communications

channel comprises:

an estimated throughput of the communications channel.

5. (Original) The system of claim 1, wherein the throughput of the communications

channel comprises:

an expected throughput of the communications channel.

6. (Previously Presented) The system of claim 1, wherein the one or more

different asymmetric data compression algorithms are configured to compress the one or more data

blocks containing video data for different data transmission rates to produce a plurality of

compressed data blocks.

7. (Previously Presented) The system of claim 1, wherein at least one of the

plurality of different asymmetric data compression algorithms comprises:

a lossless data compression algorithm.

8. (Original) The system of claim 1, wherein at least one of the one. or more data

parameters comprises:

Atty, Dkt. No. 3421,0035000C
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a.resolution of the one or more data blocks containing video data.

9, (Original) The system of claim 1, wherein at least one. of the one or more data

parameters comprises:

a data.transmission rate of the one or more data blocks containing video data.

10. (Original) The system of claim 1, wherein at least one of the one or more data

parameters comprises:

an attribute or a, value related to a format or a syntax of video data contained in the one or

more data blocks containing video data.

11, (Previously Presented) The system of claim 1, wherein the selected one or

more asymmetric data compression algorithms comprise:

a content-dependent data compression algorithm.

12. (Previously Presented) The system of claim 11, wherein the content-

dependent data compression algorithm comprises:

an arithmetic algorithm.

13. (Previously Presented) The system of claim 1, wherein the selected one or

more.asymmetric data compression algorithms are configured to perform compression in real-time

or substantially real-time.

Atty. Dkt. No. 3421.005000C
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14. (Original) The system of claim 1, wherein the communications channel

comprises:

a distributed network.

15. (Original) The system of claim 14, wherein the distributed network comprises:

the Internet.

16, (Previously Presented) The system of claim 1, wherein the selected one or

more asymmetric data compression algorithmsare utilized to compress the one or more data blocks

containing video data to create one or more compressed data blocks, and

wherein a descriptor is associated with the one or more compressed data blocks that

indicates the selected one or more asymmetric data compression algorithms.

17, (Previously Presented) The system of claim 1, wherein the selected one or

more asymmetric data compression algorithmsare utilized to compress the one or more data blocks

containing video data to create one or more compressed data blocks, and

wherein a descriptor indicating the selected one or more asymmetric data compression

algorithmsis included with the one or more compressed data blocks.

18, (Original) The system of claim. 1, wherein at least one of the one or more data

parameters comprises:

Atty. Dkt. No. 3421,005000C
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a video data profile.

 19, (Currently Amended) A system Soscemersssine- sideoaiaia, comprising:

a plurality of data compression algorithms;

whercin at feast one of the plurality of data compression algorithms comprises an

asymmetric data compression algorithm, and

wherein at least one of the plurality of data compression algorithms comprises an

arithmetic data compression algorithm,

wherein a first data compression algorithm of the plurality of data compression

algorithms is configured to compress more bits per second of data than a second data compression

algorithm of the plurality of data compression.algorithms; and

one or more processors configured to:

determine. one or more data parameters: from one or more data blocks containing

video data, at least one of the one or more data parameters relating to a throughput of a

communications channel; and

select One or more data compression algorithms from among the plurality of data

compression algorithms based upon,at least in part, the determined one or more data parameters.

20, (Original) The system of claim 19, wherein the throughput of the

communications channel comprises:

an actual throughput of the communications channel.

Atty. Dkt. No, 3421,005000C
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21. (Original) The system of claim 19, wherein the throughput of the

communications channel comprises:

an estimated or expected throughput of the communications channel.

22. (Previously Presented) The system of claim 19, wherein the selected one: or

more data compression algorithms are configured to compress the one or more data blocks

containing video data for different. data transmission rates to produce:a plurality of compressed data

blocks.

23. (Previously Presented) The system of claim 19, wherein at least one of the

plurality of data compression algorithms comprises:

a lossless data compression algorithm.

24. (Origirial) The system. of claim 19, wherein at least one of the one or more data

parameters are related to a resolution of the one or more data blocks containing video data.

25. (Origina!) The system of claim 19, wherein at least one of the one or more data

parameters comprises:

a data transmission rate of the one or more data blocks containing video data.

26. (Original) The system. of claim 19, wherein at. least one of the one or more data

parameters comprises:

Atty. Dkt. No, 342 1.005000C
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an attribute or a value related to a format or a syntax of video data contained in the one or

more data blocks containing video data.

27, (Previously Presented) The system of claim 19, wherein the selected one or

more data compression algorithms perform data compressionin real-time. or substantially real-time.

28. (Original) The system of claim 19, wherein the communications channel

comprises:

a distributed network or the Internet.

29. (Previously Presented) The system of claim 19, wherein the one or more. data

blocks are compressed with the selected the one or more selected data compression algorithms to

create one of more compressed data blocks, and

wherein a descriptor is associated with the one or more compressed data blocks that

indicates the selected data compression algorithm.

30, (Original) The: system of claim 19, wherein at least one of the one or more data

parameters comprises:

a video data profile.

Atty. Dkt. No. 3421.005000C
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Amendments to the Abstract

1, Applicant respectfully requests the Abstract of the. Disclosure as amended in the

Preliminary Amendment Under 37 C-F.R. § 1.115 that was filed on December 11, 2015 be further

amended. as follows:

 A system and method #at-cssypeasshie—dott-te-ashined“Tisovation:andthanpeated

including one or more [[of]] asymmetric data compression algorithms is disclosed. A first

asymmetric data compression algorithm of the one or more asymmetric data compression

algorithms compresses data at a higher data compression rate than a second asymmetric data

compression algorithm of the one or more asymmetric data compression algorithms. The system

and method also include one or more processors that determine one or more data parameters from

one or more data blocks and select one or more asymmetric data compression algorithms from

among the one or more asymmetric data compression algorithms based upon, at least in part, the

determined one or more data parameters.

Atty. Dkt. No. 3421.005000C
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Restuarks

Reconsideration of this Application is respectfully requested.

Upon entryof the foregoing amendment, claims 1-30 are pendingin this Application, with

claims 1 and 19 being the independent claims. Claims 1, 2, and 19 are sought to be amended.

Applicant reserves the right to prosecute similar or broader claims, with respect to: the amended

claims, in the future. The Abstract of the Disclosure as amended in the Preliminary Amendment

Under 37 C.F.R. § 1.115 that was filed on December 11, 2015 is sought to be further amended.

These changes are believed to introduce no new matter, and their entry is respectfully requested.

Based on the above amendment and the following remarks, Applicant respectfully requests

that the Examinerreconsiderall outstanding objectioris and rejections and that they be withdrawn.

Statementofthe Substance ofthe Interview

Pursuant to 37 C.F.R. § 1.133, Applicant provides the following statement of substance of

the interview. Applicant expresses their appreciation to Examiner Tesfaldet Bocure for the courtesy

of telephonic interviews with Applicant’s representative, Michael R. Malek, Reg. No. 65,211, on

March 15, 2016 and March 21, 2016. During the interviews, an agreement was reached that the

amendments to independent claims 1 and 16 presented herewith overcome the objections to claims

1-30 and the rejections to claims 1-30 under U.S.C. § 112, second paragraph, as presented in the

Office Action. Furthermore, the Examiner also agreed that the Amendment to the Specification in

the Preliminary Amendment Under 37 C.F.R. § 1.115 that was filed on December 11, 2015

(“Preliminary Amendment”) overcomes the objection to the Specification as presented in the Office

Action.

Atty. Dkt. No, 3421,005000C
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Objection. to the Specification

The Specification stands objected to because of alleged informalities. As discussed in the

Statement of the Substance. of the Interview above, the Examiner agreed that the Amendmentto the

Specification in the Preliminary Amendment overcomes this objection to the Specification. (See,

Preliminary Amendment, p. 2) Accordingly, Applicant respectfully request the objection to the

Specification be reconsidered and withdrawn.

Objection to the Claims

Claims 1-30 stand objected to because of alleged informalities. Without acquiescing to the

merits of this allegation, Applicant has amended independent. claims 1 and 19 herewith to overcome

this objection for the sole purpose of advancing prosecution of this Application. As discussed in the

Statement of the Substance of the Intetview above, the Examiner agreed that these amendments to

independent claims 1 and 19 overcome this objection. Accordingly, Applicant. respectfully request

the objection to claims 1-30 be reconsidered and withdrawn.

Rejections under 35 U.S.C, § 112

Claim 1-30 stand rejected under 35 U.S.C. § 112, second paragraph, for allegedly being

indefinite. Without acquicescing to the merits of this allegation, Applicant has amended independent

claims | and 19 herewith to overcome this rejection for the sole purpose of advancing prosecution

of this Application. As discussed in the Statement of the Substance of the Interview above, the

Examiner agreed that these amendments to independent claims 1 and 19 overcomethis rejection.

Atty. Dkt. No. 3421.005000C
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Accordingly, Applicant respectfully requests the rejection to claims 1-30 under 35 U.S.C. § 112,

second paragraph, be reconsidered and withdrawn.

Conclusion

All of the stated grounds of objection and rejection have been properly traversed,

accommodated, or rendered moot. Applicant therefore respectfully requests that the Examiner

reconsider all presently outstanding objections and rejections and that they be withdrawn. Applicant

believes that a full and complete reply has been madeto the outstanding Office Action and, as such,

this Application is in condition for allowance. [f the Examiner believes, for any reason, that

personal communication will expedite prosecution of this Application, the Examineris invited to

telephone the undersigned at the numberprovided.

Prompt and favorable consideration of this Amendment and Replyis respectfully requested.

Respectfully submitted,
x

‘KESSLER, GoLDSTERY&.80x P.L.L.C. 
STERN 
 
 

RN otANS

 cs Ag. ’

MichaelV. Messinger
Attorney for Applicant
Registration No. 37,575

ty
Ge

 Date: _

1160 New York Avenue, N.W.

Washington, D.C. 20005-3934
(202) 371-2600

27649831

Atty. Dkt. No. 3421,005000C
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Inventors: FALLON et al Confirmation No. 3403

Applicant: Realtime Data, LLC Art Unit: 2634

Application No.: 14/876,276 Examiner: BOCURE, TESFALDET

Filing Date: October 6, 2015 Atty. Docket: 3421.005000C

Title: Video Data Compression Systems

Fifth Supplemental Information Disclosure Statement

 

Comnuissioner for Patents

PO Box 1450

Alexandria, V.A. 22313-1450

Commissioner:

Noticeof PriorandConcurrentProceedings

Mail Stop Amendment

Applicant hereby calls to the attention of the Patent and Trademark Office the following

reexamination proceedings involving patents that are commonly-assigned with the patent in the

above-identified patent application;

 
Inter Partes Reexamination of U. S.“PatentNo.
6,604,158(Control No. 95/000,486)
Inter Partes Reexamination‘ofU.S Patent_oe
‘No. 7,321,937(ControlNo.95/000,466).
 

No. 6,604,158(ControlNo. 95/000,453)|
-ExParteReexaminationofU.S. Patent No.6,601,104

Inter Partes Reexamination of U.S. Patent
_No.7,378,992 (ControlNo. 95/000,478)
| InterPartes ReexaminationofU.S. Patent
| No. 6,624,761(Control No. 95/000,464)
: Inter PartesReexaminationofU.S. PatentNo.
7,161,506(ControlNo,95/000,479)od

“Proceeding de _
:‘Inter-Partes Reexamination

 sosnantntimnmnmnnd eeetfigateissuedOS/TS/2012
:oh ter PartesReexamination of U.S.Patent.

 

 

 

Certificate issued 10/10/2012 |

“Inter Partes Reexarnination

 : Terminated

“ParteReexamination
| Certificate issued 02/28/2012

: Inter Partes Reexamination
_Certificate issued 10/04/2012 |
Inter‘Partes Reexamination
i_ Certificateissued 06/12/2012.|

iInterPartesReexamination 
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_Proceeding 

Tnter Partes Reexamination of U.S. PatentNo.
7,714,747 (Control No. 95/001,517)

|InterParissReexaminationafU.S.PatentNo.”
 

FALLONefal.

Application No. 14/876,276
anne een nn nee ee feeRCEenecenSoeabeceanSelenebeelkemee eee,

Status

Appeal to the Court of
Appeals for the Federal
Circuit dismissed 6/4/2015

Decision on Appeal mailed
10/29/2015

Decision on Appeal mailed
10/29/2015

“Inter Partes Reexamination of U. S. Patent No. Decision on Appeal mailed
12,400,274(ControlNo.95/001544)annebe2OUS

Applicant hereby calls to the attention of the Patent and Trademark Office the following

reexamination proceedings filed by Cellco Partnership d/b/a Verizon Wireless, involving patents

that are commonly-assigned with the patent in the above-identified patent application:
 

Proceeding
I erPartesReexamination of U.S. Patent No.
| 7,321,937 (Control No. 95/001,922)

 
 

i Inter Partes Reexamination of U.S.PatentTN
No. 6,604,158(ControlNo, 95/001,923)

Status 
 

 
eexamination |

Certificate issued12/05/20133
nterPartesReexamination

  

 

| Certificate issued 04/17/2015 | 

‘InterPartes ReexaminationofU.S. Patent
|No. 7,352,300(ControlNo, 95/001,924)
InterPartesReexaminationofU.Ss. ‘Patent.ert
No. 7,395,345(ControlNo, 95/001,925)
“Inter‘Partes Reexamination‘ofU.S. Patent_
“inter PartesReexaminationofUS. Pateni
No. 7,415,530 (Control No. 95/001,927)

 
Inter Partes Reexamination of U.S. Patent No.

7,378,992(ControlNo.95/001,928)

Inter Partes Reexamination |

_. Certificate issued 08/04/2014 |
- Inter Partes Reexamination

vertificate issued 11/03/2014

nter Partes Reexamination

' Certificate issued 01/08/2014

  

  

  
 

: Inter Partes Reexamination
| Certificateiissued0846/20133

“|InterPartesReexaminationCertificateissued 01/08/2014

Applicant invites the Examiner to review the Requests for Reexamination, issued Office

Actions, replies, and any other papers in the above-identified reexamination proceedings. If the

Examiner is unable to obtain copies of papers in any reexamination. proceeding, copies can be

Atty. Dkt. No. 3421.005000C
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provided to the Examiner upon request. Those documents which may be material that are not

already of record in this patent application are listed on the accompanying Porm PTO/SB/08.

Applicant hereby calls to the attention of the Patent and Trademark Office the following

inter partes review proceedings involving patents that are commonly-assigned with the patent in the

above-identified patent. application:

 
 

iL Status
PatentOwner

Preliminary Response
Filed April 7, 2016

: -“Proceeding_—
| Oracle America, ine. ¥v Reclrime“Data,“LLC
_TPR2016-00373

  
 
7378992

  

 r| OracleAmerica,dnc.¥.RealtimeeData, ELC, |(S651

 
 

 

Patent Owner

| IPR2016-00374 _ Preliminary Response |
: Oracle America, Inc. v. Realtime Data, LLC, 7,415,530 PatentOwner
_ IPR2016-00375 \ ' Preliminary Response
FiledApril 11,2016
: Oracle America, Inc. v. Realtime Data, LLC,|7,415,530 : Patent Owner
 IPR2016-00376 _ Preliminary Response

9,116,908||‘PaientOwner
: Preliminary Response
i Filed April 11, 2016

OracleAmerica,Inc.v.RealtimeData,LLC,
_IPR2016-00377

  
"SAPAmericaInc,e/al.v.RealtimeData,6,597,812Betition filed April 1,
LLCd/b/aIXO,TPR2016-00783ONO

Applicant invites the Examiner to review the petitions for inter partes review and any other

papers in the above-identified inter partes review proceedings. Ifthe Examiner is unable to obtain

copies of papers in any inter partes review proceeding, copies can be provided to the Examiner

upon request. Those documents which may be material that are not already of record in this patent

application are listed on the accompanying Form PTO/SB/08 as documents US1-US2 and NPL12-

NPLI8.
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Notice of Related Litigation

Applicant. notifies the Patent. and Trademark Office of the following litigation involving

U.S, Patents commonly-owned with the current patent application, the subject matter of which may

be related to the present patent application:
 

: No Case i Status

i 4 | Realtime Data LLC d/b/a IXO v.. Packeteer, Inc. et al., + Disrnissed
LenniNO:O208-cv00TAF-LED(ED.TexaS)ono

 
 

peneeeeeeennneneee

Applicant also notifies the Patent and Trademark Office of the following additional

litigation involving U.S. Patents commonly-owned with the current patent application, the subject

matter of which mayberelated to the present patent application:

Case Terminated

11/9/2012; Opinion
of the Court of

Appeals for the  
 

Realtime Data LLC d/b/a IXO v. Thomson Reuters

‘ Corporation et al. No. 1:11-cv-06698-RJH (S.D. New
‘ York) (transferred from E.D. Texas: 6:09-cv-00333-

Federal Circuit: LED)
bniitinnnntiiininnnninnnnnnn feceived01/27/2014

Case Terminated

11/9/2012; Opinion
of the Court of

Appeals forthe
Federal Circuit i

enn received01/27/2014|
' Case Terminated

Realtime Data LLC d/b/a IXO v. CME Group Inc., et § 11/9/2012; Opinion
| al., No, 1:11-cv-06697-RJH (S:D. New York) ‘of the Court of

(transferred from E.D. Texas; No. 6:09-cv-00327- : Appeals for the
| LED) : Federal Circuit

| received 01/27/2014

| Realtime Data LLC d/b/a IXOv. Morgan Stanley etal.,
3 No, f:11-cv-06696-RJH (S.D. New York) (transferred

from E.D. Texas; 6:09-cv-00326-LED)

  
-—3|ChicagoHoardOptionsExchange, inc. v. Realtime Dismissed
ce|DataLICd/b/aIXQ,No.09-ev-4486(ND.TL)ecsusasnsenssenennsenttdtvnsyes-sesnaseeaseccd
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~~¢_,ThomsonReutersCorporationv.RealtimeData,LLC”| Consolidatedwith
_ d/b/a IXO, No. 1:09-cv-07868-RMB (8.D.N.Y) Case No.2  

Realtime Data, LLC d/b/a IXO v. CME Group Inc., et+Consolidated with
_al. (ID), No. 6:10-cv-246 (E.D. Texas) Case No.4
RealtimeDataLLCd/b/aIXOy. Thomson Reuters Consolidated with

_ Corporation et al. (II), No. 6:10-cv-247 (E.D. Texas)|Case No. 2
| Realtime Data, LLC d/b/a IXO v. Morgan Stanley, et Consolidated with
al, (II), No. 6:10-cv-248 (E.D. Texas) Case No. 3 |

| 19 Realtime Data, LLC d/b/a IXO v.MetroPCSTexas, “Appeal Terminated
_LLC et al., No. 6:10-cv-00493 (E.D. Texas)

oatRealtime Data, LLC dib/a IXO v.Microsoft

a

 
  

 
 

 

  
7: Amended

Complaints for
: Patent Infringement
i filed September 14,
i 2015

12 | Realtime Batt, LLC d/b/a iXCv. Actian Corporation,
et al., No. 6:15-cv-00463 (£.D. Texas)
 SnapHeerteinne i Transferred to the

i: Northers District of

13 Realtime Data, LLC d/b/a IXO vy. Drophox, Ine., No. California, January
| 16, 2616; Answerto

6:15-ev-00465 (B.D. Texas) | Amended Complaint
i filed February4,
| 2016 a

izConsolidatedwith

14 Realtime Data, LLC d/b/a IXOy. Echostar |enets Answer
‘ Corporation, et al., No. 6:15-cv-00466 (E.D, Texas) |,

 

| Complaint filed
3|FebruaryA, 2016

“Gonsolidated»with
feerrenennnerereentien

: Realtime Data, LLC d/b/a IXOv. Riverbed ae neSs
15 | Technology, Inc., et al., No. 6:15-cv-00468 (E.D. _ Amended Om rainfor Infringement

Tiled February 2,

| Realtime Data, LLC d/b/a INO v.BMCSoftware, Inc., | Yerminated October
No.6:15-cv-00464(E.D, Texas) £5,2015
Realtime“Data, "LLCWhb/a IXO y, OracleAmerica,‘Tne.|: Cotisalidated with
Letal., No, 6:15-cv-00467 (H.D, Texas)0 CaseNo12

| Texas)
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"|Consolidatedwith

18 Realtime Data, LLC d/b/a LXO v. SAP America, Inc., et | Case No. 12;_al,, No, 6:15-cv-00469 (E.D. Texas) : AnowersfoAmended
i February. 4, 2016

poe“Fransferredtothebog| Realtime Data, LLC d/b/a IXO v. Teradata : Northern Disirict of
_ Corporation,et al., No. 6:15-cv-00470 (E.D. Texas)—_California, January

: 19, 2016

——OrderGrantingee
99 «| Realtime Data, LLCd/b/a IXO v. Apple, Inc., No. 6:15- | Motion to Stay

_ ev-00885 (E.D. Texas) i entered February 11,: 2016

oy“Realtime Data LLC d'b/a IXO v. HewlettPackard|Complaintfiled
_Enterprise Co., etal.,No. 6:16-cv-00086(£.D.Texas} |February226,2016_

92 | Realtime DaiaLLCd/b/aIXOv. OracleAmerica, Inc., |C mpiaint filed \
_No, 6:16-cv-00088(B.D. Texas)_ _bebruary26,2016

: 93 Realtime Data LLC d/b/a IXO v. C.enturyLink,Inc.et|i Complaint filed
nl NO.6:16-0v-00087(ED, Texas) Bebmary26,2016ho

24 | Realtime Data LLCd/b/a IXO v. Dell, Inc., etal, No. | Cornplaint filed
|6:16-cy-00089(ED,Texas)|February26,2016

 

 
 

  

  

Updated court dockets for pending litigations are submitted herewith as documents NPL19-

NPL22.

InformationDisclosureStatement

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTO/SB/08b equivalent

are documents that:may be considered material to the patentability of this application as defined in

37 C.F.R. §1.56, and in compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97

and 1.98.

Applicant has listed publication dates on the attached IDS Formsbased on information

presently available to the undersigned. However, the listed publication dates should not be

construed as an admissionthat the information was actually published on the date indicated.

Atty. Dkt. No. 3421.005000C
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Applicant reserves the right to establish the patentability of the claimed invention over any

of the information provided herewith, and/or to prove that this information maynotbe priorart,

and/or to: prove that this information may not be enabling for the teachings: purportedly offered.

This statement should not be construed as a representation that a search has been made, or

that information more*material to the examination of the present patent application does not exist.

The Examineris specifically requested not to rely solely on the material submitted herewith.

Filing under 37 C.F.R. § 1.97(c). This Information Disclosure Statement is being filed more

than three months after the U.S. filing date AND after the-mailing date of the first Office Action on

the merits, but before the mailing date of a.Final Rejection, or Notice of Allowance,or an action

that otherwise closes prosecution in the application. The required fee is provided through online

credit card paymentauthorization in the amount of $180.00 in payment of the fee under 37 C.F.R. §

1.17(p).

A copy of document NPL11 is submitted. However, in accordance with 37 C.F.R. §

1.98(a)(2)(ii), no copies of the U.S. patents. cited as documents USI-US4 on the attached IDS Forms

are submitted.

Copies of documents NPLI-NPL10 and NPL12-NPL22 were cited by or submitted to the

Office in an IDS that complies with 37 C.F.R. § 1.98(a)-(c) in Application No. 14/733,565, filed

June 8, 2015 (now pending), which is relied upon for an earlier filing date under 35 U.S.C. § 120.

Thus, copies of these documents are not attached. 37 C.F.R. § 1.98(d).

It is expected that the examiner will review the prosectition and cited art in the parent

application nos. 14/733,565, filed June 8, 2015 (now pending); 14/577,286, filed December 19,

Atty. Dkt. No. 3421.005000C
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2014 (ow abandoned); 14/134,933, filed December 19, 2013 (now U.S.Patent No, 8,929,442);

14/033,245, filed September 20, 2013 (now U.S. Patent No. 8,934,535); 13/154,239,filed June 6,

2011 Mow U.S. Patent No. 8,553,759); 12/123,081, filed May 19, 2008 (now U.S. Patent No.

8,073,047); and 10/076,013, filed February 13, 2002 (now U.S, Patent No. 7,386,046), in

accordance with MPEP 2001.06(b),. and indicate in the next communication from the office that the

art cited in the earlier prosecution history has been reviewed in connection with the present

application.

Applicant submits herewith.an Office Action from the co-pending U.S. Patent Application

Document NPL11 isa copy of a. Notice of Allowance mailed March 25, 2016 in the

prosecution of co-pending, commonly-assigned U.S. Patent Application No. 14/733,565.

The identification of this Office Action is not to be construed as a waiverof secrecy as.to

that.application now or uper issuance of the present application as a patent. The Examineris

respectfully requested to consider the cited application and the art cited therein during examination.

It is respectfully requested that the Examinerinitial and return a copy of the enclosed IDS

Forms, and indicate in the official file wrapper of this patent application that the documents have

been considered.

Atty. Dkt. No. 3421.005000C
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Application No. 14/876,276

The U.S, Patent and Trademark Office is hereby authorized to charge any fee deficiency, or

credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

  
Michael V. Messinger
Attorney for Applicant
Registration No. 37,575 Date:

1100 New York Avenue, N.W.

Washington, D.C, 20005-3934
(202) 371-2600

279281 1_1.DOCX
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*EXAMINER: Initial if reference considered, whether or-notcitation is in conformance: with MPEP 609. Draw line through citation if not:in conformance
and not considered. Include copy of this form with next communication to applicant. ' Applicant’s unique: citation designation number (optional). * See
Kinds Codes of USPTO Patent Documents: at-wwW.uspto.gov or MPEP 901.04. > Enter Office that: issued the document, by’ the two-letter code (WIPO
Standard ST.3). * For Japanese ‘patent documents, the indication of the year of the: reign of the: Emperor must préecede:the serial number of the patent
document: ° Kind of document by the:appropriate. symbols as: indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place:a
check mark here if English language Translation is-attached.
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NON PATENT LITERATURE DOCUMENTS Ronan SS PSAUT

i “Tnelludetnameof the author(in CAPITAL,LETTERS), title‘of‘thearticle(when
‘ appropriate), title of the item (book, magazine,journal,serial, symposium,catalog, ete.), | T?
7Mate..page(s),volume--issuenumber(s), publisher,cityand/orcountrywherepublished i

Examiner | Cite
Initials* : No.!

Dell Inc.’s Answer, Defenges, and Counterclaimto Plaintiff's Second Amended
'NPLI | Complaint, filed in Realtime Data, LLC d/b/a IXO v. Actian Corporation, et:al., Case

LNo. 6:1 S+ev-~00463-“RWS-ADL (E.D. Tex.), filedFebruary19, 2016; 188pages.ae SE ERC eggne phacandee seen teens pocoenantd  

Riverbed Technology’ s. Answer, Defenses, and Counterclaims, filed in Realtime: Data,
NPL2. |. LLC d/b/a IXO.v. Aétian Corporation, et al., Case No. 6:15-cv-00463-RWS-JDL (E.D.

| Tex:), filed February 19, 2016; 26 pages.
came 

 
 

 

ap aintfor Patent‘Infringement‘Against Dell‘Inc.,“EMC,Corporation, ilandTnternet
\ Solutions Corporation, and Veeam Software Corporation,filed in Realtime. Data d/b/a
| IXO v.Dell the., et al., Cage No. 6:16-cv-00089-(E.D. Texas), filed February 26, 2016;

67 pages...on cs ce oe
Complaint for PatentInfringement‘AgainstHewlett Packard‘EnterpriseCo., HP

: Enterprise Services,.LLC, and Silver Peak Systems, Inc., filed in Realtiine Data d/b/a
: [xO v. Hewlett PackardveCo., et al., Case No. 6:16-cv-00086 (E.D. Texas),

NPL3

NPL4

 
 
 

 

Complaint for Patent+t Inttingement Against Century! itink, Inc. and Veritasas Technologies   
NPLS LLC, filed in Realtime Data d/b/a XO v, CenturyLink, Inc., et-al., Case No. 6:16-cv-

| 00087(E.D.Texas), filedFebruary26,2016; 46 pages.
Complaint for Patent Infringement Against Oracle. America, Inc.,filed iin Realtime IData

| NPL6 | d/b/a IXO v. Oracle America, Inc., Case No. 6:16-cv-00088.(E.D. Texas), filed February

£26, 2016; 40 pages.
RealtimeDataLLCd/b/aIXO’s Answer toEchostarCorporation’ sand“Hughes~
. Network Systems, LLC’s:Counterclaims, filed Realtime Data LLC d/b/a LXO v. Actian
' Corporation,et al., Case No. 6:15-cv-000463-RWS-JDL(E.D. Texas), filed February

25,2016;.8pases.

: . Realtime Data LLC dba IXO’s Answer to SAP> America Inc.'ssand Sybase,IInc.’s
: NPL8 ‘ Counterclaims, filed Realtime Data LLC d/b/a. [XO v. Actian Corporation,et al., Case

: No. &AS-“ev-000463-RWS-JDL (ElD.Texas),filed February25,2016; 55pages.seanseeunennnnncecncenntbant contenttte HARMS aa a Jee =

i Realtime Data LLC dbla [XQ’s Answer to Dell, Inc.’s Counterclaiins, filed Realtime
i NPLO | Data LLC d/b/a YXO v. Actian Corporation, et al., Case No. 6:15-cv-000463-RWS-JDL

(E.D Texas), filed|February.25,2016; 5 pages.|

 

 
  

 

 
 

  

 
i Copy of Non-Final Office Action for U.S. Appl. No.14/853,581, mailed.March 15,{NPLIO ;

: 20165 5 pages.

? Examiner

| Signature
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NON PATENT LITERATURE DOCUMENTS

 Include nameof the author (in CAPITAL LETTERS), title of the article (when
appropriate), title-of the item (book, magazine, journal, serial, symposium, catalog, § T°

| etc,), date, page(s), volume number, publisher, city and/or country where.published
Examiner | Cité
Initials* | No.!

 
| Copy of Notice of Allowancefor U.S. Patent Appl. No. 14/733,565, mailed March 25,
: 20:16; & pages.  

Petition for Inter Partes: Review of Claims 1-4, 8, 14-17, 21 and 28 of U.S. Patent No.

t NPLI2 6,597,812, filed in SAP Americ¢aInc, et al. v. Realtime Data, LLC-d/b/a [XO, Case.'No. }
i : IPR2016-00783 (P.T.A.B.), filed April 1, 2016; 67 pages.

 

  
Declaration.of Scott Bennett, Ph.D., filedin SAP AmericaInc.,-et al. v. Realtime Data

| LLC d/b/a IXO, Case No. IPR2016-00783 (P.T.A.B.),filed. April 1, 2016; 45 pages.
Zz iss)mt Gs

 

‘DeclarationofCharles D. CreusereinSupportofPetitionforInterPartesReview of
i Claims 1-4, 8, 14-17, 21 arid 28 of U.S. Patent No. 6,597,812, filed in SAP America

Inc., et-al. v. Realtime Data. LLC d/b/a IXO, Case No, IPR2016-00783 (P.T.A.B:), filed
nndAPTTy 2016582ABO tenant

NELSON,M., The Data Compression Book, Ist Edition, San Mateo, CA: M&T Books,
: 1992; 534 pages.

: RANDELL,B., "Hardware/Sofiware Tradeoffs: A General Design Principle?",
| NPL16 } Computing Laboratory, The University: of Newcastle Upon Tyne, January 25, 1985; 2

+ pages.3 ‘ sscerp penn dann me eee iten Hee ee eneiiiOHAAnneeeanetteeencoirainnnananmnnace a nen ame NanNayy .

 

 

 

 Pefinition of "consecutive", Random House Webster's College Dictionary, 2nd Edition,
NPLI? New York: Random House, 1998; p. 281.

 

NPLI8 ROBINSON,etal., "Results of a Prototype Television Bandwidth Compression
Scheme," Proceedings of the IEEE, Vol. 55, No. 3, March 1967; pp. 356-364.

EspenerEtAancaaeaeanionanaasacaisiaaaaacciaranegaasansesnaaits

' -NPLIO Court Docket History for Realtime Data LLC d/b/a IXO-v. Hewlett-Packard Enterprise
Co., et al., No. 6716-cv-00086.(E.D. Texas), downloaded March 1, 2016,2 pages.i

i¢

Court Docket History for Realtime Data LLC d/b/a IXO v. Oracle America, Inc., No.
‘ 6°16-cv-00088 (E.D. Texas), downloaded March 1, 2016; 2 pages.
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Electronic Patent Application Fee Transmittal

Application Number: 14876276

Filing Date: 06-Oct-2015

Title of Invention: Video Data Compression Systems

First Named Inventor/Applicant Name: James J. FALLON

Michael V. Messinger/William Flanigen

Attorney Docket Number: 3421.005000C

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Basic Filing:

Miscellaneous-Filing:
 

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
 

Extension-of-Time:
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Total in USD ($) 
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Electronic AcknowledgementReceipt

ee

ee

Title of Invention: Video Data Compression Systems

First Named Inventor/Applicant Name: JamesJ. FALLON

Customer Number: 26111pe
en

Application Type: Utility under 35 USC 111{a)

 
 

Paymentinformation:

[Beposkaccuns——SSSSCSCSC*dSCS

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows: 
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Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

3266514

3421005000C_5SIDS.pdf 3e9173c8ea977fb5b1 92cc8S9923dad2273)
cf972

Multipart Description/PDFfiles in .zip description

DocumentDescription

Miscellaneous Incoming Letter

Amendment/Req. Reconsideration-After Non-Final Reject

Claims

Abstract

NOApplicant Arguments/Remarks Made in an Amendment

wo NoTransmittal Letter

NoInformation Disclosure Statement (IDS) Form (SB08)

===

Information: 

424910
NPL11_NOA_14733565_03252

Non PatentLiterature 016.pdf 72bf5 1aaf73 ba3e6bad68be339876334c07
acfe1

 
Warnings: 

Information:

30302

Fee Worksheet (SB06) fee-info.pdf 597 1bd7 196 1 ccbaSdeSb3223436bdf2654
 

Warnings:

Information:
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This AcknowledgementReceipt 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 applicationis being filed and the application includes the necessary componentsfor 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/EO/903indicating acceptance of the application as a
nationalstage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown onthis AcknowledgementReceiptwill establish the international filing date of
the application.
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areasttepion,verte, 2tt
A

OnGent  wussttly wrssreph "7MICHAEL V. MESSINGER
DIRECTOR

(202) 772-8667
MIKEM@SKGF.COM

rae.

Gaaseribees PE

April 12, 2016

Commissioner for Patents Confirmation No. 3403
PO Box 1450 Art Unit 2634

Alexandria, VA 22313-1450 Attn: Mail Stop Amendment

Re: U.S. Utility Patent Application
Application No. 14/876,276; Filing Date; October 6, 2015
For: Widee Data Compression Systems
Inventors: FALLONe¢af.

Our Ref 3421.005000C

Commissioner:

Transmitted herewith for appropriate action are the following documents:

1, Online Credit Card Payment Authorization in the amount of $180.00 in payment of
ihe fee under 37 C.FLR. § L.L7(p);

2. Amendment and Reply Under 37 C.F.R. §1.111;

3. Fifth Supplemental Information Disclosure Statement;

4, Form PTO/SB/08a(1 sheet) listing 4 documents (US1-US4);

5. Form PTO/SB/08b (3 sheets) listing 22 documents (NPL1-NPL22); and

6. Acopyof the cited document (NPL11).

The above-listed documents arefiled electronically through EFS-Web.

In the event that extensions oftime are necessary lo prevent abandonmentofthis patent
application, then such extensions of time are herebypetitioned.

  UP eS SEGEL COM
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Commissioner for Patents

April 12, 2016
Page 2

Fee payment is provided through online credit card payment. The U.S. Patent and
Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment,
to our Deposit Account No. 19-0036.

Respectfully submitted,
oY

 STERS _RUSSLER, GoLpstey’& FAX PLLC.

   
 

   

- i MN ’ ‘S
“Michael V. Messinger \nscune™
Attomeyfor Applicant
Registration No. 37,575

MVM/MRM/wef

Enclosures

2792822_1.DOCX
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PTO/SB/06(09-11)
Approvedfor use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 14/876,276 10/06/2015|CL] tobe Mailed

ENTITY: [P< LarGe [] smatt [] micro

APPLICATION AS FILED — PART |

(Column 1) (Golumn 2)

37 GFR 1.16(a), (6), or (ci

37 CFR 1.16/k), (i), or (m:

CL] EXAMINATION FEEoNeso
TOTAL CLAIMS .
(37 CFR 1.16(i minus 20 =

(37 CFR 1.16(h) minus 3 =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155

LAP PLiCATION SIZE FEE for small entity) for each additional 50 sheets or
(87 CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

CFR1.16(s).

[1] MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED- PARTII

(Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

04/12/2016 AFTER PREVIOUSLY PRESENT EXTRA ADDITIONALFEE ($)AMENDMENT

30 minus|~30
Independent :

[_] Application Size Fee (37 CFR 1.16(s))

 
Cl FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

AMENDMENT
CLAIMS HIGHEST

REMAINING NUMBER
AFTER PREVIOUSLY

AMENDMENT. PAID FOR
Total (37 CFR * ak
Total | Ea
'27 CFR 1.16(h)

[_] Application Size Fee (37 CFR 1.16(s))

Cl FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))
AMENDMENT
* If the entry in column 1 is less than the entry in column2, write “O” in column 3. LIE
** If the “Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter “20”. /DOROTHYBELL/
*™ If the “Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter “3”.
The “Highest NumberPreviously Paid For” (Total or Independent) is the highest numberfound in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTOto
process) 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,
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 FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, calf 1-800-PTO-9199 and select option 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www .uspto.gov

 
  APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEYDOCKET NO. CONFIRMATION NO. 

 
14/876,276 10/06/2015 James J. FALLON 3421.005000C 3403

STERNE,KESSLER, GOLDSTEIN & FOX PLLC. |
1100 NEW YORK AVENUE, N.W. BOCURE, TESFALDET
WASHINGTON, DC 20005

2634

03/29/2016 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period forreply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

 . vgs . 14/876,276 FALLON ET AL.
Applicant-initiated Interview Summary Examiner Art Unit

TESFALDET BOCURE 2634 

All participants (applicant, applicant's representative, PTO personnel):

(1) TESFALDET BOCURE. (3) .

(2) Mr. Malek Michael (Mike), Attorney Reg. # 652171. (4) .

Date of Interview: 23 March 2016.

Type: [&] Telephonic [1 Video Conference
(] Personal [copy given to: [J applicant [J applicant’s representative]

Exhibit shown or demonstration conducted: [[] Yes &X] No.
If Yes, brief description:

Issues Discussed [[]101 112 (102 [103 [others
(For each of the checked box(es) above, please describe belowthe issue and detailed description of the discussion)

Claim(s) discussed: 7 and 719.

Identification of prior art discussed: none.

Substance of Interview
(Foreach issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include:identification orclarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of anyapplied referencesetc...)

See attached detail action.

Applicant recordation instructions: The formalwritten reply to the last Office action must include the substanceofthe interview. (See MPEP
section 713.04). If a reply to the last Office action has already beenfiled, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whicheveris later, to file a statement of the substance of the
interview

Examinerrecordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argumentor issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcomeofthe interview, to include an indication as to whether or not agreement was reached ontheissues raised.

1] Attachment 
/TESFALDET BOCURE/

Primary Examiner, Art Unit 2634

 
U.S. Patent and Trademark Office

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20160323
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Summaryof Record of Interview Requirements

Manualof Patent Examining Procedure (MPEP), Section 713.04, Substanceof Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be madeof record in the
application whetheror not an agreement with the examiner was reachedatthe interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transactedin writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise. stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that recordisitself
incomplete through the failure to record the substanceofinterviews.

It is the responsibility of the applicant or the attorney or agent to make the substanceofaninterview of recordin the applicationfile, unless
the examinerindicates he or she will do so. It is the examiner’s responsibility to see that such a record is made andto correct material inaccuracies
which beardirectly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes andfilling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure,or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion ofthefile, and listed on the
“Contents” section of the file wrapper. In a personalinterview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
eitherwith or prior to the next official communication. If additional correspondencefrom the examineris notlikely before an allowanceorif other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
— Application Number (Series Code and Serial Number)
—Nameof applicant
—Nameof examiner
— Date of interview

—Typeof interview (telephonic, video-conference, or personal)
—Nameofparticipant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
—Anindication whetheror not an exhibit was shown or a demonstration conducted

—Anidentification of the specific prior art discussed
—  Anindication whether an agreement was reached andif so, a description of the general nature of the agreement (may be by

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreementas to allowability is tentative and does
not restrict further action by the examinerto the contrary.

—Thesignature of the examiner who conductedthe interview (if Form is not an attachment to a signed Office action)

Itis desirable that the examinerorally remind the applicant of his or her obligation to record the substance of the interview of each case.It
should be noted, however, that the Interview Summary Ferm will not normally be considered a complete and proper recordation of the interview
unlessit includes, or is supplemented by the applicant or the examinerto include,all of the applicable items required below concerning the
substanceofthe interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the argumentsis not
required. The identification of the argumentsis sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcomeof the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substanceof an interview. If the record is not complete and
accurate, the examinerwill give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should senda letter setting forth the examiner’s version of the
statementattributed to him or her. If the record is complete and accurate, the examiner should placethe indication, “Interview Record OK” on the
paper recording the substanceofthe interview along with the date and the examiner'sinitials.
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Application/Control Number: 14/876,276 Page 2
Art Unit: 2634

1. The present application is being examined underthe pre-AlAfirst to invent

provisions.

ApplicantInitiated Interview Summary

2. Applicant’s representative Mr. Malek Michael (Mike), Attorney Reg. # 65211,

called Examiner on 03/17/2017 and proposed to delete the claimed limitation, “for

compressing video data, “in the preamble of the independentclaims 1 and 19 in order to

overcome the 112 2" paragraphrejection indicatedin the office action mailed on

01/28/2016. After reviewing the proposed amendment, Examiner called back on

03/23/2016 and agreed that the proposed amendmentwill overcome the 112 second

paragraphrejection. Examiner suggests Mr. Malek that the proposed amendment would

not guarantee that there would not be any applicable art to reject the claims.

Further Mr. Malek argued that the proposed amendmentto the abstractfiled in

the preliminary amendmentof 12/11/2015 reflects to the claimed invention of the instant

application. The abstract was not properly indexedin the file (eDAN), where Examiner

did not locate the preliminary amendment when the casewasfirst examined. Examiner

agreed that the amendmentto abstract reflects the claimed invention and the objection

will be withdrawn.

Conclusion

IPR2018-01413
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Application/Control Number: 14/876,276 Page 3
Art Unit: 2634

3. Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to TESFALDET BOCURE whosetelephone numberis

(571)272-3015. The examiner can normally be reached on 8:30am-to-5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Daniel C. Washburn can be reached on 571-272-5551. The fax phone

numberfor 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 Private PAIR or Public PAIR. Status

information for unpublished applications is available through Private 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 information system,call

800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/TESFALDET BOCURE/

Primary Examiner, Art Unit 2634

/T. B./

Primary Examiner, Art Unit 2634
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FOURTH SUPPLEMENTAL

INFORMATION DISCLOSURE Fit NamedInventor | James J. FALLON
STATEMENT BYAPPLICANT \_ Art Unit | 2634soemnnnrannnnnyoe cenS anne soneaesusnappenneetnenegene _ExaminerName _ |BOCURE,‘TESF/ALDET_eT

‘AttorneyDocketNumber|3421.005000C

 

NGN PATENT LrTERATURE DOCUMENTS
Include nameof the author(inCAPITALLETTERS), title of the article(whenExaminer Cite -

tnitats* Nat appropriate), title of the item (book, magazine, journal, serial, symposium,catalog, ete:), T°
date, page(s), volume-issue number(s), Publisher,cityand/orcountry:where‘published_Stsei aay

Second Amended Complaint forPatent Infringement Against Riverbed Technology,Inc.
and Dell, Inc., filed in Realtime Data LLC d/b/a EXO v: Actian Corporation,et al., Case

No. 6: 15+cv-00463-RWS-JDLCE.D.Texas), filed February 2, 2016; 37 pages.
i Defendant Dropbox’ 8 ‘Answer to Plaintiff Realtime Data LLC d/b/a EXO’s Amended
' NPL2 : Complaint, filed in Realtime Data LLC.d/b/a 1XO v. Actian: Corporation, -et.al., Case
' : No. 6:15+cv-00463-RWS-JDL (E.D. Texas), filed February 4, 2016; 10 pages.

 
 

Defendants Echostar Corporation’sand‘Hughes‘NetworkSystems, LLC’s Answer,
: Affirmative Defenses, and Counterclaims to Plaintiff Realtime Data LLC d/b/a IXO’s
' Amended Complaint, filed in Realtime Data LLC d/b/a IXO y. Actian Corporation,et

-Lal, CaseNo, 6:15-cv-00463-RWS-JDL(E.D.Texas),filedFebruary4,2016; 23pages.J
Defendants SAP AmericaInc. andSSyBase, Inc,’s Answer, AffirmativeDefenses, and sf

| Counterclaimsto Plaintiff's Second Amended Complaint, filed in Realtime Data LLC
i d/b/a IXO v. Actian Corporation,et al., Case No. 6:15-cv-00463-RWS-JDL.(E.D.

_Texas), filedFebruary4,2016;35pages.

 

 

Dell Inc.’s. Answer, Defenses, and Counterclaims to Plaintiff's Amended Complaint,
NPLS ‘fi led in Realtime Data LLC d/b/a IXO v. Actian Corporation, etal., Case.No. 6:15-cv-

\ i' 00463-RWS-JDL (ED. Texas), filed February 4, 2016; 28 pages.
sobtef SotSree

Standard Function Library (SFL) Code, Version 1.4, written March 29; 1993, revised
January 2, 1997; 190 pages.

 

 
 

 
 

JaARRAAASSSUGEHLERSeegionnnnannennnnnecncnnnnnd

Standard Function Library Documentation, written June-4, 1997, revisedNovember 17,
1997; 1,102. pages. (Submitted in 6 parts.)

! Defendants. Oracle America, Inc., Hi ett-PackardCompany,and‘HP‘Enterprise
| Services, LLC's Invalidity Contentions, submitted in Realtime Data, LLC d/b/a IXOv.
i Actian Corporation,et al., Casé No. 6:15-cv-00463-RWS-JDL (E.D, Texas), served

{December4, 2015;62pages. oe
Non-Confidential Exhibits A3-A4 to Defendants Oracle ‘America, Inc., Hewlett-Packard

: Company, and HP Enterprise Services, LLC's Invalidity Contentions, submitted iin
‘ i Realtinie Data, LLC d/b/a [XO v. Actian Corporation, et al., Case No. 6:15-cv-00463-
“nnn -RWS-JDL(B.D. Texas),servedDecember4,2015;296pages. a

: Non-Confidential Exhibits B3-B4 to Defendants.-Oracle America, Inc., Hewlett-Packard
: Company, and HP Enterprise Services, LLC's Invalidity Contentions, submitted in
? Realtime Data, LLC d/b/a [XOv. Actian Corporation,ct al., Case No. 6:15-cv-00463-

RWS-JDL (E.D. Tena) served December4, 2015; 1,179 wages.
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“NonConfidential‘ExhibitsC4-C7 and C9to Defendants Oracle‘America,‘Inc.,“Hewlett-
| Packard Company, and HP Enterprise Services, LLC's Invalidity Contentions,
‘‘ submittediin Realtitte Data, LLC d/b/a EXO v. Actian Corporation, et-al., Case No.
16: 1§-cv-00463-RWS-JDL(E.D.Texas),served December 4, 2015;3,i)PAgesea
\'Non-Confidential Exhibits D4-D7 and D9to Defendants Oracle ‘America, Ine., Hewlett-

Packard Company, and HP Enterprise Services, LLC's Invalidity Contentions,
submitted in Realtime Data, LLC d/b/a [XO v. Actian Corporation, ct-al., Case No.

|6:15-cv-00463-RWS-JDL (E.D,Texas),servedDecember 4, 2015; 3,125 pag
“FNon-Confidential Exhibits EI “EA to Defendants Oracle America, Inc., Hewle

i Company, and HP Enterprise Services, LLC's. Invalidity Contentions, ‘submitted in
{ Realtime.Data, LLC d/b/a 1XO v; Actian Corporation, etal., Case.No. 6:1 §-cv-00463-

 
 kard|

| "Adaptive Lossless Data Compression Algorithm," ECMA Standard ECMA-222, June
| 1995; 20 pages. 

|
| "ALDCI-40S Adaptive Lossless Data Compression," IBM Microelectronics Data
, Compression Technologies,. May 1994; 2 pages.
{

fenenteafneeeaaneananannecnmaaedbasenanaeatetcAREA

%

 

AMIR, ET AL., "An Application: Level Video Gateway," ACM Multimedia, San
| Francisco, November 1995; 11 pages.( NPL16

i ANDREWS,ET AL., "A Mean-Removed Variation of Weighted Universal Vector
| NPLI? ; Quantization for Image Coding,” IEEE Data Compression Conference, 1993; pp. 302-

309.

AX.25 Link Access Protocol for Amateur Packet Radio, Version.2.2, Tuscon Amateur

: Packet Radio Corporation, Revision: July 1998; 143 pages.

BAKER, ET AL.,|."Lossless Data:aCompression for Short Duration: 2D Frames in
: NPLI9 ‘ Positron Emission Tomography," IEEE Nuclear Science Symposium and Medical
: J| ImagingConference, 1993; pp. 1831-1834.  

BASSIOUNI, ET AL., "A Scheme for Data Compression in Supercomputers," IEEE
Supercomputing.'88, 1988; pp. 272-278.
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FOURTH SUPPLEMENTAL |14/876,276
INFORMATION DISCLOSURE
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 2634  

(Useas many sheets as: necessary) ™| BOCURE,TESF,ALDET_
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NON PATENT LITERATURE DOCUMENTS

deen? ee Include name of the author (in CAPITAL LETTERS), title:of the article @vhen
Examiner | Cite appropriate), title of the item (book, magazine, journal, serial, symposium, catalog,Hiais® | JotInitials No. etc.), date, page(s), volumenumber,Publisher,cityand/orcountry where published  

: “BRUCKMANN, ET AL.,"Selective Medical Image Compression Using Wavelet
: NPL21 Techniques," Journal of Computing, and Information Technology, Vol. 6, No. 2.(1998);
‘ 23 pages.

: CHENG, ET AL.,Afast.‘highly reliable data. compressionsn chip and algorithm for
NPL22 {{ storage systems,”BM Journal of Research and Development, Vol. 40, No. 6,

| November 1996;>PP. 603-613.  
"ZHANG, ET AL., "Content.based video retrieval and compression: a unified‘solution,"

NPL23 : IEEE Proceedings of the International Conference:on Image Processing, October 1997;
BPBB16.i

| CRAFT, D., "A fast hardware data compressionnalgorithmaand some algorithmic
' extensions," IBM Journal of Research and Development, Vol. 42, No. 6, Noveniber

1998; pp. 733-745.
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| SATTLER, M., Internet TV with CU-SeeMe, Indianapolis, IN: sams.net, 1995; 172
pages.

DANSKIN,J., "Compressing The X Graphics Protocol," Dissertation, Princeton
University Department of Computer Science, January 1995; 147 pages.

; : FOX, ET AL."AdaptingttoaNetwork.and Client Variability via On-n-DemanddDynamic
| NPL27 ‘ Distillation, " Proceedings of the Seventh International Conference on. Architectural

| SupportforProgramming LanguagesandOperating.Systems,1996;>PP. 160-170,
| FOX, ET AL., "Adapting to Network and Client. Variability Using Infrastructional

NPL28 { Proxies: Lessons and Perspectives," Abstract, IEEE Personal Communications, Vol.S,

No, 4, August 1998;2Pages.   

| BOTTOU, ET AL., "High Quality Document Image Compression with DjVu," Journal
NPL29 of Electronic Imaging, Vol. 7, No. 3, 1998; pp. 410-425.

 
i HOWARD,ET AL., "Parallel Lossless Image Compression Using Huffman.and

Arithmetic Coding," IEEE Data Compression Conference, March 1992; pp. 299-308.
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NPL31 | "Hewlett-Packard Journal,” Hewlett-Packard Corporation, June 1989; 84 pages.   

HSU, ET AL.,"AutomaticcSynthesis of.Compression Techniques for Heterogeneous
| NPL32 | Files,” Software- Practice and Experience, Vol. 25, No, 10, October 1995; pp. 1097-

6.
patentefenennenentfs athenarerionanannanneecineenneians os

;"Guide to Sharing and ‘Partitioning IBMTapeLibraryDDataservers," IBM International
© NPL33 Technical Support Organization, San Jose Center, November 1996; 276 pages.

(Submitted in 2 parts.)

"Add-On OptionsffortheXpressFiles,'""Intelligent Compression Technologies,"1998,
accessibleat

<http://web.archive.org/web/199805180534 | 8/ictcompress.com/options_X.html>; 2
ipages.

 

 {. "Introducing, XpressFiles," IntelligentCompression Technologies, 1998, accessible atat
+ NPL35  { <http://Aveb.archive.org/web/199805 180533 10/ictcompress. com/xpressfiles.html>; 1

: page.

"TheTechnology‘BehindXpressFiles, " IntelligentCompressionTechnologies,"1998,
i accessible:at

 
 

NPL36 <http://web.archive.org/web/19980518053634/ictcompress.com/technicalX.html>; 1

: NPL37 XpressFiles White Paper, Intelligent Compression Technologies, 1999; 3 pages.

 "XML-~XpressProduct Overview," Intelligent‘Compression.Technologies,2001,
+ accessible at

<http://web.archive.org/web/200208 1 8002535/www.ictcompress.com/products_xmlxpr
 

"ICT's XML-Xpress," Intelligent Compression Technologies, December 2000; 6 pages.

LARMOUTH,J., "ASN. 1 Complete,” Open Systems Solutions, 1999; 387 pages.
: (Submitted in 4 parts.)

 
 

 
  

 acenna

 
Spo TET

Examiner t Date
Signature t i. ConsideredANNAasSAA “= . ~

*EXAMINER: Initial if reference considered, whethér or not éitation is in Conformance with MPEP 609. Draw line:through citation if notin conformance
and‘not considered. Include copy ofthis forrn with next communication. to applicant.
' Applicant’s unique citation designation ntimber (optional).” Applicantis to place a check mark here:if English language Translation is attached.

IPR2018-01413

Sony EX1002 Page 718



IPR2018-01413 
Sony EX1002 Page 719

 
 

 
 
 

Exjuivalent.of Form PTO/SB/08b 47-09)

; Substitute for form: 1449/PTO i. CompleteifKnown._
FOURTHSUPPLEMENTAL ApplicationNumber____14/876,276

INFORMATION DISCLOSURE | Pamnes 1,FALLON
STATEMENT BY APPLICANT 5634 a

hgeeeACCOSEUY)eee Examiner.Name BOCURE,‘TESFALDET_Attorney DocketNumber i |

 

NON PATEN’y LIFERATURE“DOCUMENTS.
Includenameof the author (in CAPITAL LETTERS), title of the article (when

appropriate), title of the item (book; magazine, journal, serial, symposium, catalog, T
etc.), date, page(s),volume number, publisher, city:and/orcountry:where published

"Magstar and IBM 3590 High Performance Tape Subsystem TechnicalGuide,"IBM
International Technical Support Organization, San Jose Center, November 1996; 287

ages. (Submittediin2 parts.a

 

Examiner Cite
Initials*
 

  

 
 
 

 
 
 

 
 + McGREGOR, ET AL. "Performance Impact of Data Compression 0onnVirtual Private

NPL42_ } Network Transactions," IEEE Proceedingsof the 25th Annual Conference on Local

_ Computer’Networks,2000; 11 pages.|
i- SUMMERS, B.,. "Official Microsoft NetMeeting Book," Redmond, WA: Microsoft
‘ Press, 1998; 374 pages: (Submitted in 5‘parts.) 

BRITTON,ET AL., Discover Desktop Conferencing with NetMeeting 2.0, Foster City,
CA: IDG Books. Worldwide, Inc., 1998; 304 pages. (Submitted in 4 parts.)

Soestetoeetteane eaeererteeioenenapegoapanenanecinee acrevrereriritennnnnannnncbannnnnynnnnnnen

"RANGANATHAN,>N.,., "High-Speed VLSISI Designs for Lempcl-“Ziv-Based Data

: NPL44 

 

  
NPL45 Compression,” IEEE Transactions on Circuits and Systems - Il: Analog and Digital

SignalProcessing,Vol.40,1No.2 February 1993;>PP.§96-106.

NPL46 User's Guide, Sidewinder.50 AIT-1 Tape Drive, Seagate Technology, Inc., 1997; 19
pages ees

PROSISE,J., “Understanding Data Compression," PC Magazine, May 25, 1993; pp.
305-308.

 
NPL48 | WELCH,T., Source Code, University of California, 1985; 23 pages.

 
ABALLET AL."Memory ExpansionTechnology (MXT); SoftwareSupporand

NPL49 : Performance," IBM Journalist: of Research and Development, Vol. 45, No. 2, March
i 2001; pp. 287-301.   

 
ANDERSON,ET AL., "Codec Squcezes Color Teleconferencing Through Digital

| NPL50 Telephone. Lines,” Electronics, January 26, 1984; pp. 113-115.
awe genoaSee reeeneenenniirieennnnnnniineninanannnnnnnnnnnn caronnnngnty

Examiner i Date

Signature i Considered 4wont Stones pacers nateeneeetenneihiinnriniananacanccnaanennennaanl

*EXAMINER:Initial if reference considered, whether of notcitation is in conforraance-with MPEP 609..Draw line through citation if not-in conformance
and not considered: Include copy of this form with-next communtcation to applicant.
' Applicant’s-uniquecitation designation number (optional), *-Applicantis:to place a-check-mark here-if English language Translation is attached.

 

IPR2018-01413

Sony EX1002 Page 719



IPR2018-01413 
Sony EX1002 Page 720

Equivalent of Form PTO/SB/08b 47-i

  
 
 

   

| Substitute for form 1449/PTO OG ~~ CompleteifKnown __
FOURTH SUPPLEMENTAL {ApplicatonNuriber_mo ABTSET|

: OM DIR Tow FilimgDate 2015nmin
INFORMATION DISCLOSURE FirstNamedInvetitorjamesJ.FALLON ae
STATEMENT BY APPLICANT | 3634 ~

(Use as many sheetsasnecessary)‘ExaminerName,BOCURE,TESFALDET
 Attorney Docket Number t 3421.005000C

Include name of the author (in CAPITAL LETTERS), title ofthe afticie (when
appronr jate}, title of the item (book, magazine, journal, serial, symposium, catalog, | "te.), date, page(s), volumenumber,.publisher, city and/or country where published|

| Exantiner | Cite
initiais* No.’ \

sassad 

| COBNE, ET AL., “A Fast Route For Application of Rate-Distortion Optimal
NPLS51 : Quantizationiin an MPEG Encoder,” IEEE: Proceedingsof the International Conference

on\ImageProcessing, 1996; pp. 825-828.
IPT:

 

' ERANASZEK, ET AL., “Algorithmsand Data.Structures5forCompressedMemory
Machines,” IBM Journal of Research and Development, Vol. 45, No. 2, March 2001;

pp. 245-258.
FRANASZEK,IET AL., "OnnInternal OrganizationiinnCompressed Random-Access
Memories," IBM Journal of Research and Development, Vol. 45, No. 2, March 2001;

i pp. 259-270.paseencnnnenhanrneecncenncee ne siteannnnernersniaasiinnnnnanngenhepsiRiwanedaanean aeee 20 etreeeneintitlecRNACHario

 

 

NPLS4 IBM Technical Disclosure Bulletin, Vol. 38, No. 2, February 1995:3 pages.
WARASHnnnnr cca enenee ine semeeen

  
 
 
 

 

"YBM Boosts Your Meinory,” Geek.com,accessible. at <http://www.geek.com/ibm-
: boosts-your-memory/>, Jutie 26, 2000; 3 pages.

‘ "TBM Research Breakthrough Doubles Computer Memory Capacity,” IBM Press
Release, June 26, 2000; 3 pages.

International Search Reports directed to International Patent Application Nos.
PCT/USO1/03711 and PCT/US0Q1/037 12, January 28, 2001 and May 10, 2002; 9 pages.

 

| MURASHITA, ET AL., "High- Speed. Statistical ‘CompressionUsingSelfOrganized
‘ NPLS9 : Rules and Predetermined Code Tables," IEEE Proceedings of Data Compression

: Conference, 1996;p. 449.t
aoe eeLUEEERERORSTESEEDS ARLAAAMERY —

' RICE, ETAL., "Lossless CodingStStandards forstSpace Data Systems," IEEE Conference
NPL60 | Record of the Thirtieth Asilomar Conference on Signals, Systems and Computers, 1996;

| PP. 577-585.

 
  

i

passaseeerneenreconnnnnmnnanas

Examiner

Signature

Senetrererinananiamanda nnainnAAASEASNANT
: Date

ConsideredJaanaenneeAnnan
  
 

 
 
 

*EXAMINER:Initial if reference considered, whether or not’citation is in conformance with MPEP 609. Draw line through Cilation: if not in conformance

and not-considered. Include. copyof this.form with next communication to applicant.
' Applicant’s unique’citation designation ‘nutnber (optional).* Applicantis to place-a check mark:here if English language Translation is attached.

IPR2018-01413

Sony EX1002 Page 720



IPR2018-01413 
Sony EX1002 Page 721

oaof Form PTO/SB/08b 7-093
Substitute for form 1449/PTO

FOURTH SUPPLEMENTAL

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
£ s€-aasesmany sheets as necessary) 

Include.name of the author (in CAPITAL LETTERS), title ofthe-article (when
appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, | T
etc.) date, page(s), volume number, Publisher,cityand/or country where publishedwean nnEET aennnnee x

t Exaiiiner Cite

Initials* | No.'
   

 

RICE,R., "Sonie Practical Universal Noiseles Coding Techniques,” National
* Aeronautics and Space Administration, JPL Publication 79-22, 1979; 149 pages. 

"ServerWorks TTo»DeliverIIBM's's Memory eXpansion“Technologyinin Next-Generation
WPL62.|Core Logic for Servers,” ServerWorks press release, accessible at

<http: fiwww.sserverworks, comi/news/press/000627,html>, June 27, 2000,Ippage.a nenen ne na eaneeEEE aeatenn sorrr
 

| SMITH, ET AL., "Memory Expansion Technology (MXT): Competitive Impact," IBM:

| NPL63 Journal of Research and Development, Vol, 45, No. 2, March.2001; pp. 303-309.

: TREMAINE,ET AL., "IBM Memory Expansion Technology (MXT)," IBM Journal of
» Research and.Development, Vol. 45, No. 2, March 2001; pp, 271-285.

: VENBRUX,ET AL., "A VLSI Chip Set for High-Speed Lossless Data Compression,"
NPL65|IEEE Transactions on Circuits-and Systems for Video Technology, Vol. 2, No.4,

|December 1992,PP.381,341.

  
 

| YEH, P.,. "The CCSDS Lossless Data Compression1Recommendation for Space
NPL66 : Applications, " Chapter 16, Lossless Compression Handbook, SAYOOD,K..,-ed.,

: | Academic|Press, 2003; PP.3il-326.sieroresnensieannaicannenniianeiiacneneh pai ne naneenareEnNEEainteateetee

| MARTIN, J., "HP drive offers data compression," COMPUTERWORLD,May9, 1988;
i p. 76.

| NPL67

 

MILLMAN,I., "Image and Video Compression," COMPUTERWORLD,January 18,
» 1999; p. 78.

seeninceatbaececea tegenpepeeAnnaneSweRA

| NPL68

| NPL69 "MégaRam Disc Emulator: Revolutionary, Non-rotating, Solid-state Replacement for
: Fixed and Moving Head Discs," Imperial Technology,Inc., October 1985; 4 pages.
 

"MegaRam-PC: Solid-State: Disk Emulator For The IBM And IBM Compatible
NPL70 : Persorial Computers,” Imperial Technology, Inc., October 1985; 2 pages. 
 

 
 

 
paasqenneeainnerentotuvtinenrennnnnnainanannnaaaeanRO eoernnntncn

Date

: Consideredpaneerne eeeeecunenannennnyenannainnmnnannnnannnnnngonnaomansitiviccnannnannnnnnalmarinisinannnnnnnnnsNyanSnnvnn
 
 

Examiner

Signaturefeannnnnne?    
*EXAMINER:Initial if referénce. considered, whetlier or not citation is in conformance with MPEP 609. Draw line throughcitation if not in conformance
and not cofisidered. Include copy of this form with next communication to-applicant.
| Applicant's unique citation designation number (optional).” Applicunt is to place.a check mark here if English language Translationis attached.

IPR2018-01413

Sony EX1002 Page 721



IPR2018-01413 
Sony EX1002 Page 722

Equivalent of Form PTO/SB/08b £7.09)

 
Substitute-for form 1449/PTO L Com

FOURTH SUPPLEMENTAL

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT 2634.SOanneoeamine?DNameeRTESERLBETa|

| Attorney Docket Number {\ 3421 .005000C

 (Use as mary sheets as nec
 

RPP i" peerUnNANAAAAIRANAIOI ONE N SUCHHONS

Include name of the‘author (in CAPITAL LETTERS),title of the article (whenExaminer | Cite opt
Initiais* No! appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, T
OE ” etc.), date, page(s), volume.number, publisher, city and/or country where-published

oo“"MegaRam‘SolidState Disks," ImperialTechnology,Inc.,“accessible via the Internet.|
Archiveat

i <https://web.archive.org/web/19990501 183337/http://imperialtcch.com/SolidState.html }
__§>,May1,1999;3pages, E

©"Quantum RushmoreSolid State Disk Drives,"QuantumCorporation,“accessible via the ;
Internet Archiveat

: <http://web.archive.org/web/1 999050805 1125/http://www.quantum.com/products/ssd/> §
|.May8,199933pages.

 
NPL72

  
 

 
 
 
 
 

: "Lucent Opts for Hi/in Compression and Eneryption In Latest Portmaster Products," PR
’ Newswire, May 11, 1999; 2 pages. 

7711 to 7751 Migration Application Note, Hi/fn Network Security Processors,
Applicatior.Note AN-0002-00, October 1, 1998; 8 pages.

: 9705 Network Software Design Guide Application. Note, Stac Electronics, Inc., APP-
{ 0012 Revision 1.0, May. 1993; 30 pages.

NPL76 : 9705/9705A Data Compression Coprocessor Data Sheet, Hi/fn, May: 1996; 87 pages.
j

| 9711 to 771.1 Migration Application Note, Hi/fn Network Security:Processors,
NPL ' Application Note AN-0007-00, October 1, 1998; 7 pages.
 ¢:4:ii ainedpnanneraniitinnnncininnohenna: f¢

| 9732AM Data Compression Coprocessor Data Sheet, Hi/fn, PRS-0055. Revision 0.1,
NPL78 i| May 1999; 58 pages.
 

BLELLOCH,G., "Algorithms in the Real World: Lecture Notes (Fall 1997)," Lecture
NPL79 : Notes, UC Berkeley, April 23, 1998; 303 pages. (Submitted in 2 parts.)

parecsenennrnssiineinainacensenennenensstntenerroommnananacnanjanqnnanarnaanarcanntnaatsneasnanannasenyryyrinrrarasiatacaaaaasaannnnanraiioatacsaanansaaans iiataaasiewanay

LeCUN, ET AL., "DjVu: a Compression Method for Distributing. Scanned Documents
NPL80 : in Color over the Internet," AT&T Labs-Research, January 1999;.2 pages.

 
; Examiner

Signature  
*EXAMINER:Initial if'reference’considered, whether of not citation is in conformance with MPEP 609; Draw.line through-citation ifmnot-in-conformance
and not considered. Include copy of this form with next communication (o-applicant.
* Applicant’s unique citation: designation number (optional). ? Applicant isto place-a check mark here if English language Translation is attached.

IPR2018-01413

Sony EX1002 Page 722



IPR2018-01413 
Sony EX1002 Page 723

_..CompleteifKnown|

: October 6,.2015

 
 
 

FOURTH SUPPLEMENTAL

INFORMATIONDISCLOSURE

STATEMENTBY APPLICANT
(Use as many sheets as necessary)

 
 
  ryshecisasnecessary)|ExaminerName|BOCURE,TESFALDET

Pof 314 7 : Atorney DocketNumber|3421.005000C  
 
 

 

 

 Examiner |
Initials* appropriate), title of the item (book, magazine, journal, serial, symposium, catalog,

etc.), date, page(s), volume number, publisher, city and/or country where published 

 
7711 Encryption Processor Data Sheet, Hi/fn Network Security Processors, June 1999;

NPL82_ | 77 pages ;t
erreeannandageannennnenanalanhtbanyaarmrtinanannannasadacsassienstistshanaaas tingeanyhinairyyayeeeehnateYAN —_

7751 Encryption Processor Data Sheet, Ii/fn Network Security Processors, June 1999;
| NPL8S 84 pages.

‘ NPL84 : 9751 Data Compession. Processor Data Sheet, Hi/fn, June 1999; 66 pages.;

"Hi/fn Eneryption Products Power Network. Alchemy's Revolutionary VPN Products,”
i Business. Wire, January 26, 1999; 2 pages.

 stintgetimeganeanpinn sea naahaa

NPL85

"FTi/fn Provides Hardware Encryption for Xedia's New Access Point QPVN Internet
Access Platform,” Business Wire, October 19, 1998; 2 pages.

t

,

1
: NPL86  
 yeenennnnggperREA aeneaeiaanaasntithttrrenintantanttnaasivnmnnnnnaanammaanaisinns saan shanannen

|

NPL87 "ELZW Data Compression,” Dr, Dobb's, October 1, 1989; 14 pages.

1ahveoireMACROeneames nee ete tt ninBierscnatanhannnananarilantiananatenteerhttAARNEERRATA

  "New Accelerator Chip From Hi/fn to Speed-Up Virtual Private Networks - 'VPNs',"
: Business Wire, January 26, 1999; 3 pages.

 
 

prreeees

| Progratiming the 7711 For IPSEC Applications Application Note, Hi/fn Network
: Security Processors, Application Note. AN-0002-00, October 1, 1998; 15 pages.

FRIEND,R., "IP Payload Compression Using LZS, Request for Comments” The
Internet Society, Network Working Group, Hi/fn, Inc., December 1998; 9 pages.  
 
 

 

Examiner : Date i

| Signature Considered L iSaaeensnccosennes Aaa seetoendeneatheeenone

*EXAMINER:Initial ifreference considered, whetheror not citation is in conformance:with MPEP 609. Drawline through citation if not.in: conformance
and not considered. Include copy ofthis form withnext.communication to-applicant.
' Applicant’s uniquecitation designation number (optional), > Applicant is to place a check: mark here if English language Translation is attached.

IPR2018-01413

Sony EX1002 Page 723



IPR2018-01413 
Sony EX1002 Page 724

  

  
 
 

wivalent of Form PTO/SB/08b 17-093. _

; Substitute for form 1449/PTO CompleteifKnowk _
FOURTH SUPPLEMENTAL _14/876,276 ones

INFORMATION DISCLOSURE (sepa ee
STATEMENT BY APPLICANT “Antutnt mom

(Use as many sheets as necessary)
10 |of|i4

 
  
   
 

 
 Application1Number_ 

Sheet  

Include namie2 of the author {in CarlVAL LETTERS), title of the article (whenExaminer Cite : 2
Teitials* No! appropriate), title of the item (book, magazine, Journal, serial, symposium, catalog, {= Ti ‘ . ¢ 

 
 

etc.t.),.¢date,,bagels ), volume number,>publisher,cityand/orcountrywhere published
‘ creenshot of hifh.com, accessible Via the Internet Archive at

NPL91 | <https://web.archive.org/web/19981212025553/http://www.bifn.com/>, December 12,
: 1998; 1 page.rnrnintigenanne gsennai AALLAUL 

| NPL92 | WIRBEL,L., "Volume shipment for Hi/fn encryption processor," Electronic
: | Engineering Times, Issue 1005, May 4, 1998; 2 pages.

scienineenencecesueneneeiuennenvanapengnnntiverrerntineereninsageeneininnnnrnsiinnentitnnennntnnceeeteet

NPL93 "Inteltigent Compression Technologies: Intelligent: Compression Technologies releases
:» XML compressor, XML-Xpress," M2 Presswire, January 30, 2001; 5 pages:

 
Beenepnone pannaensuesung generoangry| Form 10 - General Form for Registration of Securities, ifn, jinc., United§States

| NPL94|Securities and Exchange Commission,filed December 8, 1998; 387 pages. (Submitted
in 3 parts.)

NPL9S Form S-3 - Registration Statement Under The Securities Act of 1913, hi/fn, inc., United
States: Securities and Exchange Commission, filed February 17, 1999; 151 pages.  

NPL96 HP. 7979A/7980A/7980XC Tape Drive User's: Guide, Hewlett-Packard Corporation, HP }
i: Computer Museum, October 1988; 76 pages.

| 79804 Tape Drive ~ Documentation, HP Computer Museum, accessible.at
| <http: /iweww,hpmuseum.net/exhibit.php?hwdoc=390>, September 22, 2015; 1 page.ApattiaRaenenamee ea aa elaine tle ge tenpeiieOCsiaannnmmuinningnanininananinnhneeeaaaisaaaiaanasaabicenayien 
 

The HP’ 7980A/7979A 1/2-inch Tape Drives, Hewlett-Packard Product-Specifications,
} June 1, 1987;2 pages.   

9145A Tape Drive - Documentation, HP Computer Museum,accessible at
<http://www.hpmuscum:net/exhibit:php?hwdoc=258>, September 22, 2015; | page.

HP 9145A Tape Drive User's Manual, Edition 1, Hewlett-Packard Corporation, July

| NPL100 |; 1988; 61 pages.  
 
 

FSiRTEnnnRinnaRASAAAARALAAARANAM

 
AAAASAAAAY,

Examiner

Signature

Date
ConsidéredASSADUOAA Sa

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not:in conformance

andnot considered, Include copy of this form. with-next communication to:applicant.
' Applicant’s unique citation designation number (optional). ? Applicantis to place a. check mark here if English language: Translation:is attached.

IPR2018-01413

Sony EX1002 Page 724



IPR2018-01413 
Sony EX1002 Page 725

Substitute for fon 1449/PTO

FOURTHSUPPLEMENTAL —cto 2015

INFORMATION DISCLOSURE FirstNamedInventorJamesJ. FALION
STATEMENT BY APPLICANT Can Unit 3634

‘ 342 1.005000C _ -SLES

 
Examiner Cite . . . . . . . “ i 2:
Initials* No! appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, | T

étc.), date, page(s), volume number,publisher, city and/or country where: published
 

{ Peripheral Products, HP Computer Museum,accessible at
i NPLIO1 : <http://www.hpmuseum:tet/exhibitphp?class~4&cat=85>, September 22, 2015; 3
‘ | page. :

i PALL, G., "Microsoft Point-To-Point Compression.(MPPC)Protocol, Request for
| NPL102 ; Comments," The Internet Society, Network Working:Group,.Hi/fn, Inc., December

| 1998; 9 pages.

  

 
 

x:
:

NPL103 } "Cisco IOS Data Compression," Cisco Systems White Paper, 1997; 10 pages.

eee  
“Reference Software 7751 Encryption Processor," Hi/fh Network Security Processors,

NPL104 Reference Software RS-0001-00,:October 1, 1998; 38 pages.

i Sereenshotof hifn.com, accessible via the Internet Archive at

i NPL105 <hittps://web,archive.org/web/1998 1205163011 /http://www.hifn.com>, December5,
i : 1998: 1 page.

TESS Record for’Serial No.. 78040025,filed December 20, 2000, '"fyped Drawing,"‘ 2

NPL106 accessed November 10, 2015; 1 page.

 

abangeuecercnnnneases ba ee esa nenapegeeHUSANROaeattanetnrerneinaitanatnena ac nnnnnnnananeaai's na an anheeOARSTERETEAERAROEv

NPL107 "Compaq Professional Workstation AP500 Key Technologies White Paper," Compaq
: Computer Corporation, August 1998; 21 pages.

| NPLIO8 LANGDON,G., “An Introduction to Arithinetic Coding," IBM Journal of Research and
i : Development, Vol. 28, No. 2, March 1984; pp. 135-149.

 whe

| -NPL109 "Connecting Your HP SureStore CD-Writer Plus Drive: Windows 95 and Windows NT |
‘ 4.0," Hewlett-Packard Corporation, 1997; 50 pages.

re

 
“vQuantumRushmoreSolidStateDiskDrives,”QuantumCorporation,accessiblevia the
Internet Archive at

<http://web.archive.org/web/19980220122303/http://www.quantum.com/products/ssd/>
| NPL110

; February20,1998; 2 maxes.

 
 Examiner ; Date ;t . . t

+ Signature Considered i  

*EXAMINEBR:Initial if'reference considered, whether or not citation is in‘conformance:with MPEP 609. Drawline through citation if not.in conformance
and-not considered. Include copy-ofthis form with next:communication to applicant.
' Applicant’s ‘uniqué.citation designation number (optional): ? Applicantis'to place a check mark heré if English language Translationis attached.

IPR2018-01413

Sony EX1002 Page 725



IPR2018-01413 
Sony EX1002 Page 726

com ~ ; Exuivalent of Form-PTO/SB/08b t7-09%
Substitute for form /449/PTO meComplete2iEAnon|eeFOURTH SUPPLEMENTAL “ApplicaNamib

ibaDate
INFORMATION DISCLOSURE iiaNanedienr “lanesFALLON ~
STATEMENTBY APPLICANT c a

snUse. gsmanny Sheets BS Recess camninerName ROCURE,TESFALDET os
i ie Attorney DocketNumber|i 3421.005000C
 

POIROT NIIES SHEEN

Include name ofthe author(in CAPITAL LETTERS), title-of the article (when i
appropriate), title of the item (book, magazine, journal, serial, symposium,catalog, i T
etc.), date, page(s), volume number, publisher, city and/or country where published

| Examiner
Initials*

+ "MegaRam Solid State. Disks," Imperial Technology, Inc., accessible via the Internct
: Archive at

| <https://web.archive.org/web/19980206055558/http://imperialtech.com/SolidState.html
_.2,February6,1998;2pages. ee 4

:~ "Replica - The Fastest, Most ReliableDataProtectionFor Servers," accessibleviathe
‘ Internet Archive at
{ <http://web.archive:org/web/199702262 1333 5/http://www1 .stac.com/soft/replfct-html>,

February26,1997;4pages.

 
rer
 
 
 
 
 

 

"Qbject Replication: A Revolutionary Advance in Distributed: Data.Protection and
Recovery,” Stac. White: Paper, 1999; 7 pages.

 
NPL114 "Features and Benefits for Replica," Replica for NetWare, 1999; 3 pages.

vnnpefinninepeeneecatteensterreeeiretaRMNREUSEitneagnarrRRMAOAAceannettetrineachinanaaaaanninninCala

NPLIIS | DjVu 2.2 Reference Library, August 2000 (submitted on compactdisc).
"Replica - The Fastest,“MostReliableDataProtection for Servers,""accessible via the
* Intemet Archive at

| <http://web.archive.org/web/19970226213335/http:/www1 stac.com/soft/replcont.html
iLDFFebruary'26,1997; | page. te

 
_NPLII6
 

| "Stac Products & Technology," accessible vviathe Internet Archive at
! NPL117 |. <http:/bweb:archive.org/web/19970226213054/httpi/www/,stac.com/soft/sofiprod.html

| >, February 26, 197,Jpage.
; on Product Catalog," accessible via the Internet1Archive at
i NPLI18 }: <http:/Jweb.archive.org/19971010233622/http:/www.hifn.com/products/product/index.h

: im, October10, ‘1997, 1 page.
on Products, "“accessible via the: Internet Archive at

NPL119 || <http: /iweb.atchive.org/1997 10102331 15/http:/www.hifn.com/products/indexhtm>,
: October 10, 1997; 1 page. :Rinnennn nnnnenennmiite dees ae anne enaennreyperereresoennn caaaneeegSeainnnennnnnnnnnema saad iaassaanenenatinnss:

 
 it "Replica Family," ‘accessible via the Internet Archive at

| NPL120 §: <http://web.archive.org/1998021217481 7/http:/www.stac.com/replica/rep_overview.ht
i , ml>, February 12, 1998; 1 page.  
 

  

 
ssaanencionianht Sse 

 Examiner i Date

Signature ConsideredJesaAne 
‘t
i 

*EXAMINER:Initial if reference-consideréd, whether or notcitation is in conformance with MPEP 609.:Drawline through:citation ifnot-in conformance
and-not considered. Include copy of this form with.next communication to.applicant.
" Applicant’s unique citation designation number (optional). ? Applicant isto place a check-markhere'if English language Translation. is attached.

IPR2018-01413

Sony EX1002 Page 726



IPR2018-01413 
Sony EX1002 Page 727

Esuivalent of Form: PTO/SB/08b (7-09):

  

Substitute for form 1449/PTO - CompleteifKiKnown|. ae
FOURTHSUPPLEMENTAL ApplicationNumber. | 14/876,276

. ~~ : Filing Date
INFORMATION DISCLOSURE “FigsNamedinvenioy Tames 1. FALLON77

   STATEMENTBY APPLICANT | 3634 ~
Lieasmanysees as necessary ExaminerName |BOCURE,TESFALDET 
 AttorneyDocketNumber.13421.005000C

PanPATENT uitERATURE DOCUMEN’rs 
  ; - . : Include name of the author (in CAPITAL LETTERS), title of the article (when i

' Examiner {| Cite | i 2
Initials* : appropriate),title of the item (book, magazine, journal, scrial, symposium, catalog, | T

L _ate.)date, page(s), volume number,»Publisher,city:and/or‘country where published  
 
 
 

 

| "Stac Web Site Cotents,” accessible via the Internet Archive. at i
; NPLI21 © <http:/Aveb.archive.org/19990827224 836/http:/www.stac.com/subcontents/sitemap.asp i

i ?sitemap>,August27, 1999; 4 pages.
i : "Data Compression Procedures for Data Circuit’Terminating2Eauipiinent (DCE) Using: Pp

NPLI22 | Error Correcting Procedures,” International Telecommunication Union

Recommendation’.Abis,1990;29‘Pages. 
 

 
 
 
 

 
 
 
 
 
 

 
 

 
 

 
 

 

NPL123|Stac, Inc., News Articles, dated March 10, 1997 to February 2, 1999; 41 pages.

| NPL124 Orost:Archive:of Welch Source Code, University of California, 1985; 54 pages.

 

| Sidewinder 50 Product Manual,.Rev. A, Seagate Technology, Inc., 1997; 189 pages.
NPL125 || (Submitted iin:3 parts.)

| Form L0-Q:Quarterly: Report Pursuant to Section [3 or 15(d)-of the Security Exchange
: Act.of 1934, Stac Software, Inc., filed August 13, 1999; 16 pages,

 
 

"Hi/Fn™ 7711 Encryption Processor™ Shipping in Volume," PR Newswire, April 20,
NPL127 1998; 2 pages.

| NPL128 "Lucent Technologies Selects;"" PR Newswire, March 1, 1999; 2 pages.  
NPL129 "Stac. backs it up with Replica," INFOSTOR, May |, 1998; 2 pages.

 
NPLI30 Court Docket History: for Realtime: Data, LLC d/b/a IXO v. Actian Corporation,et al.,

i Case No. 6:15-cv-00463: (E.D. Texas), downloaded.February 17, 2016, 29 pages.
aeuninumnene

Examiner.

Signature

Sen

 Sarena

*EXAMINER:Initial if reférenice considered, whether of not citation is in conformance with MPEP 609, Draw line through citation ifnot in:conformance

and not considered. Include copy ofthis form with next communication to applicant.
' Applicant’s unique citation'designation number (optional). ? Applicantis to place-a check:matk here:if English language Translation is attached.
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pon nO RRC sees es . Eguivalent of Form PTO/SB/08b (7-093.

[ Substitute for form1449/PTO CompletePKnown
FOURTH SUPPLEMENTAL

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Use-as many sheets¢assnecessary)
  
 include name ofthe author (in CAPITAL LETTERS), title of the article (when

appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, : oT

etc.oedate,page(s),voluname number,2 Publisher, cityand/corircountry:where published |
  
  
  

 
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 
 

 
 

 

Examiner |

Initials* = No.’

Court Docket History for Realtime Data, LLC d/b/a IXO v. Dropbox,Inc.,.Case No.
| 6:15-cv-00465. (E.D, Texas), downloaded February 17, 2016, 6 pages.{\i \} Ny

Court Docket History for Realtime Data, LLC d/b/a IXO v. Echostar Corporation,et al.,
Case No. 6:15-¢v-00466 (E.D. Texas), downloaded. February 17, 2016, 3 pages.

 

eeepeesereiAREEgaanweeereretetvcnnannnnnngnnnanyananninnannancannanannannensantnnsuenaay

“NPLI32 Court Docket History for Realtime Data, LLC d/b/a [XOv. Riverbed’Technology, Ine.;
~ | et-al., Case.No. 6:15-cy-00468 (E.D. Texas), downloaded. February 17, 2016, 3 pages. 

 
Court Docket History for Realtime Data, LLC d/b/a LXO v. BMC Software, Inc., Case

| NPLI34 No.6:15-cv-00464 (E.D. Texas), downloaded February 17, 2016, 3 pages. 
: Court Docket History for Realtime Data, LLC d/b/a IXO v. Oracle America,Inc., et al.,

Case No. 6:15-cv-00467 (E.D. Texas), downloaded February 17, 2016, 4 pages.

NPL136 Court Docket History for Realtime Data, LLC d/b/a IXO v. SAP America,Inc., et al.,
Casé No. 6:15-¢v-00469 (E.D. Texas), downloaded February 17, 2016, 5 pages.

eningSeeESRaeeett

! NPLI3“|| Court Docket History for Réaltiiie Data, LLC d/b/a EXO v. Teradata Corporation,et al.,
*2" | Case No. 6:15-cv-00470 (E.D. Texas), downloaded February 17,2016, 6 pages.

 

 
nnereessnengnanGannanneccnnanarnenegittht asheentaahtereriterervbilannanannannQUjennnnnnanannnnrsscsonanonasaneaent nunenennngnney

| Court Docket History for Realtime Data, LLC d/b/a IXO'v. Apple,Inc., Case No. 6:15-NP1138| ev-00885 (E.D. Texas), downloaded February 17, 2016, 6 pages.
cepepeesenntnnenguneernernagngentneinbeiisaniheenillbereereretdinsaamaisinesettnninntentnneantneenite

 
: Date
i Considered iJsesoLAVnarian ~ edcacgeenenevinnnnannnns

2774134. 1.DOCX
Examiner.

Signature

*EXAMINER:Initial if'teference considered, whether of not citation is in conformance with MPEP 609. Drawline through. citation if not in conformance

and not-considered. Include copy of this form with next communication to.applicant.' Applicant’s. uniquecitatiordesignation number (optional). ** Applicantiis'to place a check mark here ifEnglish language Translation is attached.
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Electronic Patent Application Fee Transmittal

Application Number: 14876276

Filing Date: 06-Oct-2015

Title of Invention: Video Data Compression Systems

First Named Inventor/Applicant Name: James J. FALLON

Michael V. Messinger/William Flanigen

Attorney Docket Number: 3421.005000C

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Basic Filing:

Miscellaneous-Filing:
 

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
 

Extension-of-Time:
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Electronic AcknowledgementReceipt

a

ee

Title of Invention: Video Data Compression Systems

First Named Inventor/Applicant Name: JamesJ. FALLON

Customer Number: 26111pe
en

Application Type: Utility under 35 USC 111{a)

 
 

Paymentinformation:

[Beste——SSSSCSCSCSC*dSCS

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows: 
IPR2018-01413
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Document gs File Size(Bytes)/ Multi Pages
DocumentDescription . . :

Number Message Digest|Part/.zip| (if appl.)

3352683

3421005000C_4SIDS.pdf {9c9821 beaae2272a54a26eSee3896e8a94t

Multipart Description/PDFfiles in .zip description

DocumentDescription

Miscellaneous Incoming Letter

Transmittal Letter

Fee Worksheet (SB06) fee-info.pdf 623caC326255916873df9d 2283 dff990947F|
d565

 
Information: 

TotalFiles Size (in bytes) 3382986

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOofthe 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 applicationis being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/EO/903 indicating acceptanceof the application as a
nationalstage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO asa Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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February 24, 2016

Commissioner for Patents Confirmation No. 3403
Art Unit 2634PO Box 1450

Alexandria, VA 22313-1450 Attn: Mail Stop Amendment

Re: U.S. Utility Patent Application
Application No. 14/876,276; Filing Date: October6, 2015
For: Video Data Compression Systems
Inventors: FALLONetal.

Our Ref: 3421.005000C

Commissioner:

Transmitted herewith for appropriate action are the following documents:

Online Credit Card Payment Authorization in the amount of $180.00 in payment of
the fee under 37 C.F.R. § 1.17(p);

2. Fourth Supplemental Information Disclosure Statement;

1de

3. Form PTO/SB/08a (1 sheet) listing 6 documents (US1-US6);

4, Form PTO/SB/08b (14 sheets) listing 138 documents (NPL1-NPL138).

The above-listed documents arefiled electronically through EFS-Web.

in the event that extensions oftime are necessary to prevent abandonment of this patent
application, then such extensionsoftime are hereby petitioned.

Fee payment is provided through online credit card payment. The U.S. Patent and
Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment,
to our Deposit Account No. 19-0036.

Respectfully submitted, oe

JESgiER, GOLDSTEIN®& FOX P.LLL.C.

  
M&hael V. Messinger |
Attorney for Applicant
Registration No. 37,575

MVM/MRM/wef

Enclosures 2774149 1.DOCX
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: FALLONetal. Confirmation No.: 3403

Applicant: Realtime Data, LLC Art Unit: 2634

Application No.: 14/876,276 Examiner: BOCURE, TESFALDET

Filing Date: October 6, 2015 Atty. Docket: 3421,005000C

Title: Video Data Compression Systems

Fourth Supplemental Information Disclosure Statement

Mail Stop.Amendment
Commissioner for Patents

PO Box 1450

Alexandria, VA 22313-1450

Commissioner:

NoticeofPriorandConeurrentProceedings

Applicant hereby calls to the attention of the Patent and Trademark Office the following

reexamination proceedings involving patents that are commonly-assigned with the patent in the

above-identified patent application:

 

 

enPOCOINGStats
Inter Partes Reexamination of U.S. PatentNo. : Inter Partes Reexamination—
6,604,158 (Control No. 95/000,486) Certificateissued10/10/2012|

“InterPartes Reexamination ofU.S. Patent— ‘Inter Partes Reexamination |
|No.7,321,937(ControlNo. 95/000.466)sssCertificateissued05/15/2012
: InterPartesReexamination of U.S. Patent| ‘Terminated
_No.6,604,158(ControlNo. 95/000,453) [cuntseretiiitntteitcinrelation

Ex ParieReexaminationofUS. Patent No. 6,601, 104VEX Parte Reexamination
+(ControlNo. 90/009,428) |Centificateissued02/28/2012.

| Inter PartesReexaminationofU.S.Patent Inter Partes Reexamination
_No. 7,378,992 (ControlNo. 95/000,478)| Certificateissued10/04/2012
| Inter Partes ReexaminationofU.S. Patent Inter Parles Reexamination

|No.6,624,761(Control No. 95/000,464) sssCertificateissued06/12/2012
InterPartesReexamination of U.S, PatentNo. ‘TnterPartesReexamination

_7,161,506(ControlNo,95/000,479) Certificateissued05/22/2012 
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~2- FALLONetai.

Application No. 14/876,276

[eeeeeSMES
Inter Partes Reexamination of U.S. Paterit No. “AppealtotheCourt of
7,714,747 (Control No. 95/001,517) : Appeals for the Federal

| Circuit dismissed 6/4/2015

  Inter Partes Reexamination of U.S. Patent No. yt DecisiononAppealmailed “

|.7.417,568ControlNo.95/001,533)___ONE10/29/2015. saInter Partes Reexamination of U.S, Patent No. ' Decision onAppealmailed
2,777,651(ControlNo.95/001,581). __10/29/2015
Inter Partes Reexamination of U.S. Patent No. : Decision on Appeal mailed

7,400,274(ControlNo.95/001,544)10/29/2015

Applicant hereby calls to the attention of the Patent and Trademark Office the following

reexamination proceedings filed by Cellco Partnership d/b/a Verizon Wireless, involving patents

that are commonly-assigned with the patent in the above-identified patent application:

  

 
 
 
 
 
 

Forcrcnn_Proceedi saat sdsasdennenreandanccihe Status
“Inter Partes Reexaminationof U.S. PatentNo. ‘Inter Partes Reexamination |
__7,321,937(ControlNo.95/001,922)_ nannyCertificateissued12/05/2013
: Inter Partes Reexamination ofU.S. Patent | Inter Partes Reexamination

|No. 6,604,158(ControlNo. 95/001,923) | Certificateiissued 04/17/2015_
InterPartesReexaminationofU.S.Patent ‘ Inter PartesReexamination —
' No. 7,352,300(ControlNo. 95/001,924) | Certificate issued 08/04/2014
: Inter PartesReexaminationofU.S. Patent | Inter Partes Reexamination
LNo.7,39:395,345(ControlNo.95/001,925)|Certificate issued 11/03/2014

inter PartesReexaminationotU.S.Patent Vinter Partes Reexamination |
i No. 7,161,506 (Control No. 95/001,926)|Certificateissued01/08/2014|
“Inter|Partes Reexamination ofU.S, Patent
No: iAALS,=—entreNo. 95/Otv1el.

Inter Partes Reexamination
_|Certificateissued 08/16/2013|

Inter Partes Reexamination |
Certificateissued01/08/2014|

 
 
 

Applicant invites the Examiner to review the Requests for Reexamination, issued Office

Actions, replies, and any other papers in the above-identified reexamination proceedings. If the

Examiner is unable to obtain copies of papers in any reexamimation proceeding, copies can be

Atty. Dkt. No. 3421,005000C

IPR2018-01413
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-3- FALLONet al.

Application No. 14/876,276

provided to the Examiner upon request. Those documents which may be material that are not

alreadyof record in this patent application are listed on the accompanying Form PTO/SB/08.

Applicant hereby calls to the attention of the Patent and Trademark Office the following

inter partes review proceedings involving patents that are commonly-assigned with the patent in the

above-identified patent application:

eangangeGeeeeennnniigrinnnnnsanns SeASYO anne eteeeeeent : T

omenPoceeding Patent Status
| Oracle. merica, inc. v. RealtimeData,LLC, | 7,378,992 “| Petition filed
IPR2016-00373 eeDecember222,2015
OracieAmerica, Inc. v. RealtimeData,LLC,RS | Petition filed |
IPR2016-00374eet December22,2015
| Oracle America,inc. v. Realtime Data, LLC,|7,415,530 ‘Petition filed =PPR2016-00875eenpt__December28,2015_nol
Weecle America, Inc. v. Realtime Data, LLC, : 7418,530 || Petition filed i
TPR2016-00376 ecember28, 2015
“Oraele.America, Tne. vo Realtime Data, LLC, tition filed
PPR2O16-00977 December28,2015

 
 

 
 

 

 

 

  

 

 
  

  

Applicant invites the Examiner to review thepetitions for inter partes review and any other

papers in the above-identified inter partes review proceedings. If the Examiner is unable to obtain

copies of papers in any infer partes review proceeding, copies can be provided to the Examiner

upon request. Those documents which may be material that are not already of record in this patent

application are listed on the accompanying Form PTO/SB/08.

NoticeofRelatedLitization

Applicant notifies the Patent and Trademark Office of the following litigation involving

U.S. Patents commonly-owned with the current patent application, the subject matter of which may

be related to the present patent application:

Atty. Dkt. No. 3421.005000C
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__ No.  

Applicant also notifies the Patent and Trademark Office of the following additional

tigation involving U.

matter of which mayberelated to the present patent application:

 Case
Case Terminated

11/9/2012; Opinion
! of the Court of

i Appeals for the
i Federal Circuit ‘
received 01272014|
| Case Terminated

i Realtime Data LLC d/b/a IXO v. Morgan Stantey etal., USG2012; Opinion
: of the Court of

| Appeals for the

No fo. __.

: Realtime Data LLC d/b/a IXO v. Thomson. Reuters

: Corporation et al. No. 1:11-cv-06698-RJH (S.D. New
: York) (transferred from E.D. Texas; 6:09-cv-00333-
: LED)

lo No. 1:11-ev-06696-RJH (S.D. New York) (transferred
_ from E.D. Texas: 6:09-cv-00326-LED)
:
*

' Realtime Data LLC d/b/a IXOy. CME Group Inc., et
al., No. 1:11-cv-06697-RJH (S.D. New York)
(transferred from E.D. Texas; No. 6:09-cv-00327-
LED)

Chicago Board Options Exchange, Ine.,

_DataLICdib/a IXO, No. 09-cv-4486N,DML)
oovihomsonReuters Corporation v.Realtime Data,LLC

' d/b/a IXO, No. 1:09-cv-07868-RMB (S.D.N.-Y)Minette-
 

 
 

| al. (1), No. 6:10-ev-246 (ELD. Texas) 
 

| Corporation et al. (1), No. 6: 10-ev-247 (B.D. Tex:
vgReealtime Data, LLCd/b/a IXOv.

* al. (ID), No. 6:10-cv-248 (E.D. Texas)

  

RealtimeDanaTICdia INO vPackeieer,tne:oral,Dis
No.6:08-cv-00144-LED({E.D.Texas)nl

 

| of the Court of
: Appeals for the
; Federal Circuit

y. Realtime

| Consolidated with

ealtime‘Data,‘LLCd/b/a IXOy,.CMEGreOUpTne.,“et“F
:' Case No. 4

g Realtime Data LLC Wh/aIXOv. “Thonison Reuters Consolidatedwith
 MorgansStanley, et

FALLONef al.

Application. No. 14/876,276

 
 
 

:; Dismissed

S. Patents commonly-owned with the current patent application, the subject

Status

Federal Circuit

received 01/27/2014

Case Terminated

11/9/2012; Opinion

ceived01/27/2014 i
"Dismissed
  

| Case No. 2

 _ Consolidated with

Case No. 2

Consolidated with

Case No.3
 

Appeal Terminated|To|RealtimeDate,LLCd/b/aIXOv,MetroPCSTexas,|AppealTerm
ELCetal., No.6:10-cv-00493(B.D.Texas) erianiaCuragnmnnnennnnnnnanamatnnninnanntnd

Atty. Dkt. No. 3421.005000C
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-5- FALLONef al.

Application No. 14/876,276
pealdeeeCCE ag Ga G0ieneCCEACROnan ce nen neieinne s aneennennnnnnannnaaanananananannancanacnmanntnnalsineaaggasuaiaganeageanaa aa eqanbnabentiienniiogsaneshwhweunitanaauanaiebcanseueraneasenvaensenyy

11 Realtime Data, LLCd/b/a IXO y. Microsoft Dismissed May1,
Corporation, et al., No. 4:14-cv-00827(F.D..Texas)|2015 ewes

Amended
 

 

 

12|Realtime Data, LLC d/b/a IXO y, Actian Corporation, Complaints for
eral., No. 6:15-cv-00463(E.D. Texas) Patent Infringement |

ue ™ filed September14, ;

13 Realtime Data, LLC d/b/a IXO y. Dropbox, Inc., No, i.
6:15-ev-00465(E:D. Texas)0Rebruary22,2016

Consolidated with |
: Case No. 12;

14|Realtime Data, LLC d/b/a IXO y, Echostar Answerto
‘ Corporation, et al., No. 6:15-cv-00466 (E.D. Texas) | Amended

Complaint filed
a _.Lebruary4,2016

: Consolidated with

i Case No. 12;

: Realtime Data, LLC d/b/a IXO v. Riverbed ig dA ? ded
1 15 | Technology, Inc., et al., No. 6:15-cv-00468 (E.D. | pecone AmenCE

Texas) | Complaint for
\ : | Infringement filed  

 setensnnnintientmnt _February 2, 2016
16 ' Realtime Data, LLC d/b/a IXO vy. BMC Software, Inc., Terminated

‘No. 6:15-cv-00464 (E.D.Texas) | October 5, 2015

oT||Realtime Data, LLC d/b/aIXOy. OracleAmerica,Inc.,Consolidated with
 

 
 

Consolidatedwith—
Case No. 12;

18 : Realtime Data, LLC d/b/a IXO v. SAP America, Inc., et Answers to
: al., No. 6:15-cv-00469 (E.D. Texas) | Amended

Complaintfiled
February 4, 2016
Transferred to the {

19 Realtime Data, LLC d/b/a IXO v. Teradata Northern District of
: Corporation, et al., No. 6:15-cv-00470 (E.D. Texas) California, January |
! [19,2016

Order Granting—
: Realtime Data, LLC d/b/a IXO v. Apple, Ine., No. 6:15-|Motion to Stay
: cv-00885 (E.D. Texas) entered February

AT,2016

:
‘
‘;‘

 

echHareneenacesene te coineeRRR 
Atty. Dkt. No. 3421.,005000C
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-6- FALLONetal.

Application No. 14/876,276

Updated court docket histories for pending litigations are submitted herewith as documents

NPLI3SQ-NPLI38.

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTQ/SB/08b equivalent

are documents that may be considered material to the patentability of this application as defined in

37 C.F.R. §1.56, and in compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97

and 1.98.

Applicanthas listed publication dates on the attached IDS Forms based on information

presently available to the undersigned. However,the listed publication dates should not be

construed as. an admission that the information was actually published on the date indicated.

Applicant reserves the right to establish the patentability of the claimed invention over any

of the information provided herewith, and/or to prove that this information may notbe priorart,

and/orto prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has been made, or

that information more material to the examination of the present patent application does not exist.

The Examiner is specifically requested not to rely solely on the material submitted herewith.

Filing under 37 C.F.R. § 1.97(c). This Information Disclosure Statement is being filed more

than three months after the U.S. filing date AND after the mailing date ofthe first Office Action on

ihe merits, but before the mailing date of a Final Rejection, or Notice of Allowance, or an action

that otherwise closes prosecution in the application. The required fee is provided through online

Atty. Dkt. No, 3421.005000C
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-7- FALLON ef al.

Appiteation No. 14/876,276

credit card payment authorization in the amount of $180.90 in payment of the fee under 37 CPLR. 3

1.17(p).

In accordance with 37 C.F.R. § 1.98(a)(2)(ii), no copies of the U.S. patents and patent

application publication cited as documents US1-US6onthe attached IDS Formsare submitted.

Copies of documents NPL1-NPL138 were cited by or submitted to the Office in an IDS that

complies with 37 C.F.R. § 1.98(a)-(c) in Application No. 14/733,565, filed June 8, 2015 (now

pending), whichis relied upon for an earlier filing date under 35 U.S.C. § 120. Thus, copies of these

documents are not attached. 37 C.F.R. § 1.98(d).

It is expected that the examiner will review the prosecution and cited art in the parent

application nos. 14/733,565, filed June 8, 2015 (now pending); 14/577,286, filed December19,

2014 (now abandoned); 14/134,933, filed December 19, 2013 (now U.S. Patent No. 8,929,442),

14/033,245, filed September 20, 2013 (nowU.S. Patent No. 8,934,535); 13/154,239, filed June 6,

2011 (now U.S. Patent No. 8,553,759); 12/123,081, filed May 19, 2008 (now U.S. Patent No.

8,073,047); and 10/076,013, filed February 13, 2002 (nowU.S.Patent No. 7,386,046), in

accordance with MPEP 2001.06(b), and indicate in the next communication from the office that the

art cited in the earlier prosecution history has been reviewed in connection with the present

application.

It is respectfully requested that the Examinerinitial and return a copy of the enclosed IDS

Forms, andindicate in the official file wrapper of this patent application that the documents have

been considered,

Atty. Dkt. No. 3421.005000C
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-§- FALLONetal.

Application No. 14/876,276

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or

credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

 REGSLER, GoLwsTEDy

   
’ ‘Michael V. Messinger
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selected algorithm is used to analyze
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WO 98/19450 PCT/US97/17886

INTELLIGENT VIDEO INFORMATION MANAGEMENT SYSTEM

FIELD OF THE INVENTION

The present invention is related to closed circuit

video security surveillance systems, but also is more

generally concerned with application of machine

intelligence to management, interpretation and use of

video information. The system disclosed herein can

therefore be referred to as an "intelligent video

information management" (IVIM) system. The IVIM field has

not hitherto been recognized as distinct from other

related endeavors, and it is among the primary purposes of

the present disclosure to teach fundamental principles of

general application to the emerging art of intelligent

video information management.
BACKGROUND OF THE INVENTION

It is well known to provide video security systems in

which video cameras are used to generate video signals

representative of locations for which security

surveillance is desired. Ina typical system, some or all

of the video signals are displayed on video screens for

monitoring by security personnel. It is also known to

record some or all of the video signals on video tape,

either to provide evidentiary support for the observations

of security personnel or in cases where "real-time" human

monitoring of the signals is impractical or is not
desired.

However, video tape suffers from serious drawbacks as

a storage medium, particularly in view of the large

quantity of video information generated by video security

systems. A major concern is the sheer quantity of tapes

to be stored, especially when it is desired to record

Signals generated by a large number of surveillance

cameras. Moreover, in a large system many video tape

recorders may be required, resulting in a large capital

expenditure, and also the need to allocate space for the

-l-
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recorders. Another problem is the need to frequently

change tape cassettes.

Retrieving information of interest from recorded

tapes presents additional challenges. It is the nature of

video surveillance that a large part of the tape-recorded

video surveillance signal is of no interest whatsoever,

since it typically represents a static image of a hall-way

or the like. Finding a particular sequence representing

a Significant event can be extremely difficult and time-

consuming, requiring tedious human review of hours or days

of tape-recorded signals.

Another problem occurs when the video signals of

interest were generated so recently that the tape on which

the signals were recorded is still being used in current

recording operations. In such a case, it is necessary to

interrupt recording to remove the tape from the tape deck

and to insert another tape. Then the signals of interest

are played back uSing a separate tape deck. As is

evident, this procedure entails inconvenient and time-

consuming tape cassette handling, and there is a risk that

new signals of interest will fail to be recorded while the

exchange of tape cassettes takes place.

There have been a number of attempts to overcome

these disadvantages, but so far with limited success, or

at the cost of additional drawbacks. For example, it is

known to use "quad multiplexers" to combine signals from

four video cameras into a single dynamic image, having

four quadrants each dedicated to a respective one of the

cameras. The resultant space-multiplexed signal can then

be recorded, realizing a four-to-one compression ratio in

terms of required storage capacity. However, the

multiplexed image suffers from a corresponding loss of

spatial resolution, which may impair the value of the

recorded images as evidence or may interfere with

subsequent review. Also, recording of multiplexed images

dees not address the problems involved in finding

sequences of interest on the recorded tapes.

It is also known to record the surveillance video
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signals selectively in response to input from a human

operator who is monitoring the signals or in response to

signals generated by sensor devices arranged to detect

events such as opening of doors or windows. This

technique reduces the total information to be recorded,

while preventing storage of much uninteresting

information, but at the risk of failing to record

significant events which cannot readily or timely be

detected by sensors or human operators. Also, the

reliance on external input can result in unreliability and

increased expense, particularly where human operators are

to initiate recording.

The OPTIMA II video surveillance multiplexer

introduced by the assignee of the present application

employs a more sophisticated technique for culling out

uninteresting information prior to storage. In the OPTIMA

II multiplexer, respective streams of video image

information are received from a plurality of cameras and

a combined stream of images is formed by time-division

multiplexing of the images from the cameras. The combined

stream is then output to a conventional video tape

recorder for storage on tape. The OPTIMA II multiplexer

applies motion detection analysis to the respective input

streams and adaptively allocates the "time slots" in the

output stream by allocating a larger number of slots to

images from an input stream in which motion is detected.

In this way, a relatively large portion of the system’s

storage capacity is allocated to image streams which

contain moving objects and are therefore more likely to

include significant information.

The OPTIMA II multiplexer represents a significant

advance over conventional tape-based surveillance video

storage techniques, but still greater efficiency and

flexibility are to be desired.

The "MultiScop" video disc recorder sold by

Geutebrick GmbH is an application of digital recording to

the problem of storing video surveillance information.

The MultiScop system employs the above-mentioned selective
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recording technique to minimize recording of

"uninteresting" information. In addition, some redundant

information is excluded from recording by use of a

conventional digital image compression technique. Random

access to stored information based on date and time

indexing, or based on indexing indicative of an externally

sensed alarm condition, provides a modest improvement over

conventional tape-based systems in terms of convenience in

retrieving stored video.

Although the random-access retrieval aspect of the

MultiScop recorder is undoubtedly beneficial, it is a less

desirable feature of this recorder that all recording is

interrupted during retrieval operations. To mitigate the

potential for missing new video information that should be

recorded, the MultiScop recorder can be programmed to

automatically interrupt retrieval in response to an alarm

condition, so as to return immediately to recording mode.

When this automatic interrupt feature is not actuated,

either for lack of an alarm condition, or because the

feature was not selected, new video information goes

unrecorded. Although the MultiScop avoids tape-swapping,

recording by the MultiScop recorder is interrupted during

the entire duration of retrieval operations, instead of

the relatively brief time required to swap tapes in tape-

based systems that have a separate VCR for playback.

It would be most desirable that an intelligent video

information management system avoid the mutual

interference between record and playback operations that

has characterized prior systems, while in general

providing greater efficiency and flexibility than have

previously been known.

Greater efficiency and flexibility than are provided

by the MultiScop system are greatly to be desired. In

particular, it would be most useful to exclude

uninteresting information from recording while minimizing

the chance of missing significant information. Also, more

efficient information retrieval techniques are needed.

It is believed that the MultiScop system employs a
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transform-based compression encoding technique, such as

the well-known JPEG standard, which provides a compression

factor on the order of 40:1 or 50:1. Given data storage

capacity of, say, 2,000 megabytes and a recording rate of

25 fields/sec., the MultiScop system is able to record

video signals over a period of little more than one hour.

It would be desirable to provide a higher degree of

compression so that higher recording rates and/or longer

recording times can be provided for a given data storage

capacity.

It would be another desirable feature of a video data

compression technique, for the purpose of IVIM and video

surveillance operations, if the respective computational

complexities for compression and decompression were

roughly in balance, to accommodate an implementation in

which both compression and decompression may be performed

using a general purpose processor device. Also, it would

be most helpful if the compression technique were to

facilitate machine analysis and reverse-direction playback

of the video image streams.

It also has been observed by the inventors that the

most widely supported video data compression techniques

have not taken into account particular characteristics of

surveillance video that may allow for high rates of

compression, while preserving image quality adequate for

surveillance purposes. The well-known MPEG techniques,

for example, can provide a high level of compression and

the high image quality required for consumer broadcast

applications, but at the cost of great complexity.

Moreover, techniques of the MPEG type are poorly adapted

for features such as reverse playback, or simultaneous

compression of plural input video streams.

The large quantity of information (useful or

otherwise) present in a stream of video signals places

great demands not only on digital data storage devices,

but also on the circuitry arrangements employed to route

and manipulate the video information before storage on, or

after retrieval from, a storage device. These demands are
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much greater when, as is often the case, it is desired to

record a number of video signal streams simultaneously.

Moreover, compressing the video information promotes

efficient use of storage capacity, but adds to the burdens

on routing and processing circuits.

Another disadvantage of existing systems is the

requirement that the user be physically present at the

recorder in order to gain access to video data stored by

the recorder. Moreover, the user’s options for searching

the video data are limited to capabilities provided by the
recorder.

Another design issue in connection with video data

storage is the total storage capacity to be provided.

Known systems include only a single internal hard disk

drive, and require use of external storage medium drives

when the user needs more storage than is available on the

internal drive. Given that a recorder comprising several

internal drive units would allow for greater storage

capacity and would provide other benefits, it is also

desirable that the internal drive units be mounted

securely in a structure that is easy to manufacture and

assemble. Further, other internal electronic components

of a digital video recorder should be arranged so as to

minimize manufacturing cost while facilitating capture and

processing of video information.

Supposing that an intelligent video information

management system may have a larger effective hard disk

storage capacity than prior art devices, even so that disk

storage capacity will remain finite and may need to be

reused as time passes and more current video information

is captured and recorded. It will therefore still be

desirable to permit permanent or "archival" video

information storage on removable media even though fixed

magnetic disks are used instead of videotape as the

primary storage medium. The system archiving capabilities

should be easy for users to manage and should dove-tail

effectively with other system features.

While it is probably inescapable that increased
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flexibility in a recording system will be accompanied by

increased complexity, it is also important that the system

not become difficult to use. Ease of use may be a crucial

factor in determining whether an IVIM system

Satisfactorily performs its intended functions.

The intelligent video information management system

disclosed hereinafter represents a novel fusion of video

recording and personal computer technologies, to realize

an over-all improvement in capabilities for capturing and

retrieving video information. Certain user-settable

options are presented which enhance the flexibility of the

system and permit the user to tailor the system to

particular applications.

There have been proposed many techniques for

filtering video image data in order to detect significant

features of the image represented by the image data.

Writings in this field include the following: M.P.

Cagigal, et al., "Object movement characterization from

low-light-level images", Optical Engineering, Aug. 1994.

vol. 33, no. 8, pp. 2810-2812; S.J. Nowlan, et al.,

"Pilter selection model for motion segmentation and

velocity integration," J. Opt. Soc. Am. A, Dec. 1994, vol.

11, no. 12, pp. 3177-3200; T.G. Allen, et al., "Multiscale

approaches to moving target detection in image sequences, "

Optical Engineering, Jul. 1994, vol. 33, no. 7, pp. 2248-

2254; M.-P. Dubuisson, et al., "Contour Extraction of

Moving Objects in Complex Outdoor Scenes," International

Journal of Computer Vision, 14, pp. 83-105 (1995); M.

Bichsel, "Segmenting Simply Connected Moving Objects ina

Static Scene," IBEE Transactions on Pattern Analysis and

Machine Intelligence, Nov. 1994, vol. 16, no. 11, pp.

1138-1142; M. Irani, et al., “Computing Occluding and

Transparent Motions," International Journal of Computer

Vision, 12:1, pp. 5-16 (1994); I.J. Cox, "A Review of

Statistical Data Association Techniques for Motion

Correspondence," International Journal of Computer Vision,

10:1, pp. 53-66 (1993); D. Koller, et al., "Model-Based

Object Tracking in Monocular Image Sequences of Road
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Traffic Scenes," International Journal of Computer Vision,

10:3, pp. 257-281 (1993); J.H. Lee, et al., "A VLSI Chip

for motion estimation of HDTV Signals," IEEE Transactions

on Consumer Electronics, May 1994, vol. 40, no. 2, pp.

2154-160; T. Koivunen, "Motion detection of an interlaced

video signal," IEFEE Transactions on Consumer Electronics,

Aug. 1994, vol. 40, no. 3, pp. 753-760; S.-1. Jang, et

al., "A real-time identification method on motion and out-

of-focus blur for a video camera," IEEE Transactions on

Consumer Electronics, May 1994, vol. 40, no. 2, pp. 145-

153. However, commercial applications of these proposed

filtering techniques have been rare, and for the most part

have been limited to analysis of static images, rather

than attempting to acquire information by analyzing a

dynamic stream of images.

Advances in management and use of the information

contained in single or concurrent video image streams are

to be desired. It would be especially desirable to permit

a user of a video surveillance system, or other system

which stores dynamic image information, increased

flexibility in the management of incoming video

information and in the use of both incoming and stored

video streams.

In addition to the above-mentioned OPTIMA II

multiplexer, other devices intended to provide automatic

response to detected features of video information have

been directed primarily to detecting motion and to

actuating an alarm condition when motion is detected.

Such devices are disclosed in U.S. Patent Nos. 4,737,847

(Araki et al.); 4,160,998 (Kamin); 4,198,653 (Kamin) ;

3,988,533 (Mick et al.); 4,081,830 (Mick et al.);

3,743,768 (Copeland); and 4,249,207 (Harmon et al.).

It would be desirable to extend application of

machine intelligence to detection of video information

features, and automatic performance of functions, beyond

those contemplated in the prior art.
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OBJECTS AND SUMMARY OF THE INVENTION

It is an object of the invention to provide an

apparatus which permits the user to select a desired one

or ones from among a plurality of video data analysis

options available by use of the apparatus.

It is a further object of the invention to permit the

user of such apparatus to tailor a selected video

information analysis algorithm to known or anticipated

features represented by the information to be analyzed.

It is still another objection of the invention to

provide an intelligent video information management system

having a number of user-selectable operating modes which

enhance the flexibility and ease of use of the system.

It is yet another object of the invention to provide

a distributed video information data base system. It is

a further object to provide a capability for performing

content-based searches for video information stored at a

location that is remote from the individual desiring to

retrieve the video information.

It is a further object of the invention to provide an

intelligent video information management system which

detects significant features of an incoming video

information stream, and takes appropriate action in

response to detection of features of interest.

It is yet another object of the invention to provide

a method and apparatus for compressing, with a high degree

of efficiency, video data representing streams of dynamic

video images.

It is another object of the invention to provide a

video data compression technique that is well suited for

video surveillance security applications.

It is still another object of the invention to

provide compressed video data ina form that is suitable

for machine analysis of the data.

It is still a further object of the invention to

compress a stream of video images in a form which

facilitates reverse playback of the image stream.

It is yet another object of the invention to provide
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techniques for capture, formatting and temporary storage

of video information so as to facilitate processing and

routing of the video information in an intelligent video
information management system.

It is still a further object of the invention to

provide a support structure for several record-medium

drive units that are to be mounted within a digital video

recorder.

It is another object to provide such a support

structure in a configuration that is convenient to

manufacture and assemble.

It is still another object of the invention to

provide an efficient and cost effective architecture for

data processing circuitry included in a digital video

recording apparatus.

It is a further object of the invention to provide an

intelligent video information management system having

video information archiving capabilities.

It is still a further object to provide an IVIM

system in which the archiving capabilities are flexible

and user-friendly.

It is another object of the invention to provide an

intelligent video information management system in which

information concerning the status of the system is

provided in an intelligible and useful form to a user of

the system.

It is also an object of the invention to employ

parallel processing and multi-tasking techniques in an

intelligent video information system so that the system

may carry out basic functions simultaneously while

eliminating or minimizing interference between the
functions.

It is a further object of the invention to provide

techniques for identifying, marking and indexing

respective portions of video information to support

flexible and efficient storage and retrieval of the video

information.

According to an aspect of the invention, there is
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provided a flexible video information analysis apparatus

including first storage capability for storing a video

information data base, second storage capability for

storing a plurality of moving image content analysis

algorithms for analyzing the video information in the data

base, a mechanism actuatable by a user of the apparatus

for selecting one of the algorithms, and circuitry,

responsive to the user actuatable mechanism, for analyzing

the video information in the data base in accordance with

the one of the algorithms selected by the user actuatable
mechanism.

The apparatus may further include a plurality of

video cameras for generating respective sequences of video

Signals, and circuitry for digitizing the respective

sequences of video signals generated by the video cameras

and for supplying the digitized sequences of video signals

to the first storage capability. There may also be

included in the apparatus a display device for displaying

a plurality of word designations or icons each

representing a respective one of the algorithms for

analyzing video information and the user actuatable

mechanism may include a mouse or other device for

selecting one of the displayed icons or word designations.

A touch-sensitive screen is an alternative that may be

employed to both display the word designations or icons

and to implement the user actuatable mechanism.

The user actuatable mechanism may also include

circuitry for setting a parameter for constraining

execution of a selected one of the algorithms. The

circuitry for setting the parameter may include location

circuitry for selecting a portion of an image plane which

corresponds to the video information, with the analysis

circuitry responding to the location circuitry by

analyzing the video information with respect to the

portion of the image plane selected by the location

circuitry.

In a preferred embodiment of the invention, more than

one analysis algorithm may be selected for application to
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a Single image stream, and/or each of a plurality of

streams may be analyzed using the same algorithm or

respective algorithms. One or more of the stored

algorithms may be for detecting moving objects represented

by data in the stored video information data base. The

analysis circuitry may generate analysis data indicative

of results of the analysis performed by the analysis

circuitry in accordance with the selected one of the

algorithms, and the first storage capability may include

capability for storing the analysis data generated by the

analysis circuitry.

According to another aspect of the invention, there

is provided a method of storing and retrieving video data,

including the steps of storing data representing plural

images of a dynamic video image stream, selecting a search

algorithm to be used for a desired image among the images

represented by the stored data, setting a parameter for

constraining execution of the selected search algorithm,

and searching the stored data in accordance with the

selected search algorithm and the parameter as set during

the setting step.

According to still another aspect of the invention,

there is provided a method of carrying out an algorithm

for detecting features represented by video data stored in

a video information data base, including the steps of

setting a parameter for constraining execution of the

algorithm, and executing the algorithm in accordance with

the parameter as set in the setting step. The algorithm

in question may be for detecting at least one moving

object represented by the stored video data and the

setting step may include selecting a portion of an image

plane which corresponds to the video data, that portion

being a portion at which the moving object is to be

detected by execution of the algorithm.

The portion of the image plane may be selected by

displaying an image which corresponds to an image

represented by the stored video data and superimposing a

line or polygon on the displayed image, where the
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superimposed line represents the selected portion of the

image plane. The image displayed during selection of the

portion of the image plane may be provided by retrieving

data representing the image from the video information

data base, or the image may be supplied as a live image

based on a signal currently being generated by a video
camera.

Where the algorithm is for detecting at least one

moving object, the step of setting the parameter may

include indicating at least one of a maximum size and a

minimum size of the object to be detected. This may be

done by displaying an image corresponding to an image

represented by the stored video data and superimposing on

the displayed image an image element indicative of the

maximum or minimum object size. An image element

representing the maximum size may be displayed ina first

color, and an image element indicative of the minimum size

of the object to be detected may be displayed in a second

color that is different from the first color, the image

elements being superimposed on the displayed image. Both

image elements may be displayed simultaneously. Somewhat

more generally, the parameter setting step may include

displaying a graphical user interface element and

adjusting the displayed graphical user interface element

by means of a user input device. For example, a slide bar

or dial interface element may be displayed, and may be

adjusted by user manipulation of a mouse.

According to still another aspect of the invention,

there is provided a flexible video information analysis

apparatus, including a video information source for

providing video information which includes at least one

dynamic sequence of video information frames, a storage

device for storing a plurality of algorithms for analyzing

the video information provided by the video information

source, a user actuatable mechanism for selecting one of

the algorithms, and analysis circuitry responsive to the

user actuatable mechanism for receiving the video

information provided by the video information source and
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for analyzing the received video information proviuea py

the video information source in accordance with the one of

the algorithms selected by the user actuatable mechanism.

The video information source may be a video camera which

generates a dynamic sequence of video information frames,

a plurality of video cameras which generate respective

sequences of video information frames, or a video

information storage and playback device which provides to

the analysis circuitry video information which was

previously generated and stored on the video information

storage device.

According to yet another aspect of the invention,

there is provided a method of analyzing video information,

including the steps of receiving an analog video signal

which represents a dynamic sequence of images, digitizing

the received analog video signal to form a sequence of

video data frames which represent the dynamic sequence of

images, first analyzing the sequence of video data frames

using a first predetermined video data analysis algorithm

and generating first analysis data indicative of results

of the first analyzing, storing the sequence of video data

frames in a data base, storing the first analysis data in

the data base in association with the stored sequence of

video data frames, retrieving from the data base the

stored sequence of video frames, second analyzing the

retrieved sequence of video data frames using a second

predetermined video data analysis algorithm and generating
second analysis data indicative of results of the second

analyzing, and storing the second analysis data in the

data base in association with the stored sequence of video
data frames.

According to still another aspect of the invention,

there is provided an apparatus for analyzing video

information, including receiving circuitry for receiving

an analog video signal which represents a dynamic sequence

of images, A/D circuitry, connected to the receiving

circuitry for digitizing the analog video signal to form

a sequence of video data frames which represent the
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dynamic sequence of images, first analysis circuitry,

connected to the A/D circuitry, for analyzing the sequence

of video data frames using a first predetermined video

data analysis algorithm to generate first analysis data,

a storage device connected to the A/D circuitry and the

first analysis means, for storing the sequence of video

data frames formed by the A/D circuitry and the first

analysis data generated by the first analysis circuitry,

and second analysis circuitry, connected to the storage

device, for retrieving the sequence of video data frames

stored in the storage device and for analyzing the

retrieved sequence of video data frames using a second

predetermined video data analysis algorithm to generate

second analysis data, the second analysis data being

stored in the storage device. The apparatus may also

include a display device, connected to the storage device,

for displaying at least one image represented by the

stored sequence of images. The storage device may include

compression circuitry for receiving the sequence of video

data frames from the A-D circuitry and for applying a

compression algorithm to the sequence of video data frames

to form compression video data, and a storage medium on

which the compression video data is stored. The storage

medium may be a hard disk, magneto-optical disk, writable

optical disk or other conventional mass storage device.

The first analysis circuitry may include a first

processing device and the second analysis circuitry may

include a second processing device different from the

first processing device. It is also contemplated that

both of the first and second analysis devices be realized

using a single processor which performs a first analysis

on the video data prior to storage and performs a second

analysis on the video data after the video data has been

stored and then retrieved from the storage device.

According to yet a further aspect of the invention,

there is provided a video information analysis apparatus,

including circuitry for receiving video information,

analysis circuitry for analyzing the received video
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information in accordance with a predetermined analysis

algorithm, and a parameter mechanism, actuatable by the

user of the apparatus, for setting a parameter to

constrain execution of the analysis algorithm, the

analysis circuitry being responsive to the parameter

mechanism so as to execute the analysis algorithm in

accordance with the parameter set by the parameter
mechanism.

According to still another aspect of the invention,

there is a provided a method of searching an image

information data base, including the steps of storing a

plurality of algorithms for identifying respective

features in images represented by the image information in

the data base, selecting two of the stored algorithms for

respectively identifying a first feature and a second

feature, selecting a logical operator to form a logical

combination of the two selected algorithms, and searching

the data base to identify images which satisfy the logical

combination of the two selected algorithms. The

information in the image information data base may include

data representative of at least one dynamic sequence of

video image frames and at least one of the selected

algorithms may be for detecting a moving object in the

sequence of video information frames. The logical

operators may include the well known "AND", "OR" operators

or the like. For example, an image may be identified as

satisfying a combination of two algorithms where either

one of the respective features detected by the algorithms

is present ("OR" operation) or, alternatively, only those

images are identified as satisfying the combination where

both of the respective features as present ("AND"

operation). Similarly, the image may be identified as

satisfying the combination where either one, but not both

of the respective features are present ("KOR" operation).

"NOR", "NAND", and other logical operations may also be

implemented, and more than two search algorithms may be

subjected to logical operations in other to construct

criteria for determining whether images are to be
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identified.

According to still another aspect of the invention,

there is provided apparatus for analyzing video
information, including a first video information source

for providing a first stream of video data frames, a

second video information source for providing a second

stream of video data frames, first analysis circuitry for

receiving the first stream of video data frames provided

by the first video information source and performing a
first moving image content analysis algorithm with respect
to the received first stream of video data frames, and

second analysis circuitry for receiving the second stream

of video data frames provided by the second video

information source and performing a second moving image
content analysis algorithm with respect to the received

second stream of video data frames. The first and second

analysis circuitry may operate simultaneously in
performing the first and second moving image content

analysis algorithms. The first and second analysis

circuitry may respectively be implemented by first and

second signal processing integrated circuits that are

distinct from each other, or both of the first and second

analysis circuitry may be implemented using a single

processor IC. The first analysis circuitry may be a

digital signal processing IC which processes live video

currently being generated by a video camera, and the

second signal processing circuitry may be a general

purpose microprocessor operating under ae standard

operating system and performing the second moving content

analysis algorithm with respect to a stream of video data

frames played back from a memory device such as a hard
disk.

The apparatus according to this aspect of the

invention may include compression circuitry for applying

a data compression algorithm to the first stream of video

data frames to produce compressed video data and circuitry

for transmitting the compressed video data from the

compression circuitry to the hard disk for storage on the
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hard disk. Also included in the apparatus may be

circuitry for retrieving the stored compressed video data

from the hard disk and applying a data decompression

algorithm to the retrieved compressed video data to form

the second stream of video data frames. Each of the first

and second video information sources may be a respective

video camera in which case the first and second analysis

circuitry may operate simultaneously in performing the

first and second moving image content analysis algorithms.

Moreover, the first and second streams of video data may

be retrieved simultaneously or virtually simultaneously

from the hard disk and then respectively supplied to the

first and second analysis circuitry. As noted before, the

first and second analysis circuitry may be constituted by

separate processing IC’s or may be provided by time-

division multiplexing processing using a single processing

IC or by task-switching multiplexing or other multiplexing

techniques.

According to yet another aspect of the invention,

there is provided a video information analysis apparatus,

including circuitry for generating a first stream of

dynamic images and a second stream of dynamic images,

variable-rate image selection circuitry for selecting

images for storage from the first stream of images at a

first image interval rate, and for selecting images for

storage from the second stream of images at a second image

interval rate that is different from the first image

interval rate, a storage device for storing the images

selected for storage from the first stream of images by

the image selection circuitry and for storing the images

selected for storage in the second stream of images by the

image selection circuitry, playback circuitry for

selectively retrieving from the storage device the stored

images from the first and second streams of images, and

analysis circuitry for applying a moving image content

analysis algorithm to images retrieved by the playback

circuitry from a selected one of the first and second

streams of images, the analysis circuitry adapting the
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moving image content analysis algorithm to the respective

image interval rate of the selected stream of images.

The generating circuitry may include a first video

camera for generating the first stream of dynamic images

and a second video camera for generating the second stream

of dynamic images. Alternatively, both of the first and

second streams may be generated by the same video camera,

the first having been generated at a first time period

which is earlier than a second time period during which

the second stream of dynamic stream of images was

generated.

The moving image content analysis algorithm may be

for detecting moving objects represented by the selected

stream of images. The apparatus may include a display

device for displaying images retrieved from the storage

means and the moving image content analysis algorithm may

be for detecting moving objects at a selected portion of

an image plane displayed on the display device.

According to yet a further aspect of the invention,

there is provided a method of analyzing video information,

including the steps of generating a first stream of

dynamic images, selecting images for storage from the

first stream of images at a first image interval rate,

generating a second stream of dynamic images, selecting

images for storage from the second stream of images at a

second image interval rate that is different from the

first image interval rate, storing the selected images

from the first and second streams of dynamic images,

retrieving the stored images from the selected stream of

dynamic images, and applying a moving image content

analysis algorithm to the retrieved images from the

-selected stream of dynamic images, the algorithm being

adapted to the image interval rate of the selected stream

of dynamic images.

According to still another aspect of the invention,

there is provided a method of detecting moving objects

represented by a sequence of dynamic images, the sequence

of dynamic images being represented by stored video data,
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at least 75% of the dynamic images having been

compression-encoded using an inter-image encoding

algorithm such that the video data representing each

inter-image encoded image includes image data consists of

a plurality of image data portions each corresponding to

a respective region of an image plane, the video data for

each inter-image encoded image also including mapping data

indicative of the regions of the image plane to which the

image data portions of the video data correspond, the

method comprising the steps of retrieving at least the

mapping data included in the stored video data, and

applying a motion detection algorithm to the retrieved

mapping data to detect the moving objects.

It is contemplated to apply this aspect of the

invention to a stream of dynamic images in which at least

19 out of each 20 consecutive dynamic images has been

compression-encoding using the inter-image encoding

algorithm. Ina preferred embodiment of the invention 32

out of each sequence of 33 images is inter-image encoded.

According to yet another aspect of the invention,

there is provided a method of analyzing a sequence of

video information frames to detect changes in the video

information frames, including the steps of designating an

object represented by the video information frames,

selecting portions of the designated object, and

sequentially examining portions of the video information

frames corresponding to the selected portions of the

designated object to determine whether the designated

object remains in a predetermined position in the video

information frames. The step of designating the object

may include defining a periphery of the object, and the

selected portions of the designated object may be portions

of the object at mutually remote locations at the

periphery of the object. For instance, the mutually

remote locations may represent respective corners of the

object as viewed in an image plane.

This aspect of the invention may be operated as a

"museum tool" which permits automatic analysis of a video
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information stream to assure that a valuable object is not

removed from its location in a museum, art gallery or the
like.

According to another aspect of the invention, there

is provided a video data storage apparatus, including
circuitry for receiving video data which represents an

image in an image plane, discard circuitry for selecting
a portion of the image plane as to which data storage is

not required, and a storage device, responsive to the

discard circuitry, for storing such portions of the

received video data as do not correspond to the selected

portion of the image plane, it being understood that the

portions of the received video data which correspond to

the selected portion of the image plane are not stored in

the storage device. The portion of the image plane as to

which the data is to be discarded may be selected by using

a display device which displays an image which corresponds
to an image represented by the received video data, and a

drawing device which is operable to superimpose on the

image displayed by the display means an image element such

as a polygon to indicate the portion of the image plane as

to which data storage is not required. The drawing device

may be a mouse, and the storage device may be a hard disk,

magneto-optical disk or a writable optical disk.

This aspect of the invention permits a user of the

system to pre-edit the images to be stored on the system

so as to exclude portions of the image not expected to be

of interest, thereby conserving storage capacity in the
system.

According to another aspect of the invention, there

is provided a video signal processing apparatus, including
circuitry for receiving a video signal which represents an

image in an image plane, a selection mechanism for

selecting a portion of the image plane for contrast

enhancement, and enhancement circuitry, connected to the

receiving circuitry and responsive to the selection

mechanism, for expanding a dynamic range of portions of

the received video signal which correspond to the selected
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portion of the image plane, and for outputting a

selectively enhanced video signal. Again, the selection

mechanism may include a drawing means for superimposing on

an image displayed by a display device, an image element

indicative of the portion of the image plane selected for

contrast enhancement.

This aspect of the invention permits a user to select

portions of the image plane, such as areas in shadow, for

an automatic increase in the dynamic range in the selected

portion of the image prior to display and storage of the

image information.

According to a further aspect of the invention, there

is provided a video information storage apparatus,

including a video information source for generating a

dynamic video signal formed of a sequence of video signal

frames, each frame representing a respective image in an

image plane, the dynamic video signal having a time

resolution corresponding to a frame rate at which

successive frames of the sequence are produced, the

dynamic video signal also having a space resolution

corresponding to a density at which pixels in the signal

are formed in the image plane, the apparatus also

including signal processing circuitry for receiving the

dynamic video signal generated by the video information

source and for selectively varying at least one of the

time resolution and the space resolution of the received

dynamic video signal, a user adjustable mechanism for

entering a control signal for controlling whether and to

what degree the signal processing circuitry varies the

time resolution or the space resolution of the received

dynamic video signal, the signal processing means

outputting a processed dynamic video signal having a time

resolution and a space resolution at least one of which is

determined in accordance with the control signal, anda

storage device for storing the processed dynamic video

Signal.

This aspect of the invention permits the user to make

a tradeoff between time resolution (i.e., image rate)
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and/or space resolution vis-a-vis the quantity of storage

capacity to be used in storing the video signal.

According to still a further aspect of the invention,

there is provided a method of performing data compression

with respect to a sequence of image data frames which

represents a dynamic sequence of video images, including

the steps of encoding every nth frame of the sequence of

image data frames in accordance with an intra-~frame

compression algorithm in which each of the every nth frame

is encoded without reference to any other image data

frame, n being an integer greater than 1; encoding every

frame other than the intra-frame encoded frames in

accordance with a difference-encoding compression

algorithm which includes forming difference data by

reference to at least one data frame which precedes the

frame which is being difference-encoded, receiving a

compression parameter setting signal input by a user, and

varying a value of n in accordance with the received

compression parameter setting signal.

This aspect of the invention allows the user of the

system to make a trade-off between image quality and

amount of storage capacity consumed, by varying the degree

of compression applied to an input video image stream.

According to yet another aspect of the invention,

there is provided a method of assigning regions of an

image plane among streams of dynamic images each generated

by a respective one of a plurality of video cameras, the

method including the steps of displaying in a first

portion of a display screen a plurality of icons each

representing a respective one of the plurality of video

cameras, displaying in a second portion of the display

screen a representation of the image plane including

regions of the second portion of the display screen

corresponding to the regions of the image plane, and

moving at least one of the icons from the first portion of

the display screen to the second portion of the display

screen to position the moved icon in a respective one of

the regions of the second portion to indicate that the
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image screen generated by the video camera represented by

the moved icon is to be displayed in the image plane

region corresponding to the respective one of the regions

of the second portion.

This aspect of the invention permits a user to

conveniently allocate display windows among various

cameras providing video image streams to the system.

According to still a further aspect of the invention,

there is provided apparatus for storing video information,

including a plurality of video cameras, a recording device

for recording on a recording medium video information

generated by the plurality of video cameras, the recording

device being selectively operable in accordance with a

plurality of recording modes with respect to each one of

the plurality of video cameras, a storage device for

storing scheduling information, the scheduling information

including a plurality of scheduling information portions

each corresponding to a respective 24-hour period, each of

the scheduling information portions including a plurality

of sub-portions each corresponding to a respective one of

the plurality of video cameras, each of the sub-portions

defining times during the respective 24-hour period for

which ones of the recording modes have been selected for

the respective one of the plurality of video cameras, and

control circuitry for controlling the recording device in

accordance with the scheduling information stored in the

storage device. One of the scheduling information

portions may correspond to weekdays, a second one of the

scheduling information portions may correspond to weekend-

days, and a third one of the scheduling information

portions may correspond to holidays. Also included in the

scheduling information may be additional information for

defining the holidays by month and day of the month.

Still further information included in the scheduling

information may include information for partitioning each

of the 24-hour periods into day and night parts. The

recording modes may include a first mode in which images

generated by a respective one of the video cameras are

-24-

SUBSTITUTE SHEET (RULE 26)

IPR2018-01413

Sony EX1002 Page 772

PCT/US97/17886



IPR2018-01413 
Sony EX1002 Page 773

10

15

20

25

30

35

WO 98/19450

continuously recorded at intervals that do not exceed a

maximum interval, a second recording mode in which images

generated by the respective video camera are only recorded

in response to detection of an alarm condition, and a

third recording mode in which the images generated by the

respective video camera are not recorded.

This aspect of the invention permits the user to pre-

schedule a plurality of different operating modes for the

system, extending over many days and with different

operating mode schedules on different days.

According to still another aspect of the invention,

there is provided a method of storing video information,

including the steps of simultaneously generating a

plurality of dynamic video signals each formed of a

sequence of video signal fields, each of the fields

representing a respective image, recording each of the

sequences of video signal fields at regular intervals at

a field storage rate which is variable from sequence to

sequence, the field storage rate defining a duration of

the regular intervals at which the respective sequence of

video signals is recorded, and selectively manipulating a

user input device to generate selection signals for

selecting with respect to each of the sequences of video

signal fields, the field storage rate for the respective

sequence. The selection signal generated by the user

input device may include numerical data indicative of a

selected field storage rate for the respective sequence of

video signal fields and camera identification data for

identifying a video camera which is generating the

respective sequence.

This feature of the invention allows the user to

directly control allocation of recording "bandwidth" among

incoming video streams.

According to yet another aspect of the invention,

there is provided apparatus for analyzing video

information, including a video camera, analysis circuitry

for analyzing video information generated by the video

camera in accordance with a moving image content analysis
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algorithm, the analysis circuitry being selectively

operable in accordance with a plurality of operating

modes, a storage device for storing scheduling

information, the scheduling information including a

plurality of scheduling information portions each

corresponding to a respective different future period of

time, and each indicating an operating mode of said

analysis circuitry that has been selected for the period

of time, and control circuitry for controlling the

analysis circuitry so as to operate in accordance with the

selected operating modes during the periods of time

indicated by the scheduling information stored in the

storage device.

This aspect of the invention permits the user to

schedule various image analysis functions of the system

ahead of time, to be carried out automatically in

accordance with stored scheduling information.

According to an additional aspect of the invention,

there is provided a method of storing and retrieving video

data, including the steps of storing, in a data storage

device located at a first location, data representing

plural images of a dynamic video image stream, and also

storing, in a host processor located at a second location

remote from the first location, a program file

representing a search algorithm for searching for a

desired image among the images represented by the data

stored at the first location. The method further includes

downloading the program file representing the search

algorithm from the host processor to the data storage

device, and using the downloaded program file to search

for the desired image in the video data stored in the data

storage device.

Further in accordance with this aspect of the

invention, the method may include the additional steps of

using the downloaded program file to select an image from

among images represented by the video data stored in the

data storage device, and uploading from the data storage

device to the host processor data representative of the
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image selected by using the downloaded program file. The

method may also include uploading from the data storage

device to the host processor data representative of an

image which corresponds to an image represented by the

data stored in the data storage device and displaying at

the second location the image represented by the uploaded

data. The image displayed at the second location may be

Simultaneously displayed at the first location and

respective human operators at the first and second

locations may exchange oral telephone communication and/or

text or other data communication at the same time that the

image is being displayed at the first and second

locations. There may also be included in the method the

steps of setting a parameter for constraining execution of

the search algorithm and executing the search algorithm at

the first location and in accordance with the set

parameter. The parameter setting step may be performed

before or after the program file is downloaded from the

host processor to the data storage device. The search

algorithm may be an algorithm for detecting at least one

moving object represented by the data stored in the data

storage device, and the parameter setting step may include

selecting a portion of an image plane which corresponds to

the stored data, that portion being a portion at which the

moving object is to be detected by execution of the

algorithm. The portion of the image plane may be selected

by superimposing a line on the image displayed at either
the second or the first location.

This aspect of the invention allows a system user at

the location where the data of interest is stored to

engage in a consultation with an expert located at a host

computer location to receive advice and assistance from

the expert concerning approaches for retrieving the data

at the first user’s location. The expert may download a

suitable search algorithm program to the first user’s

location. Before doing so, the expert may set parameters

for the search algorithm or otherwise customize it so as

to meet the first user’s needs. In this way, search
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capabilities not previously present at the first user’s

location may be imported into the video information

storage device at the first user’s location and the first

user may benefit from system operating knowledge not in

the possession of the first user.

According to another aspect of the invention, there

is provided apparatus for storing a distributed video data

base, including a first video information source, at a

first location, for providing first video information

which includes at least one dynamic sequence of video

information frames, a first analysis device for receiving

the first video information provided by the first video

information source and for analyzing the received first

video information in accordance with a first image

analysis algorithm to generate first analysis data, a

first storage device for storing, in the form of digital

data, the first video information provided by the first

video information source and the first analysis data

generated by the first analysis device, a second video

information source, at a second location remote from the

first location, for providing second video information

which includes at least one dynamic sequence of video

information frames, a second analysis device for receiving

the second video information provided by the second video

information source and for analyzing the received second

video information in accordance with a second image

analysis algorithm to generate second analysis data, a

second storage device, provided at a location remote from

the first storage device, for storing, in the form of

digital data, the second video information provided by the

second video information source and the second analysis

data generated by the second analysis device, and a device

operatively connectable to the first and second storage

devices for selectively retrieving the first and second

video information from the first and second storage

devices, respectively.

In the system apparatus provided in accordance with

this aspect of the invention, a user at a central site can
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access and retrieve video information stored at remote

sites, where the remote sites have a capability for

providing indexing information based on the content of the

video information stored at the respective remote site.

The apparatus provided in accordance with this aspect of

the invention may be arranged so that the first and second

video information sources are respectively a first and

second video camera, or each of the first and second video

information sources may include a respective plurality of

the video cameras. The device provided for selectively

retrieving the first and second video information may

include a processor located remotely from the first and

second storage devices, circuitry for selectively

establishing a data communication path between the

processor and the first storage device, and circuitry for

selectively establishing a data communication path between

the processor and the second storage device. The device

for selectively retrieving the first and second video

information may do so on the basis of the stored first and

second analysis data, respectively. The first and second

analysis algorithms may be for respectively assigning to

portions of the video information analyzed by the

algorithm analysis scores indicative of respective degrees

to which the portions of the video information represent

a predetermined analysis feature. The scores may be

permitted to range over a set of values that may be

defined over eight bits, i.e., 256 distinct analysis score
values.

According to still another aspect of the invention,

there is provided apparatus for storing a distributed

video data base, including a first video information

source, at a first location, for providing first video

information which includes at least one dynamic sequence

of video information frames, a first storage device for

storing in the form of digital data, the first video

information provided by the first video information

source, a second video information source, at a second

location remote from the first location, for providing
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second video information which includes at least one

dynamic sequence of video information frames, a second

storage device, provided at a location remote from the

first storage device, for storing, in the form of digital

data, the second video information provided by the second

video information source, a third storage device, located

remotely from the first and second storage devices, for

storing an image analysis algorithm, a first processor

operatively connected to and co-located with the first

storage device, a second processor operatively connected

to and co-located with the second storage device, and

circuitry for sequentially downloading the image analysis

algorithm from the third storage device to the first

processor and to the second processor. According to

further features of the apparatus, the first processor

responds to the downloading to the first processor of the

analysis algorithm by retrieving the first video

information from the first storage device and analyzing
the retrieved first video information in accordance with

the downloaded analysis algorithm, and the second

processor responds to the downloading by the second

processor of the analysis algorithm by retrieving the

second video information from the second storage device

and analyzing the retrieved second video information in

accordance with the downloaded analysis algorithm.

The third storage device may store a plurality of

image analysis algorithms, with the first and second

processors each including circuitry for selecting one of

the algorithms to be downloaded to the respective

processor from the third storage device. Each of the

first and second processors may also include a mechanism

for setting a parameter for constraining execution of the

image analysis algorithm downloaded to the respective

processor. The image analysis algorithm may assign

respective analysis scores to portions of the first and

second video information, the analysis scores being

indicative of respective degrees to which the portions of

the video information represent a predetermined analysis
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feature, with the analysis scores ranging over 256 values.

This aspect of the invention provides for maintenance

of a library of analysis algorithms, accessible from

remote locations, so that a desired search algorithm can

be downloaded to the remote location on demand and used at

the remote location to analyze video data stored at the
remote location.

According to an additional aspect of the invention,

there is provided apparatus for analyzing and storing

video data, including a device for generating the video

data, an analysis device for analyzing the video data
generated by the video data generating device to detect a

predetermined characteristic of the video data, and a

storage facility for storing the analyzed video data, with

the storage facility including a first data storage device

and a second data storage device, and the storage facility

routing the analyzed video data to a selected one of the

first and second data storage devices in response to

detection by the analysis device of the predetermined

characteristic of the video data. The second storage

device may be selectively connectable to the video data

generating device, with the storage facility establishing

a data communication path connection between the video

data generating device and the second data storage device

in response to detection by the analysis device of the

characteristic of the video data. The communication path

connection may include a dial-up telephone connection
between the video data generating device and the second

data storage device. Alternatively, the data

communication between the video data generating device and

the second storage device may be by ISDN link, satellite

link, local area network, or wireless infra red

communication.

The characteristic of the video data to be detected

by the analysis device may include a characteristic of an

object represented by the video data, including a

characteristic selected from the group consisting of size

of the object, change of size of the object, motion of the
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object, velocity of the object, acceleration of the

object, change in rate of acceleration of the object,

shape of the object, change of shape of the object, and

texture of the object. Alternatively, or in addition, the

predetermined characteristic of the video data to be

detected by the analysis device may be a chrominance

characteristic of the video data and/or a change of the

chrominance characteristic of the video data.

According to another aspect of the invention, there

is provided apparatus for analyzing video data, including

a first video camera for generating first video data, an

analysis device for analyzing the first video data

generated by the first video camera to detect a

predetermined characteristic of the first video data, a

second video camera for generating second video data, and

circuitry, responsive to the analysis device, for

selectively storing the second video data generated by the

second video camera in response to detection of the

predetermined characteristic of the first video data by

the analysis device. The predetermined characteristics to

be detected by the analysis device may be as indicated

above in connection with the first aspect of the

invention. According to still another aspect of the

invention, there is provided apparatus for analyzing video

data, including a first video camera for generating first

video data, an analysis device for analyzing the first

video data generated by the first video camera to detect

a predetermined characteristic of the first video data,

where the analysis device selectively performs a

predetermined analysis algorithm with respect to the

second video data generated by the second video camera

when the analysis device detects the predetermined

characteristic of the first video data. The predetermined

characteristic of the first video data to be detected by

the analysis device may be as described above in.

connection with the first aspect of the invention.

According to still a further aspect of the invention,

there is provided apparatus for analyzing video data,
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including a source of video data and a device for

analyzing the video data provided by the source of video

data to detect a first predetermined characteristic of the

video data by performing a first predetermined analysis

algorithm, and for performing a second predetermined

analysis algorithm to detect a second predetermined

characteristic of the video data when the analysis device

detects the first predetermined characteristic,

Further in accordance with this aspect of the

invention, the source of video data may include a video

camera, and the apparatus may also include a storage

device for storing the video data and for supplying the

stored video data for analysis in accordance with the

second predetermined analysis algorithm when the analysis

device detects the first predetermined characteristic of
the video data.

According to this aspect of the invention, the

apparatus has the capability not only of detecting

features of interest in an incoming live video data

stream, but also is able, upon detecting the feature of

interest, to play back and further analyze the video data

to see if a second characteristic of interest was also

present in the video data.

According to still another aspect of the invention,

there is provided apparatus for analyzing and storing

video data, including a video camera for generating video

data, an alarm device for detecting an alarm condition, a

compression device for performing compression processing

on the video data generated by the video camera according

to a predetermined compression algorithm to form

compressed video data, and a storage device for storing

the compressed video data formed by the compression

device, where the compression device is responsive to the

alarm device so as to vary the compression algorithm in

dependence upon whether the alarm device detects an alarm

condition. The compression algorithm may include

comparing predetermined portions of a present field of the

video data to corresponding portions of a reference image
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generated by the video camera, to form comparison

statistics, comparing the comparison statistics with a

threshold that is set at a first value when the alarm

device does not detect an alarm condition and that is set

at a second value, different from the first value, when

the alarm device detects an alarm condition, and

selectively discarding the predetermined portions of the

present field on the basis of the comparing of the

comparison statistics with the threshold. The alarm

device may include circuitry for analyzing the video data

generated by the video camera to detect a predetermined

characteristic of the video data. The predetermined

characteristic may be a spectral characteristic of the

data or a measure of information content per unit quantity
of the data.

According to a further aspect of the invention, there

is provided apparatus for analyzing and storing video

data, including a first video camera for generating first

video data, a second video camera for generating second

video data, a storage device for storing the second video

data generated by the second video camera and a device for

analyzing the first video data generated by the first

video camera to detect a predetermined characteristic of

the first video data, and for selectively analyzing the

second video data stored in the storage device to detect

a predetermined characteristic of the second stored video

data in dependence upon whether the predetermined

characteristic of the first video data is detected by the

analysis device.

According to still another aspect of the invention,

there is provided apparatus for analyzing and storing

video data, including a first video camera for generating

first video data, a second video camera for generating

second video data, a storage device for storing the second

video data generated by the second video camera, and a

device for analyzing the first video data generated by the

first video camera to detect a predetermined

characteristic of the first video data, with the storage
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device storing a first predetermined number of fields of

the second video data per unit time during periods in

which the analysis device does not detect the

predetermined characteristic of the first video data, and

storing a second predetermined number of fields, larger

than the first predetermined number of fields, of the

second video data per unit time during periods in which

the analysis device detects the predetermined

characteristic of the First video data.

According to still a further aspect of the invention,

there is provided an apparatus for analyzing, storing and

displaying video information, including a first camera for

generating a first stream of video data, a second camera

for generating a second stream of video data, a first

storage device for selectively storing at least one of the

first and second streams of video data, a second storage

device for selectively storing at least one of the first

and second streams of video data, transmission circuitry

for selecting one of the first and second storage devices

to receive the first stream of video data, a display

device for selectively displaying at least one of the

first and second streams of video data, an analysis device

for analyzing the first stream of video data to detect a

predetermined characteristic of the first stream of video

data, and an action device, responsive to the analysis

device, for performing at least one of a selected group of

actions, in dependence upon whether the analysis device

detects the predetermined characteristic of the first

stream of video data. The predetermined characteristic of

the first stream of video data to be detected by the

analysis means is selected from the group consisting of

acceleration of an object represented by the first stream

of video data, change in acceleration of an object

represented by the first stream of video data, shape of an

object represented by the first stream of video data,

change of shape of an object represented by the first

stream of video data, and texture of an object represented

by the first stream of video data. The action to be
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performed by the action device upon detection of the

predetermined characteristic is one or more of changing a

characteristic of an image displayed on the display means,

where at least part of the image represents the first

Stream of video data, controlling the transmission

circuitry to change over between the first and second

storage devices, changing a field of view of at least one

of the first camera and the second camera, causing the

analysis device to carry out a video data analysis

algorithm with respect to the second stream of video data,

selecting the second stream of video data for storage in

at least one of the first and second storage devices,

causing the display device to display an image at least

part of which is representative of the second stream of

video data, and causing the analysis device to carry out

a video data analysis algorithm with respect to video data

stored in and read out from one of the first and second

storage devices.

According to yet another aspect of the invention,

there is provided apparatus for analyzing, storing and

displaying video information, including a first camera for

generating a first stream of video data, a second camera

for generating a second stream of video data, a first

storage device for selectively storing at least one of the

first and second streams of video data, a second storage

device for selectively storing at least one of the first

and second streams of video data, a transmission device

for selecting one of the first and second storage device

to receive the first stream of video data, a display

device for selectively displaying at least one of the

first and second video data, an analysis device for

analyzing the first stream of video data to detect a

plurality of predetermined characteristics of the stream

of video data, and an action device, responsive to the

analysis device, for performing at least one of a group of

actions in dependence upon whether the analysis device

detects the plurality of predetermined characteristics of

the first stream of video data. The plurality of
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characteristics to be detected by the analysis device are

selected from the group consisting of motion of an object

represented by the first stream of video data,

acceleration of an object represented by the first stream

of video data, change in acceleration of an object

represented by the first stream of video data, shape of an

object represented by the first stream of video data,

change of shape of an object represented by the first

stream of video data, and texture of an object represented

by the first stream of video data. The action device

performs at least one action, depending upon whether the

analysis means detects the plurality of predetermined

characteristics of the first stream of video data,

selected from the group consisting of changing a

characteristic of an image displayed on the display

device, at least part of that image representing the first

stream of video data, controlling the transmission device

to change over between the first and second storage

devices, changing a field of view of at least one of the

first camera and the second camera, causing the analysis

device to carry out a video data analysis algorithm with

respect to the second stream of video data, selecting the

second stream of video data for storage in at least one of

the first and second storage devices, causing the display

device to display an image at least part of which is

representative of the second stream of video data, and

Causing the analysis device to carry out a video data

analysis algorithm with respect to video data stored in

and read out from one of the first and second storage

devices.

According to yet another aspect of the invention,

there is provided an apparatus for storing, analyzing and

displaying video information, including a storage device

for storing a stream of video data, the stream of video

data representing a dynamic video image, a detecting

device for detecting a predetermined characteristic of the

stream of video data stored in the storage device, a

display device for displaying images corresponding to the
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stream of video data stored in the storage device, a

display buffer for storing image data transferred from the

storage device and for reading out image data stored in

the display buffer, the image data read out from the

display buffer being supplied to the display device to

cause the display device to display an image corresponding

to the supplied image data, and an action device,

responsive to the detecting device, for performing at

least one of a group of actions in dependence upon whether

the detecting device detects the predetermined

characteristic of the stream of video data stored in the

storage device. The predetermined characteristic of the

stream of video data to be detected by the detecting

device is selected from the group consisting of motion of

an object represented by the stream of video data stored

in the storage device, texture of an object represented by

the stream of video data stored in the storage device,

amplitude of a high frequency component of the stream of

video data stored in the storage device, a degree to which

the stream of video data stored in the storage device has

been compressed, a degree to which the stream of video

data stored in the storage means exhibits spatial

correlation, and a degree to which the stream of video

data stored in the storage means exhibits temporal

correlation. The group of actions, at least one of which

is performed by the action device, includes selecting

between a first display buffer update mode in which the

data stored in the display buffer is updated according to

a progressive image scan, selecting a rate at which data

stored in the display buffer is updated, selecting a

spatial resolution with which the display device displays

the images corresponding to the stream of video data

stored in the storage device, and selecting for updating

a portion of an image plane corresponding to the image

plane displayed on the display device.

According to still another aspect of the invention,

there is provided a method of analyzing video data,

including the steps of generating a stream of dynamic
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images, applying a moving image content analysis algorithm

to the stream of dynamic images, and inhibiting

application of the analysis algorithm to the stream of

dynamic images, in response to detection of an alarm

condition. The alarm condition may be detected by

application of the analysis algorithm, and the algorithm

may be for detecting a moving object represented by the

stream of dynamic images.

According to still a further aspect of the invention,

there is provided a method of simultaneously recording on

a recording medium a plurality of streams of video

information each generated by a respective video camera,

including the steps of determining whether an alarm

condition is present, and in the case that no alarm

condition is present, recording images generated by the

video cameras on the recording medium at a first aggregate

image rate, the aggregate image rate defining a total

number of images currently being recorded on the recording

medium per unit time, and in the case that an alarm

condition is determined to be present, recording images

generated by the video cameras on the recording medium at

a second aggregate image rate that is higher than the

first aggregate image rate. The step of determining

whether an alarm condition is present may include

analyzing content of at least one of the streams of video

information and/or receiving a signal from an alarm

sensor. In one embodiment of the invention, the aggregate

image recording rate is 30 images per second when no alarm

condition is present and is 45 images per second when an

alarm condition is present.

According to an additional aspect of the invention,

there is provided a method of performing data compression

with respect to a frame of image data, the image data

being representative of pixels arrayed in an image plane,

the method including the steps of dividing the image data

into a plurality of data blocks, each data block

representing a respective rectangular part of the image

plane, comparing each of the data blocks with a

-39-

SUBSTITUTE SHEET (RULE 26)

IPR2018-01413

Sony EX1002 Page 787

PCT/US97/17886



IPR2018-01413 
Sony EX1002 Page 788

10

15

20

25

30

35

WO98/19450

corresponding data block of a preceding frame of image

data to generate a similarity metric indicative of a

degree of similarity between the data block and the

corresponding block of the preceding frame, comparing the

similarity metric with a predetermined threshold value,

selecting, on the basis of the comparison of the

similarity metric with the threshold value, one of a first

mode for generating and coding values for the data block

and a second mode for generating and coding values for the

data block, generating and coding values for each data

block in accordance with the selected one of the first

mode and the second mode, and applying a transformation to

the encoding values of the data block to form a respective
block of coefficient values.

According to another aspect of the invention, there

is provided a method of reconstituting compressed image
data, where the compressed image data includes image data

frames representative of a dynamic sequence of m images,

every nth one of the m image data frames having been

compression-encoded using an intra-frame compression

algorithm in which each of every nth frame is encoded

without reference to any other image frame, n being an

integer greater than 2, m being an integral multiple of n

and at least twice as large as n, all of the image data

frames other than the every nth frame having been

compression-encoded using a difference encoding algorithm

such that the other image data frames are formed of data

representing differences relative to a preceding image

data frame, and the method including the steps of

reconstituting all of the difference-encoded image data

frames, storing all of the reconstituted image data frames

in a storage device, and retrieving the reconstituted

image data frames from the storage device and displaying

the retrieved image data frames, with a plurality of the

reconstituted difference-encoded image data frames being

stored in the storage device before any of the

reconstituted difference-encoded image data frames are

retrieved from the storage device and displayed.

-~-40-

SUBSTITUTE SHEET (RULE 26)

IPR2018-01413

Sony EX1002 Page 788

PCT/US97/17886



IPR2018-01413 
Sony EX1002 Page 789

10

15

20

25

30

35

WO 98/19450 PCT/US97/17886

According to still another aspect of the invention,

there is provided a method of reconstituting compressed

image data, with the compressed image data including image

data frames representative of a dynamic sequence of

images, every nth one of the image data frames having been

compression-encoded using an intra-frame compression

algorithm in which each of the every nth frames is encoded

without reference to any other image frame, n being an

integer greater than one, all others of the image data

frames having been compression-encoded using a difference

encoding algorithm such that the other image data frames

are formed of difference data representing differences

relative to a respective preceding image data frame, and

the method including the steps of reconstituting all of

the intra-frame-encoded image data frames, forming, for

each of the difference-encoded image data frames, second

difference data representing differences relative to a

respective succeeding reconstituted image date frame, and

storing the second difference data in association with the

respective difference-encoded image data frame.

According to yet another aspect of the invention,

there is provided a method of representing video data in

compressed form, including the steps of dividing into

rectangular blocks a present image to be compressed, the

present image being formed in an image plane, comparing

each of the rectangular blocks of the present image with

a corresponding rectangular block of a reference image to

generate comparison data from the block of the present

image, selecting for representation the rectangularblocks

of the present image for which the generated comparison

data meets a selection criterion, generating mapping data

indicative of locations in the image plane which

correspond to the selected rectangular blocks for the

present image, and representing the present image in

compressed form by use of header data for identifying the

present image, the mapping data generated for the present

image, and image data representative of the selected

rectangular blocks of the present frame. Preferably,
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blocks of pixels corresponding to the selected rectangular

blocks of the present frame are subjected to an orthogonal

transform and then the resulting coefficient data is

quantized. For example, JPEG compression may be applied

to the blocks of pixels in the selected rectangular

blocks. (In a conceptual sense, the latter aspect of the

invention contemplates dividing the image plane into

"postage stamps", selecting for further compression

processing and storage only those "stamps" which differ

Significantly from a reference image, and then, when the

present image is to be reconstituted, the compressed

"postage stamp" data is reconstituted and then "pasted" at

the appropriate points on the reference image, according

to mapping data generated at the time of selection of the

"postage stamps".)

The mapping data represents, for each image, a coarse

indication of changes vis-a-vis the reference image. The

mapping data therefore is suitable for analysis to detect

motion, moving objects, or other features of interest in

the stream of video images.)

According to still a further aspect of the invention,

there is provided a method of representing video data in

compressed form, including the steps of dividing an image

plane into a plurality of rectangular areas, processing a

first video image to generate a first set of

characteristic statistics including at least one

characteristic statistic corresponding to each of the

plurality of rectangular areas, storing the first set of

characteristic statistics, processing a secondvideo image

to generate a second set of characteristic statistics

including at least one characteristic statistic

corresponding to each of the plurality of rectangular

areas, comparing, for each of the plurality of rectangular

areas, corresponding ones of the first and second sets of

characteristic statistics, selecting, on the basis of the

comparing step, ones of the rectangular areas for which

the corresponding ones of the first and second sets of

characteristic statistics differ from each other by at
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least a predetermined degree of difference, updating the

stored set of characteristics statistics by replacing the

stored characteristics statistics corresponding to the

selected rectangular areas with the characteristics of the

second set which correspond to the selected rectangular

areas, processing a third video image to generate a third

set of characteristics statistics including at least one

characteristic statistic corresponding to each of the

plurality of rectangular areas, and comparing, for each of

the plurality of rectangular areas, corresponding ones of
the updated set of characteristic statistics and the third
set of characteristic statistics.

According to yet another aspect of the invention,

there is provided a method of displaying in an image plane

a video image represented by compressed video data, the

compressed video data including replacement image data

consisting of a plurality of image data portions each

corresponding to a respective region of the image plane,

the compressed video data also including mapping data

indicative of the regions of the image plane to which the

image data portions correspond, and the method including

the steps of storing in a buffer reference data

representative of a reference video image, performing a

first displaying step consisting of displaying the

referenced video image, reading the mapping data,

updating, on the basis of the mapping data, the stored

reference data by replacing portions of the stored

reference data corresponding to the image plane regions

indicated by the mapping data with the corresponding

replacement image data portions of the compressed video

data, and performing a second displaying step consisting

of displaying the second video image corresponding to the

updated stored reference data. The reference image

displayed at the first displaying step may correspond to

an image that was generated either earlier in time or

later in time by the same video camera which generated the

image displayed at the second displaying step. Thus, the

"postage stamp replacement" technique for providing the
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reconstituted images may be applied either to forward or

reverse playback operations.

According to an additional aspect of the invention,

there is provided a random-access data storage device in

which is stored compressed video data representing a

sequence of images formed in an image plane by a video

camera, the compressed video data including a plurality of

first compressed data portions representing reference

images consisting of every nth one of the sequence of

images, the first data portions having been respectively

formed by applying an intra-image compression process to

data representing each one of the reference images, n

being an integer greater than 3, the compressed video data

also including a plurality of second compressed data

portions, each representing a respective one of the

sequence of images that is not one of the reference

images, each of the compressed data portions including

replacement image data corresponding to selected portions

of the image plane and mapping data indicative of the

selected portions of the image plane.

According to another aspect of the invention, there

is providedvideo information storage apparatus, including

a plurality of video images, each for generating a

respective stream of dynamic images, a multiplexer for

multiplexing the streams of dynamic images to form a

combined sequence of video images, images generated by

respective ones of the video cameras being interspersed

with each other in the combined sequence, compression

circuitry for receiving the combined sequence of video

images and for applying a data compression algorithm to

the images of the combined sequence, the compression

algorithm applied to each of the images of the combined

sequence being subject to variation depending on which

camera generated the image to which the algorithm is

applied, and a storage device for storing compressed video

images formed by the compression circuitry.

According to a further aspect of the invention there

is provided video data storage apparatus, including a
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video information source for outputting a sequence of

fields of video data, each field of video data

representing a respective image, a storage device for

storing the video data fields in the form of compressed

video data, a microprocessor for controlling storage of

compressed video data by the storage device, anda digital

signal processing integrated circuit (DSP-IC) for

exchanging data with the microprocessor and for applying

a data compression algorithm to the fields of video data,

the DSP-IC applying the data compression algorithm to a

first field of the sequence of fields in accordance with

a parameter which constrains operation of the data

compression algorithm, and the DSP-IC receiving a signal

from the microprocessor to change the parameter when the

DSP-IC completes compression-processing of the first

field; and then the DSP-IC applying the data compression

algorithm to a second field, immediately following the

first field, in accordance with the changed parameter, and

then receiving a signal from the microprocessor to again

change the parameter after completing compression-

processing of the second field, and then applying the data

compression algorithm to a third field of the sequence of

fields in accordance with the again-changed parameter,

with the third field immediately following the second

field in the sequence of fields.

According to still a further aspect of the invention,

there is provided a method of characterizing a block of

video data ina first field of video data, the block of

video data being provided to be characterized in

comparison with a corresponding block of video data in

another field of video data, the block of video data in

the first field being in the form of an 8 x 8 pixel data

array, the method including the steps of dividing the 8 x

8 pixel data into four quadrants each consisting of a 4 x

4 pixel data array, selecting pixels from each of the

quadrants in accordance with a checker-board sampling

pattern, summing, with respect to each of the quadrants,

the pixels selected from the quadrant and dividing the
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resulting sum by a scaling factor to generate a

characterizing statistic for the respective quadrant,

subtracting each of the respective characterizing

statistics from a characterizing statistic for a

corresponding quadrant of the corresponding block of video

data in the other field to generate a difference value for

each quadrant of the block of video data in the first

field, comparing each of the difference values with a

threshold level, and characterizing the block of video

data in the first field as different from the

corresponding block of video data in the other field if

the absolute value of any one of the difference values for

the four quadrants of the block of video data in the first
field exceeds the threshold level.

According to still another aspect of the invention,

there is provided a method of performing data compression

with respect to a plurality of streams of dynamic video

images, each of the streams being generated by a

respective video camera, images from the streams being

interspersed with each other to form a composite stream,

the method including the steps of storing statistics

characterizing a respective reference image from each of

the plurality of streams, and performing compression-

encoding with respect to later images of each of the

plurality of streams by comparing each of the later images

with the statistics characterizing a reference image

corresponding to the respective stream.

According to an additional aspect of the invention,

there is provided an apparatus for storing video signals,

including at least four video cameras, first, second and

third video decoding circuits each for receiving a field

of a video signal generated by a respective one of the

video cameras concurrently connected to the video decoding

circuit and for extracting luminance, chrominance and

reference signal components from the received video

signal, circuitry for selectively connecting each of the

video decoding circuits to every one of the video cameras,

first and second signal conversion circuits, each for
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converting into digital form the luminance and chrominance

signal components extracted by a respective one of the

video decoding circuits currently connected to the signal

conversion circuit, circuitry for selectively connecting

each of the signal conversion circuits to every one of the

first, second and third video decoding circuits, a first

storage device connected to the first signal conversion

circuit for sequentially storing fields of the luminance

and chrominance signal components converted into digital

form by the first conversion circuit, and a second storage

device connected to the second signal conversion circuit

for sequentially storing fields of the luminance and

chrominance signal components converted into digital form

by the second conversion circuit.

The apparatus provided in accordance with this aspect

of the invention may also include a data compression

circuit for applying a data compression algorithm to the

digital components stored in the first and second storage

devices to form compressed video data, and circuitry for

selectively connecting the data compression circuit to

each of the first and second storage devices. There may

further be included in the apparatus a mass storage

device, such as a hard disk drive, magneto-optical disk

drive, writable optical drive, etc., connected to the data

compression circuit for storing the compressed video data

formed by the data compression circuit. The chrominance

signal components may include first and second chrominance

signal components, and each of the first and second signal

conversion circuits may include circuitry for formatting

digital data representing the luminance signal component

and the first and second chrominance signal components

according to a 4:1:1 data format. Alternatively, 4:2:2 or:

4:4:4 formats may be used.

In a preferred embodiment of the invention, 16 video

cameras are selectively connectable to the three decoding

circuits, and fields of the video signals from the cameras

are captured and converted to digital form at an aggregate

rate of 45 fields per second.
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According to another aspect of the invention, there

is provided a method of updating a display buffer, the

display buffer being for storing image data to be supplied

to a display device to cause the display device to display

an image corresponding to the image data, the display

device displaying the image in the form of a plurality of

rows of picture elements, the rows of picture elements

consisting of a first set of rows that are alternate ones

of the rows of picture elements and a second set of rows

that are all of the rows of picture elements not included

in the first set of rows, the display buffer including a

first set of memory locations corresponding to the first

set of rows and a second set of memory locations

corresponding to the second set of rows, the method

including the steps of first updating the image data

stored in the first set of memory locations, and then

following completion of the first updating step, second

updating the image data stored in the second set of memory

locations, and then sequentially repeating the first and

second updating steps.

According to still another aspect of the invention,

there is provided apparatus for formatting an image plane

represented as a two-dimensional array of pixel locations

according to a 4:1:1 digital color video format, including

circuitry for dividing the image plane into n rectangular

regions having a vertical dimension of m pixels anda

horizontal dimension of 4m pixels, n being an integer

greater than 1, m being an even integer greater than 1, a

luma block circuit for forming with respect to each of the
n rectangular regions four m x m luminance-value pixel

blocks arranged in a horizontal sequence in the

rectangular region, and a chroma block circuit for forming

exactly two m x m chrominance value blocks with respect to

each of the n rectangular regions, a first one of the two

chrominance-value blocks corresponding to a first

chrominance signal, and each value of the first

chrominance-value block representing an area corresponding

to four horizontally sequential pixels of the respective
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rectangular region, the second one of the two chrominance-

value blocks corresponding to a second chrominance signal

different from the first chrominance signal, each value of

the second chrominance-value block representing an area

corresponding to four horizontally-sequential pixels of

the respective rectangular region.

In a preferred embodiment of the invention, each of

the pixel blocks is made up of an 8 x 8 block of pixels,

each of the regions is made up of four, horizontally-

sequential, 8 x 8 pixel blocks, and theentire image plane

is formed of 600 of the rectangular regions, having a

horizontal dimension equivalent to 20 of the rectangular

regions and a vertical dimension equivalent to 30 of the

rectangular regions. The first chrominance signal may be

a U signal, in which case the second chrominance signal is

a V signal.

According to still a further aspect of the invention,

there is provided a method of transmitting a field of

video data on a multi-bit parallel data bus, the field of

video data corresponding to an image, the method including

the steps of dividing the field of video data into first

video data portions each corresponding to at least one and

no more than m raster-scan lines of the field, m being a

positive integer that is less than.a number of raster-scan

lines making up said field of video data, transmitting

each of the first video data portions in a respective one

of a first sequence of discrete time intervals, formatting

the field of video data into a plurality of n x p data

blocks, each of the data blocks corresponding to a

respective rectangular portion of the image that overlaps

at least two raster-scan lines, n and p both being

positive integers greater than 1, dividing the block-

formatted video data into second data portions, each

consisting of a plurality of the n x p data blocks, and

transmitting each of the second data portions in a

respective one of a second sequence of discrete time

intervals, the second sequence of discrete time intervals

being interleaved with the first sequence of discrete time
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intervals. Ina preferred embodiment of the invention, m

= 1 (i.e., exactly 1 raster-scan line is sent during each

interval of the first sequence of intervals), while n = p

= 8, and each of the second data portions consists of 15

of the 8 x 8 data blocks (i.e., 15 of the 8 x 8 data

blocks are transmitted during each interval of the second

sequence of intervals). In short, this aspect of the

invention contemplates transmitting all of the pixels of

the field of video data twice, with raster-scan lines

being interspersed with rectangular blocks. As will be

seen from subsequent disclosure herein, this video data

transmission technique facilitates parallel processing of
fields of video data.

According to still a further aspect of the invention,

there is provided a method of updating a display buffer,

the display buffer being for storing image data to be

supplied to a display device to cause the display device

to display an image corresponding to the image data, the

display device displaying the image in the form of a two-

dimensional array of picture elements, the array of

picture elements defining an image plane, the method

including steps of dividing the image plane into a

plurality of rectangular regions, generating a present

field of video data representative of an image formed in

the image plane, and, for each one of the rectangular

regions of the image plane, detecting a characteristic of

a portion of the present field of video data, that portion

corresponding to the respective one of the rectangular

regions, comparing the detected characteristic with a

reference characteristic, and selectively storing the

portion of the present field of video data in the display

buffer, in dependence upon a result of the comparing step.

According to an additional aspect of the invention,

there is provided a video data storage apparatus,

including a plurality of video cameras each for generating

a respective stream of video information, one or more hard

disks for storing video data, a housing in which the hard

disk(s) is contained, a motherboard mounted in the housing
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and having mounted thereon a microprocessor for

controlling storage of video data on the hard disks, a

second printed circuit board mounted in the housing and

having integrated circuits mounted thereon for receiving

the streams of video information generated by the video

cameras, the integrated circuits on the second printed

circuit board being for selecting for storage ones of

fields of video information included in the streams of

video information, and a third printed circuit board

mounted in the housing and connected to the motherboard

and the third printed circuit board, with the second

printed circuit board being connected to the motherboard

only through the third printed circuit board, and the

third circuit board having mounted thereon integrated

circuitry for digitizing the selected fields of video

information and for applying data compression processing

to the selected fields of video information. Filtering

circuitry for performing analog signal conditioning on the

fields of video information may be mounted on the second

printed circuit board, and an integrated circuit

processing device for applying a moving image content

analysis algorithm to the digitized fields of video

information may be mounted on the third printed circuit

board. The apparatus may also include an archive device,

such as a DAT drive or other removable recording medium

drive unit, for recording video data copied from the hard

disk. The archive device may be mounted within the

housing.

In a preferred embodiment of the invention, the

motherboard may have a configuration, including a

population of IC components and connecting traces, like

those found in standard personal computer motherboards, to

minimize the component and manufacturing cost for the

motherboard. The novel and customized front-end

processing circuitry, provided on the second and third

printed circuit boards, permits rapid and flexible pre-

processing of the video information.

According to another aspect of the invention, there
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is provided a video data storage apparatus, including a

video information source for outputting at least one

stream of video data fields, a storage device for storing

the video data fields in the form of compressed video

data, a housing, a motherboard mounted in the housing, the

motherboard having mounted thereon a microprocessor for

controlling storage of the compressed video data by the

storage device, a second printed circuit board mounted in

the housing and connected to the motherboard, a first

digital signal processing integrated circuit (DSP-IC),

mounted on the second printed circuit board, for

exchanging data with the microprocessor and for applying

a data compression algorithm to the at least one stream of

video data fields, the second printed circuit board also

having mounted thereon display processing circuitry for

applying scaling processing and overlay mixing to the

stream of video data fields, a second DSP-IC for

controlling the display processing circuitry, and a third

DSP-IC for applying a moving image content analysis

algorithm to the stream of video data fields, with the

first DSP-IC transmitting command messages to, and

receiving status messages from, the second and third DSP-
IC’s.

According to still another aspect of the invention,

there is provided a structure for supporting a plurality

ef recording medium drive units in a video data storage

apparatus, the structure including a base member for

supporting at least one of the drive units, a second

member, Supported on the base member, for supporting at

least a second one of the drive units, and a third member,

supported on the second member, for securing the at least
second one of the drive units on the secondmember.

Preferably, the structure is arranged to support up to six

drive units, with up to two drive units being mounted on

each of the base member, the second member and the third

member. The drive units may include a floppy disk drive

unit and a DAT drive unit supported on the base member,

two hard disk drive units supported on the second member,
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and one or two additional hard disk drive units supported

on the third member. Instead of the DAT drive, a digital

video disk (DVD) drive, a writable optical disk drive or

a magneto-optical disk drive may be mounted on the base

member. The base member preferably includes a

substantially planar and horizontal bottom plate and two

vertical end walls emerging upwardly and integrally from

respective opposite side edges of the bottom plate. Also,

the second member is preferably substantially planar and

a vertical end wall of the base member has a pair of slots

formed therein, with the second member having a pair of

hinge-tabs formed therein at respective positions that

correspond to the respective positions of the slots of the

base member, each of the hinge-tabs being for pivotally

engaging a respective one of the slots. Preferably the

third member includes a substantially planar and

horizontal top plate and two vertical end walls emerging

downwardly and integrally from respective opposite side

edges of the top plate. The base member, the second

member and the third member preferably all have a

respective attachment tab formed thereon with the

attachment tabs each having a hole formed therein for

accommodating a fastener, and the three members being

positioned with respect to each other so that the three

holes in the attachment tabs are aligned to permit

simultaneous insertion of the fastener through all three

holes. In this way, the three members may be fastened

together to form the drive unit support structure by means

of a single fastener.

According to an aspect of the invention, there is

provided a video data storage apparatus, including a

source device for providing video data, a first storage

device including a first storage medium for storing the

video data provided by the source device, a second storage

device including a second storage medium on which video

data provided by the source device has been recorded, a

third storage device including a third storage medium for

storing video data to be archived, and a control device
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for controlling the first storage device to store video

data provided by the source device, while controlling the

second and third storage devices to transfer the video

data stored on the second storage medium from the second

storage medium to the third storage medium.

The first and second storage media may respectively

be a first hard disk and a second hard disk, and the third

storage medium may be a magnetic tape, with the third

storage device being a helical-scan tape recorder such as

a recorder employing the standard DAT format.

Alternatively, the third storage medium may be a writable

optical disk, a magneto-optical disk, a DVD (digital video

disk), or a removable hard drive.

The apparatus may include plural video cameras, each

generating respective sequences of frames of video

signals, and conversion facilities for converting the

respective sequences of frames of video signals into

sequences of frames of digital video data for storage on

the storage media. There may also be included in the

apparatus facilities for generating index data with

respect to the frames of digital video data, the index

data being indicative of respective times at which the

frames of digital video data were generated, as well as

identifying which camera generated each frame of digital

video data and locations on the first storage medium at

which the frames of digital video data are recorded. The

index data may also include data indicative of events

represented by the sequences of frames of the digital

video data. Such events may include alarm conditions,

either indicated by alarm sensing devices, or generated by

analysis of the data itself. A fourth hard disk drive may

be provided in the apparatus for storing the index data,

which is also stored on the first hard disk. When video

data is transferred from one of the hard disks to the

archiving medium (e.g. the DAT), it is accompanied by

corresponding index data, including index data previously

stored on one of the hard disks.

The control device may be operable to determine what

-~-54-

SUBSTITUTE SHEET (RULE 26)

IPR2018-01413

Sony EX1002 Page 802



IPR2018-01413 
Sony EX1002 Page 803

10

15

20

25

30

35

WO 98/19450 PCT/US97/17886

portion of the first hard disk remains available for

storing video data provided by the source device and for

determining what quantity of the video data recorded on

the second hard disk remains to be transferred to tape for

permanent storage, the control means also being arranged

to compare the available proportion of the first hard disk

and the quantity of video data remaining to be transferred

from the second hard disk, and then selecting, as a result

of the comparison, a rate at which video data from the

source device is stored on the first hard disk. For

example, the storage rate may be a frame rate at which the

video data from the source device is stored on the first

hard disk.

According to another aspect of the invention, there

is provided a method of archiving video data stored ina

video data storage apparatus, the apparatus including a

plurality of video cameras, first and second video data

storage hard disks, an index data storage hard disk, an

archive recording medium and a drive unit for the archive

recording medium, the method including the steps of (A)

storing on the first video data storage hard disk video

data representative of dynamic video signal streams

generated by the video cameras, while storing on the index

data storage hard disk, index data indicative of times of

recording and sources of the video data being stored on

the first video data storage hard disk, (B) concurrently

with step (A), recording on the archive recording medium

all video data stored on the second video data storage

hard disk and index data stored on the index data storage

hard disk and indicative of times of recording and sources

of the video data stored on the second video data storage

hard disk, and (C) after completion of step (B) storing on

the second video data storage hard disk video data

representative of dynamic video signal streams generated

by the video cameras, and concurrently recording on the

archive recording medium index data stored on the index

data storage hard disk and indicative of times of

recording and sources of the video data stored on the
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first video data storage hard disk during step (A) and

also storing on the archive recording medium the video

data stored on the first video data storage hard disk

during step (A).

The above-recited step (C) may be performed

immediately upon completion of step (B) (i.e. as soon as

archiving of the data from the second hard disk is

complete) or may be deferred until all or a predetermined

proportion of the storage capacity of the first hard disk

has been filled.

According to still another aspect of the invention,

there is provided an apparatus for storing and retrieving

video data, including a plurality of video cameras

generating respective sequences of video signals, a first

hard disk for selectively storing video data corresponding

to the video signals generated by the video cameras, and

for selectively outputting the video data stored on the

first hard disk, a second hard disk for selectively

storing video data corresponding to the video signals

generated by the video cameras, and for selectively

outputting the video data stored on the second hard disk,

an archive medium drive unit for selectively recording on

an archive recording medium video data stored on and

outputted from the first and second hard disks, a display

device for selectively displaying an image corresponding

to video data stored on and outputted from the first and

second hard disks, and a control device for controlling

the first and second hard disks, the archive medium drive

unit and the display device, wherein the control device

selectively performs recording operations in which video

data corresponding to the video signals generated by the

video cameras is recorded on a selected one of the hard

disks, playback operations in which the display device

displays an image corresponding to video data read froma

selected one of the hard disks and archiving operations in

which video data outputted from a selected one of the hard

GQisks is recorded on the archive recording medium, at

least some of the recording, playback and archiving
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operations exhibiting dynamic variations in a quantity of

video data involved in the operations, and the control

device having a finite processing capacity and allocating

its processing capacity so as to give priority to the

recording operations relative to the playback operations

and so as to give priority to the playback operations

relative to the archiving operations.

According to yet a further aspect of the invention,

there is provided a video data storage apparatus,

including a video information source for providing a

sequence of frames of video data, a primary storage device

including a storage medium for storing video data provided

by the video information source, an archive storage device

for storing video data to be archived, and a control

device for controlling the primary storage device to store

the video data provided by the video information source at

a storage rate selected by the control device, the control

device also controlling the primary storage device and the

archive storage device to transfer to the archive storage

device video data stored by the primary storage device,

the control device calculating a first time for completion

of transferring of a predetermined quantity of stored

video data from the primary storage device to the archive

storage device, and calculating a second time for

completion of storing on the primary storage device of a

predetermined number of fields of video data to be

provided by the video information source, the control

means comparing the calculated first and second times and,

on the basis of a result of the comparison, selecting the

storage rate at which the primary storage device stores

the video data provided by the video information source.

For example, when the control device calculates that the

primary storage device will be filled before archiving of

the data from the primary storage device is completed, the

control device may select a first field rate for the

primary storage device that is slower than a second field

rate that would otherwise be used. The first storage

device may be a hard disk drive storing the video data on
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a hard disk and the archive storage device may be a DAT

drive. Alternatively, the archive storage device may be

a writable optical disk, a magneto-optical disk, a DVD

(digital video disk), or a removable hard drive.

According to still a further aspect of the invention,

there is provided a video information storage apparatus,

including a plurality of video cameras each for generating

a respective stream of video information, a housing, a

storage device including first and second hard disk drives

fixedly mounted in the housing for storing the streams of

video information, an archive device for driving a

removable recording medium such as a DAT, the archive

device being operated to copy onto a sequence of DATs

video information sequentially stored on the hard disk

drives, and circuitry for generating removable media data

and for recording the removable media data on one of the

hard disk drives, the removable media data including data

corresponding to each of a plurality of the DATs upon

which video information was copied, the data corresponding

to each of the DAT’s including data indicative of the

video cameras by which and the times at which the video

information copied on the DAT was generated. It should be

understood that other removable media, such as digital

video disks, may be employed instead of or in addition to

magnetic tape (DAT format) for the purposes of archival

storage. The latter aspect of the invention provides

quasi-permanent data storage within the apparatus itself

of index information relating to video data that has

previously been archived on the removable media.

According to an additional aspect of the invention,

there is provided a closed-circuit video surveillance

system, including a plurality of video cameras, a

selection device for selecting one or more of the video

cameras, a display device for displaying video images

generated by ones of the video cameras selected by the

selection device, and a control device for controlling the

display device, the control device causing the display

device to display a plurality of symbols each
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representative of a respective one of the video cameras,

the control device also causing the display device to

display an indication in association with at least one of

the symbols to indicate that the camera or cameras

corresponding to the at least one of the symbols have been

selected by the selection device. The display device may

display the video images generated by the selected video

camera or cameras in a first portion of a display screen

and the symbols representative of the plurality of video

cameras in a second portion of the display screen. The

symbols representative of the plurality of video cameras

may be buttons on which a cursor is selectively positioned

to select corresponding ones of the video cameras. The

second portion of the display screen may be displaced

downwardly from the first portion of the display screen.

According to another aspect of the invention, there

is provided a closed-circuit video surveillance system,

including a plurality of video cameras, display-selection

means for display-selecting one or more of the video

cameras, a display device including a display screen for

displaying respective streams of video images generatedby

ones of the video cameras display-selectedby the display-

selection device, each respective display stream of video

images being displayed in a respective display window on

the display screen, a record-~selection mechanism for

record-selecting one or more of the video cameras, a

recording device for recording video information

corresponding to the video images generated by ones of the

video cameras record-selected by the record-selection

mechanism, and a control device for controlling the

display device, the control device causing the display

device to display a record-enable indicia at a border of

each display window, the record-enable indicia being for

indicating whether the display-selected video camera

corresponding to the respective display window is

currently record-selected by the record-selection means.

According to still another aspect of the invention,

there is provided, in a closed-circuit video surveillance
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system including a video camera, a method of automatically

diagnosing the video camera, including the steps of

storing a reference image generated by the video camera,

analyzing the stored reference image to form reference

parameters indicative of characteristics of the stored

reference image, analyzing the reference parameters,

automatically and periodically operating the video camera

to generate comparison images, storing and analyzing the

comparison images to generate comparison parameters

indicative of characteristics of respective comparison

images, and comparing the comparison parameters with the

stored reference parameters.

The automatic camera diagnosis technique provided in

accordance with this aspect of the invention makes it

possible for the system to automatically and periodically

compare the performance of each camera against a base line

set of performance parameters. The capture and analysis

of the images for diagnosis may occur at regular

intervals, say monthly, after the base line parameters are

generated. The reference parameters may include a color
histogram and a spatial frequency distribution, to detect

"blooming" or loss of resolution, which may occur as a

camera ages.

According to yet a further aspect of the invention,

there is provided a method of displaying status

information relating to a video surveillance system, the

system including at least one hard disk for storing in

digital form video image information generated by a

plurality of video cameras, the system also including an

archive storage device for driving a removable recording

medium and copying video image information onto the

removable recording medium from the hard disk, and the

method including the steps of displaying on a display

screen first information indicative of unused recording

space available on the at least one hard disk, displaying

on the display screen second information indicative of

unused recording space available on the removable

recording medium, displaying additional information
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indicative of a number of alarm events with respect to

which alarm information has been stored in the video

surveillance system, and the alarm information has been

reviewed, within a predetermined period of time, and

displaying further additional information indicative of a

number of alarm events with respect to which alarm

information has been stored in the video surveillance

system and has not been reviewed, displaying still further

additional information indicative of how many video

cameras are connected to the video surveillance system,

and displaying yet further additional information

indicative of a number of video cameras currently selected

for recording by the video surveillance system, and

further displaying information indicative of a one of a

plurality of image display configurations currently

selected in the video surveillance system.

According to still another aspect of the invention,

there is provided a video data storage apparatus for

simultaneously recording a plurality of streams of video

images each generated by a respective video camera,

including a plurality of video cameras, a housing having

a front panel, a storage device disposed within the

housing for storing video information generated by the

video cameras, a display device including a display screen

for displaying the video information generated by the

video cameras, a control device disposed within the

housing for receiving the video information generated by

the video cameras and transmitting the video information

to the storage device and to the display device, a

plurality of manually-operable switches, mounted in a

layout pattern on the front panel of the housing, for

inputting respective command signals to the control

device, and a cursor device for transmitting signals to

the control device to control positioning of a cursor on

the display screen, the control device being arranged to

control the display device to display a plurality of

switch areas on the display screen in accordance with the

switch layout pattern on the front panel, each of the
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switch areas on the display screen corresponding to one of

the switches on the front panel and being actuatable by

the cursor device to generate a command signal which is

the same as the command signal generated by actuation of

the corresponding switch on the front panel.

In a preferred embodiment, the switches on the front

panel include camera selection switches, each

corresponding to one of the video cameras, for selecting

the respective video camera so that the video information

generated by the camera is displayed by the display

device, and the switch areas on the display screen include

camera switch areas corresponding to the camera selection

switches on the front panel. Also, the switches on the

front panel include a circular jog-shuttle switch manually

rotatable by a user to generate command signals for

controlling playback and display of video information

stored bythe storage device, and the switch areas on the

display screen include a circular switch area

corresponding to the jog-shuttle switch on the front panel

and having a control point actuatable by the cursor device

for controlling playback and display of the video

information stored by the storage device. There may also

be a plurality of light-emitting diodes mounted on the

front panel, each adjacent to a respective one of the

camera selection switches, for indicating that the

respective video camera is selected for display, and the

display screen displays adjacent to each of the camera

switch areas a camera selection indication corresponding

to a respective one of the LEDs on the front panel.

According to an additional aspect of the invention,

there is provided a method of processing fields of video

data, including the steps of dividing each of the fields
 of video data into a plurality of rectangular data blocks,

each data block consisting of ann x m array of picture

elements, where n and m are positive integers greater than

1, comparing each data block with a corresponding data

block in a preceding field to generate comparison data,

performing a data compression algorithm with respect to
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the data blocks on the basis of the comparison data, and

performing a data analysis algorithm with respect to the

data blocks on the basis of the comparison data.

According to another aspect of the invention, there

is provided a video information storage and analysis

apparatus, including a video information source for

generating a dynamic sequence of video data frames, a

compression circuit for applying a data compression

algorithm to the dynamic sequence of video data frames to

form compression video data, a display device for

displaying a dynamic image which corresponds to the

dynamic sequence of video data frames, an analysis circuit

for receiving the dynamic sequence of video data frames

and performing a moving image content analysis algorithm

with respect to the received dynamic sequence of video

data frames, and signal transmission circuitry for

simultaneously transmitting the dynamic sequence of video

data frames from the video information source to all three

of the compression circuit, the display device and the

analysis circuit.

According to a further aspect of the invention, there

is provided an apparatus for storing video data, including

a plurality of signal sources each for providing a

respective stream of video signals, a difference circuit

for detecting differences between successive frames in

each of the streams of video signals and for generating

difference data indicative of the detected differences, a

compression device for processing the difference data to

form compression-encoded data representative of the

streams of video signals, and a storage device for storing

the compression-encoded data formed by the compression
circuit.

The apparatus provided in accordance with this aspect

of the invention may further include an analysis circuit

for processing the difference data in accordance with a

moving image content analysis algorithm to form analysis

data indicative of respective characteristics of the

streams of video signais.
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According to still a further aspect of the invention,

there is provided an apparatus for storing and displaying

video information, including a first video camera for

generating first video information, a second video camera

for generating second video information, a recording

device for recording, on a first occasion, first and

second video information simultaneously generated by the

first and second video cameras on the first occasion, a

storage device for storing the recorded first and second

video information, circuitry for retrieving from the

storage device and displaying, on a second occasion later

in time than the first occasion, the first video

information generated on the first occasion by the first

video camera, a selection device actuatable by a user of

the apparatus on the second occasion for selecting the

second video camera while the first video information

generated on the first occasion by the first camera is

being displayed, search circuitry, responsive to selection

of the second video camera by the selection device while

the first video information generated on the first

occasion by the first video camera is being displayed, for

searching the storage device to locate the second video

information generated by the second video camera on the

first occasion and stored on the storage device, and an

arrangement for displaying the located second video
information.

According to yet another aspect of the invention,

there is provided a method of analyzing video information,

including the steps of receiving an analog video signal

which represents a dynamic sequence of images, digitizing

the received analog video signal to form a sequence of

digitized video data fields which represent the dynamic

sequence of images, transmitting on a video bus the

sequence of digitized video data fields according to a

timing sequence which includes a vertical blanking

interval between each two adjacent video data fields,

receiving the sequence of digitized video data fields

which were transmitted according to the timing sequence,
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and applying a moving image content analysis algorithm to

each received video data field during the vertical

blanking interval which follows receipt of the video data

field.

According to still a further aspect of the invention,

there is provided an apparatus for storing and analyzing

video information, including a video camera for generating

a sequence of video fields, circuitry for comparing

predetermined portions of a present field of the sequence

of video fields with a reference field of the sequence of

video fields to form comparison statistics, the reference

field having preceded the present field in the sequence of

video fields, a compression circuit for comparing the

comparison statistics with a first threshold, and for

selectively discarding the predetermined portions of the

present field on the basis of the comparing of the

comparison statistics with the first threshold, a storage

device for storing the predetermined portions of the

present field which were not discarded by the compression

circuit, and an analysis circuit for comparing the

comparison statistics with a second threshold, different

from the first threshold, to generate analysis statistics,

and for analyzing the sequence of video fields, on the

basis of the analysis statistics, to detect moving objects

represented by the sequence of video fields.

According to still a further aspect of the invention,

there is provided a video camera for generating a first

stream of dynamic images, a hard disk drive unit including

a hard disk for storing data representing the first stream

of data images, data representing a second stream of

dynamic images having previously been stored on the hard

disk, a display device for displaying a selected one of

the first stream of images and the second stream of

images, and a control device for controlling the hard disk

drive unit and the display device so that data

representing the first stream of dynamic images is being

recorded on the hard disk while the second stream of

dynamic images is simultaneously played back from the hard
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disk and displayed by the display device.

The second stream of dynamic images (i.e. the played-

back stream) may have been generated by the same camera

currently generating the first stream of dynamic images,
or may have been generated by a different camera.

Further in accordance with this aspect of the

invention, data representing a third stream of dynamic

images, different from the first and second streams, may
have been stored on the hard disk, and the system may

include an output device for transmitting data reproduced
from the hard disk to a remote device, with the control

device controlling the hard disk unit and the output

device so that the data representing the third stream of

dynamic images is reproduced from the hard disk and
transmitted to the remote device by the output device,

simultaneously with the recording of the first stream of

dynamic images and the displaying of the second stream of
images.

There may further be included in the apparatus an

archive device for receiving video data reproduced from

the hard disk and for recording the received video data on

a removable recording medium, and the video data to be
recorded on the removable recording medium may be

reproduced from the hard disk simultaneously with the
recording of the first stream of dynamic images and
displaying of the second stream of dynamic images.

It is to be understood that the term "simultaneously"

as used herein encompasses actual simultaneity, as in the

case where a played back image is being displayed on a

display screen at the same time that newly generated video
information is being recorded on a hard disk, as well as

"virtual" simultaneity, which may be achieved by multi-

tasking. As is commonly understood by the term, "multi-
tasking" implies time-division multiplexing of functions
which are performed in discrete but rapidly alternated
(i.e., densely interleaved in the time dimension) time
slots such that each of the “virtually simultaneous"

functions is performed a plurality of times within a short
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period such as one second.

It should further be understood that, when a hard

disk is referred to herein, another type of record medium

drive, such as a DVD, writable optical disk, or magneto-

optical disk drive, may be employed.

According to another aspect of the invention, there

is provided a method of storing and retrieving video

information, including the steps of generating a first

sequence of dynamic video images on a first occasion and

recording the first sequence of video images on a

recording medium, generating a second sequence of dynamic

video images on a second occasion that is later than the

first occasion, and recording the second sequence of video

images on the recording medium, and simultaneously

reproducing from the recording medium both the first and

second sequences of video images. The simultaneously

reproduced sequences may also be simultaneously displayed,

either on different respective display screens, or in

respective display windows on the same display screen.

The two sequences may have been generated at different

times by different video cameras, or at different times by
the same video camera.

According to still another aspect of the invention,

there is provided a method of storing and retrieving video

information, including the steps of storing on a recording

medium a plurality of segments of video information, each
segment of video information having been generated at a

different respective period of time, inputting a first

parameter signal indicative of a first one of the periods

of time, displaying the segment of video information

generated during the period of time indicated by the first

parameter signal, and, while performing the displaying

step, inputting a second parameter signal indicative of a

second one of the periods of time and also displaying the

segment of video information generated during the period

of time indicated by the second parameter signal.

According to an aspect of the invention, there is

provided a video information analysis apparatus, including
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a storage device for storing a video information database,

and an analysis circuit for analyzing video information in

the database in accordance with a predetermined analysis

algorithm, the algorithm being for assigning to respective

portions of the video information analysis scores each

indicative of a degree to which the respective portion of

the video information represents a predetermined analysis

feature, each analysis score being a value within a

predetermined range of values which may encompass 256

values (indicated by an eight-bit analysis score). The

apparatus may also include a selection mechanism for

selecting a specific one of the range of values, anda

search circuit for identifying portions of the video

information having analysis scores greater than or equal

to the selected one of the range of values.

According to another aspect of the invention there is

provided a video information storage apparatus, including

circuitry for receiving video information, a circuit for

analyzing the received video information to detect a

predetermined feature in the received video information,

and for generating a detection signal indicative of the

detected feature, a memory device for storing the received

video information, and circuitry for storing the detection

signal as an index signal in association with the stored

video information. The memory device may include a

facility for storing the received video information in the

form of digital data, with the stored video information

being in the form of plural frames of video data, each

frame of video data having header data stored in

association with the frame of video data, and the index

signal being included in the header data. The apparatus

may also include a facility for reading the stored index

Signal, and a facility for retrieving from the memory

device a selected portion of the stored video information

in accordance with the index signal read by the reading

facility.

According to still another aspect of the invention,

there is provided a video information storage apparatus,
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including a storage device for storing video information,

circuitry for retrieving the stored video information from

the storage device, circuitry for analyzing the retrieved

video information to detect a predetermined feature in the

retrieved video information, and for generating a

detection signal indicative of the detected feature, and

circuitry for transmitting the detection signal to the

storage device to store the detection signal as an index

signal in association with the stored video information.

Assuming that the video information is stored in the form

of digital data, and includes plural frames of video data,

header data is stored with each frame of video data and

includes an index signal generated by the analysis

circuitry. The header may include separate index signals

generated by analyzing the video information both before

and after storage.

According to still a further aspect of the invention,

there is provided a method of operating an apparatus for

storing and retrieving video data, the method including

the steps of storing a plurality of frames of video data

on a first hard disk, storing index data on the first hard

disk, the index data including data indicative of

respective times at which the frames of video data were

generated and respective locations on the first hard disk

at which frames of video data are stored, and storing the

index data on a second hard disk. A desired frame of

video data stored on the first hard disk may be searched

on the basis of index data read out from the second hard

disk. Further, a quantity of video data read out from the

first hard disk may be cached (i.e., temporarily stored)
on the second hard disk.

The above described storage and retrieval techniques

May be applied to plural streams of video signals each

generated by a different respective video cameras and

stored together on the first hard disk, in which case the

index data is indicative of the respective camera which

generated each frame of video data.

According to yet another aspect of the invention,
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there is provided a video data storage apparatus,

including a video data source for providing a dynamic

stream of video data frames, a data memory device for

storing the dynamic stream of video data frames provided

by the video data source, and a control device for

designating a main portion of the data memory device, the

Main portion being for recording the dynamic stream of

video data frames at a first frame rate, the control

device also designating a buffer portion on the data

memory device, the buffer portion being for recording the

dynamic stream of video data frames at a second frame rate

that is higher than the first frame rate. The data memory

device may be a hard disk drive including a hard disk, and

the apparatus may further include a detection device for

detecting an alarm condition. The control device may

designate the buffer portion of the data memory device by

maintaining a pointer indicative of where the buffer

portion is located in the data memory device, and may

respond to detection of the alarm condition by the

detection device by changing a value of the pointer, so

that the buffer portion is thereby moved to a new location

in the data memory device.

According to yet a further aspect of the invention,

there is provided a data storage medium on which is stored

video data representing a plurality of video image frames,

frame identification data indicative of respective times

at which the video image frames were generated, and

characteristic data indicative of respective

characteristics of the video image frames represented by

the video data, the respective characteristics having been

detected by applying an image analysis algorithm to the

video data. The characteristic data may include first

sub-data indicative of a type of characteristic

represented by the characteristic data, and second sub-

data indicative of a degree to which a respective video

image frame exhibits the type of characteristic

represented by the characteristic data. The image

analysis algorithm may have been applied to the video data
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before the data was stored on the storage medium or may

have been applied to the video data by reading the video

data from the storage medium. The characteristic data may

include first characteristic data generated by applying a

first image analysis algorithm to the video data and

second characteristic data generated by applying a second

image analysis algorithm, different from the first image

analysis algorithm, to the video data. There may also be

stored on the data storage medium audio data indicative of

audio signals generated at times when the video image

frames were generated. Video data representative of

respective streams of video image frames generated by a

plurality of video cameras may also be stored on the data

storage medium, together with data identifying the

respective one of the plurality of video cameras which

generated each of the video image frames. The storage

medium may be a hard disk, a magnetic tape (including a

helical-scan magnetic tape) or another type of data

storage medium.

According to still another aspect of the invention,

there is provided a video information storage apparatus,

including a video camera for generating a stream of

dynamic images, a storage device for storing respective

video data portions each of which represents an image from

the stream of dynamic images, each video data portion

including header data, a mechanism for moving the video

camera to change a field of view of the video camera, and

a control device for providing control signals to the

movement mechanism to control movement of the video

camera, the control device being connected to the storage

device to provide to the storage device signals indicative

of times when the control device is causing the camera to

be moved, the storage device responding to the signals

provided thereto, by including a motion signal in the

header data included in the video data portions

corresponding to images generated at the times when the

camera is being moved, the motion signal indicating that

the respective image was taken by the camera when the
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camera was moving.

The apparatus provided in accordance with this aspect

cf the invention may further include circuitry for
retrieving the stored video data portions from the storage

device, an analysis circuit for analyzing the retrieved

video data portions to detect a predetermined feature in

the images represented by the retrieved video data

portions, and for generating a detection signal indicative

of the detected feature, circuitry for transmitting the

detection signal to the storage device to store the

detection signal as an index signal in association with

the stored video data portions, and inhibit circuitry for

reading the movement signal included in the header data of

respective ones of the stored video data portions and for

inhibiting the analysis circuitry from analyzing the

respective ones of the stored video data portions for

which the movement signal is included in the respective

header data. The predetermined feature to be detected by

the analysis circuitry may be a moving object represented

by the stream of dynamic images.

According to still another aspect of the invention

there is provided a method of transmitting and displaying

video information, including the steps of receiving a

plurality of streams of video information each generated

by a respective video camera, transmitting the plural

streams of video information to a display device field-by-

field, and displaying each of the plural streams of video

information in a respective display window on a display

screen, the transmitting step including appending, to each

field of the plural streams of video information, header

data which includes data indicative of the one of the

display windows in which the field is to be displayed.

The appended header data may also include data for

identifying the one of the video cameras which generated

the field.

According to still another aspect of the invention,

there is provided a method of storing video information,

including the steps of recording plural fields of video
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data on a recording medium, each of the fields of video

data representing a respective image, recording on the

recording medium, in association with each of the fields

of video data, header data including data indicative of a

source of the image represented by the respective field,

reproducing from the recording medium the recorded fields

of video data, processing the reproduced fields of video

data to obtain a processing result, and, on the basis of

the processing result, recording processed result data on

the recording medium in the header data for at least one

of the reproduced fields of video data.
The processing step may include applying a moving

image content analysis algorithm to the reproduced fields

of video data, in which case the analysis algorithm may be

for detecting moving objects represented by the reproduced

fields of video data, and the processed result data would

constitute data indicative of detection of the moving

object. The recording medium may be a hard disk, and the

header data may include data for identifying a camera

which generated the respective field of video data, and

data indicative of a time at which the field of video data

was generated.

The foregoing and other objects, features and

advantages of the invention will be further understood

from the following detailed description of preferred

embodiments and practices thereof and from the drawings,

wherein like reference numerals identify like components

and parts throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 presents in block diagram form an overview of

a distributed intelligent video information management

system provided in accordance with the invention.

Fig. 2 represents, in functional block form, a video

analysis and storage apparatus forming a functional part

of the system of Fig. 1.

Fig. 3 1s a block diagram of electronic components of

a video recording/personal computer (VR/PC) unit provided
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in accordance with the invention and used in the system of

Fig. 1.

Fig. 4 is a pictorial representation of a circuit

board architecture employed in the VR/PC unit of Fig. 3.

Fig. 5 is a perspective view showing the housing and

front panel of the VR/PC unit.

Fig. 6 is an elevational view of the front panel of

the VR/PC unit.

Fig. 7 is a rear elevational view of the VR/PC unit.

Fig. 8 is an isometric view of a structural support

assembly provided within the VR/PC unit for the purpose of

supporting disk drive units and the like.

Fig. 9 is an exploded representation of the disk

drive support structure of Fig. 8.

Fig. i0 is an isometric view of the drive support

structure of Fig. 8, as assembled and supporting hard disk
drive units and other media drive units.

Fig. i1 is a print of a screen display generated by

the VR/PC unit when operating in a live display mode, and

including cursor-actuatable control regions.

Fig. 12 is a print of a screen display generated by

the VR/PC unit when operating in a playback mode, and also

having cursor-actuatable control regions.

Fig. 13 is a schematic block diagram of an analog

processing/multiplexing circuit board shown in Fig. 4.

Fig. 14 is a block diagram of a

digitizing/compression/analysis circuit board shown in

Fig. 4.

Fig. 15 represents functional blocks of an analog-to-

digital conversion, field buffering and video bus control

block shown in Fig. 14.

Fig. 16 shows some details of the analog-to-digital

conversion function shown in Fig. 15.

Fig. 17 shows some details of a video digitizing

control function shown in Fig. 15.

Fig. i7A illustrates in flow-chart form processing

carried out in a controller logic block shown in Fig. 17.

Fig. 18 shows some details of a field buffering
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function shown in Fig. 15.

Fig. 19 shows some details of a video output control
function shown in Fig. 15.

Figs. 20A and 20B represent, respectively, raster-
scan and rectangular tile formats of an image plane

(field) of video data formed in the VR/PC unit.

Fig. 21 illustrates a rectangular tile format

employed in the VR/PC unit.

Fig. 22 represents the format of a minimum coding
unit (MCU) employed in the VR/PC unit.

Fig. 23 represents a 4:1:1 color video data format

employed in the VR/PC unit.

Fig. 24 is indicative of a color data format used for
each MCU.

Fig. 25 is a pictorial representation of a first mode
of transmitting video data on a video bus shown in Fig.
14.

Fig. 26 pictorially represents a second mode of
transmitting video data on the video bus.

Fig. 27 pictorially represents a third mode of
transmitting video data on the video bus.

Fig. 28 pictorially represents a data format for
raster-scan lines of video data transmitted on the video

bus.

Fig. 29 is a pictorial representation of a format for
video data tiles transmitted on the video bus.

Fig. 30 indicates a format for header data bits
included in headers for fields of video data transmitted

on the video data bus.

Fig. 31 indicates in functional block form processing
performed by an output control logic block shown on Fig.
19.

Fig. 31A represents, as a flow diagram, processing

performed by the output control logic block of Fig. 31 for
the purpose of forming field header data.

Fig. 31B illustrates in flow diagram form processing
performed by the output control logic block of Fig. 31 for
the purpose of using line and tile header data to control
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line and tile output operations.

Fig. 32 illustrates in flow diagram form processing

performed by the output control logic block of Fig. 31 for

the purpose of generating raster-scan lines of video data.

Fig. 33 illustrates in flow diagram form processing

performed by the output control logic block of Fig. 31 for

the purpose of forming rectangular tiles of video data.

Fig. 34 illustrates in flow diagram form processing

performed by the output control logic block of Fig. 31 for

the purpose of generating an interleaved sequence of

raster-scan lines and rectangular tiles of video data.

Fig. 35 is a state machine diagram which represents

operation of the output control logic block of Fig. 31.

Fig. 36 is a schematic block diagram representation

of a digital signal processing chip, and associated

circuitry, which together perform control functions for

the video front end processing, and initial processing

with respect to video data compression.

Fig. 37 represents in block form certain details of

the live video data analysis processing block of Fig. 14.

Fig. 38 illustrates in block diagram form certain

details of the live display processing block of Fig. 14.

Fig. 39 is a schematic representation of major

software modules which program the operation of the

control DSP chip of Figs. 36 and 14.

Fig. 39A represents in flow-chart form the "changed

tile" map generator module of the software for the control
DSP.

Fig. 40 is a flow chart representation of the PCI

interface driver module of the software for the control

DSP.

Figs. 41A and 41B together form a flow-chart

representation of the compressor manager module of the

software for the control DSP.

Fig. 42 represents in flow-chart form the video data

tile comparison function carried out by the control DSP.

Fig. 43A is a pictorial representation of a video

data tile format utilized in the present invention.
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Figs. 43B and 43C pictorially represent division of

the video data tile format of Fig. 42A into quadrants, and

a checker-board subsampling pattern applied to the data

elements in each quadrant.

Fig. 44 is a representation of a data format used for

compressed video data generated by the front end
processing board of Fig. 14.

Fig. 45 represents an overview of major software

components which control operations of the motherboard

microprocessor shown in Fig. 3.

Fig. 46A is a CoM (Component Object Model)

representation of the system director module of the

motherboard CPU software.

Fig. 46B is a COM representation of a generalized

form of other components of the CPU software.

Fig. 47 is a flow-chart representation of the

security manager software module for the motherboard CPU.

Fig. 48 represents a typical remote object which may

be instantiated from time to time in the processing

performed by the motherboard CPU.

Fig. 49 represents a software object which handles

interaction between the motherboard CPU and the physical

front panel of the VR/PC unit of Fig. 5.

Fig. 50 shows in flow-chart form a setup manager

software module for the motherboard CPU.

Fig. 51 illustrates video data and index data formats

utilized by the VR/PC unit in storing video data on the

hard disk provided therein.

Fig. 52 illustrates in flow-chart form a video

storage processing software module for the motherboard
CPU.

Fig. 53 illustrates in flow-chart form a video search

processing software module for the motherboard CPU.

Fig. 54 illustrates in flow-chart form the "perform

search" block of Fig. 53.

Fig. 55 illustrates in flow-chart form processing

performed by the motherboard CPU in connection with video

playback operations.
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Fig. 56 illustrates in flow-chart form the "restart

decompressor" block of Fig. 55.

Fig. 57 illustrates in flow-chart form the

"decompress reference image" block of Fig. 56.

Fig. 58 illustrates in flow-chart form the "stop

decompressor" block of Fig. 55.

Fig. 59 illustrates in flow-chart form the

"decompress difference image" blocks of Fig. 56.

Fig. 60 illustrates in flow-chart form the portion of

the process of Fig. 59 which relates to decoding of

certain blocks of video data.

Fig. 61 is a pictorial representation of a technique

used in the VR/PC unit for reconstituting a field of

compressed video data.

Figs. 62A and 62b illustrate, respectively,

alternative techniques for refreshing a video display

buffer in connection with the VR/PC unit.

Figs. 63A and 63B illustrate, respectively, lower-

resolution and higher-resolution video data storage and

playback techniques that may be used in the VR/PC.

Fig. 64 is a pictorial illustration of a technique

used for reconstituting compressed video data when the

VR/PC is operated to provide a reverse-direction playback
function.

Fig. 65 is a high-level flow-chart representation of

the reverse playback decompression technique of Fig. 64.

Fig. 66 illustrates in flow-chart form the "build

backward history buffer" blocks of Fig. 65.

Fig. 67 is a flow-chart representation of the

processing employed to decompress and re-code reference

image data as part of the reverse direction decompression

process.

Fig. 68 illustrates in flow-chart form the
"decompress & re-code tile" block of Fig. 67.

Fig. 69 illustrates in flow-chart form a command

handling portion of a software module which programs the

motherboard CPU to interact with the front-end processing

electronics.
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Fig. 70 is a flow-chart illustration of the status

message handling portion of a software module which

programs the motherboard CPU to interact with the front

end processing electronics.

Fig. 71 is a flow-chart representation of video data

handling processing carried out by the motherboard CPU

with respect to video data transferred thereto from the

front end pr‘ocessing electronics.

Fig. 72 illustrates processing carried out by the

motherboard CPU in connection with initiating recording of

incoming video data on a hard disk of the VR/PC unit.

Fig. 73 illustrates processing carried out by the

archive manager software module in connection with

handling search requests.

Fig. 74 illustrates in flow-chart form processing

carried out by the motherboard CPU in connection with

recording and/or playback of video data on or from a

removable archive recording medium.

Fig. 75 illustrates processing carried on by the

motherboard CPU in response to an indication of an alarm

condition.

Fig. 76 is a pictorial representation of an

allocation of a time-sequence of video data field

recording slots provided as a standard response to an

alarm condition.

Fig. 77 illustrates in flow-chart form processing

performed by the motherboard CPU in connection with image

processing utility features of the VR/PC.

Fig. 78 schematically illustrates operation of the

motherboard CPU in connection with operation of the

graphical user interface.

Fig. 79 illustrates in flow-chart form software which

programs the motherboard CPU for selection of main

scheduling options.

Fig. 80 illustrates in flow-chart form operation of

the motherboard CPU in connection with setting up a

selection of holidays for the purpose of scheduling

operation of the system.
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Fig. 81 is a pictorial representation of a screen

display used to define "day" versus "night" periods of a

24-hour calendar day interval.

Fig. 82 illustrates in flow-chart form programming of

the motherboard CPU to carry out the day/night partition

function pictorially illustrated in Fig. 81.

Fig. 83 illustrates in flow-chart form programming of

the motherboard CPU to carry out option selections in

connection with scheduling of system operations.

Fig. 84 illustrates in flow-chart form programmingof

the motherboard CPU in connection with generating scripts

for controlling pre-scheduled system operations.

Fig. 85 illustrates a data format for a queue that

controls pre-scheduled operations of the system.

Fig. 86 is a data format which illustrates a

scheduling script table of the kind generated by the

processing of Fig. 84.

Fig. 87 illustrates in flow-chart form programming of

the motherboard CPU to control system operation in

accordance with pre-set scheduling parameters.

Fig. 88 illustrates in summary form operations

carried out by the motherboard CPU in performing a typical

image analysis algorithm.

Fig. 89 illustrates in flow-chart form the select and

setup portions of the image analysis tool operation of

Fig. 88.

Figs. S90A-90D are flow-charts representing parameter

setting operations in connection with a perimeter

violation detection image analysis tool provided in the

system disclosed herein.

Fig. 91 is a flow-charts based illustration of

preparatory steps required before performing an image

analysis.

Fig. 92 illustrates in flow-chart form an

initialization phase of an image analysis algorithm

performed on an incoming video image.

Fig. 93A illustrates processing performed by the live

image analysis processor of the front end video board of
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Fig. 14, and Figs. 93B and 93C are associated processing

steps carried on by the video board controller.

Figs. 93D and S$3E illustrate in flow-chart form

further processing carried on by the live image analysis
processor.

Fig. 94 is a flow-charts illustrating initialization

steps carried on in connection with image analysis applied

to a reproduced video image stream.

Figs. 95A-95C are flow-charts illustrating processing

carried out by the motherboard CPU for the purpose of

applying an image analysis algorithm to a reproduced video
stream.

Fig. 96 is a pictorial illustration used in
explaining a curve-fitting analysis performed on a
reproduced video stream.

Fig. 97 illustrates in flow-chart form application of

a perimeter violation detection image analysis algorithm
to a reproduced video stream.

Fig. 98 illustrates in flow-chart form actuation of

a live video analysis algorithm in response to occurrence
of an event.

Fig. 99 illustrates in flow-chart form a video data

compression technique provided in an alternative

embodiment of the invention.

Fig. 100 illustrates in flow-chart form a

decompression technique carried out with respect to data

compressed according to the processing of Fig. 99.

Figs. 101A and 101B illustrate in flow-chart form

system operations which permit a user to adjust video

display time resolution and/or space resolution settings.

Fig. 102 illustrates in flow-chart form operation of

the system to permit a user to adjust video data

compression parameters.

Figs. 103A-103C are flow-charts illustrating system operations in connection with downloading of image

analysis algorithms from one system device to another.

Fig. 104 is a flow-chart illustrating selective

transmission of an incoming video stream in response to a
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condition detected by a live video analysis algorithm.

Fig. 105 is a flow-chart illustrating a change in

camera-stream storage sequencing in response to detection

of a predetermined characteristic by a live video analysis

algorithm.

Fig. 106 illustrates in flow-chart form actuation of

a second live video stream analysis algorithm in response

to detection of a predetermined characteristic by a first

live video analysis algorithm.

Fig. 107 is a flow-chart which illustrates an

automatic change in a video data compression parameter in

response to detection of an alarm condition.

Fig. 108 is a flow-chart which illustrates an

automatically actuated software zoom-in operation in

response to detection of a predetermined condition by a

live video analysis algorithm.

Fig. 109 is a flow-chart which illustrates operation

of the system to automatically actuate a movement of a

video camera in response to detection of a predetermined

condition by live video analysis.

Fig. 110 is a flow-chart which illustrates operation

of the system to take a predetermined action when

respective predetermined conditions are detected by two

different live video analysis algorithms.

Fig. 111 is a flow-chart which illustrates operation

of the system to inhibit live video stream analysis when

the camera providing the video stream is in motion or an
alarm condition is detected.

Fig. 112 is a flow-chart which illustrates operation

of the system to store header data indicating that a

camera which is generating an input video stream is in
motion.

Fig. 112A is a flow-chart illustrating operation of

the system to inhibit application of an image analysis

algorithm to a reproduced video stream that was generated

by a moving camera.

Fig. 113 is a flow-chart which illustrates operation

of the system to increase aggregate field through-put rate
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when an alarm condition is detected.

Fig. 114 is a flow-chart illustrating operation of

the system to provide for compression parameters that vary

among different incoming video data streams.

Fig. 115 is a flow-chart illustrating operation of

the system to vary a display-buffer updating technique in

dependence upon whether an alarm condition is detected.

Fig. 116 is a flow-chart which illustrates system

priorities with respect to recording, reproduction and

archiving of video data streams.

Figs. 117A and 117B are Elow-charts which

respectively illustrate alternative archiving operational

modes of the system.

Fig. 118 is a flow-chart illustrating operation of

the system to reduce the rate at which incoming video

Signals are stored in order to prevent over-running of an

archiving operation.

Fig. 119 is a flow-chart illustrating operation of

the system to store data relating to previously archived

video signals.

Fig. 120 is a flow-chart illustrating operation of an

automatic camera diagnosis function.

Fig. 121 is a flow-chart which illustrates operation

of the system to provide a system status display to the
user.

Fig. 122 is a flow-chart illustrating operation of

the system to automatically search for and display a

reproduced video stream generated contemporaneously with

a currently displayed reproduced video stream.

Fig. 123 illustrates, in the form of a flow-chart,

operation of the system for simultaneously recording

incoming video signals while displaying a reproduced video

image stream.

Fig. 124 is a flow-chart illustrating operation of

the system to simultaneously display two reproduced video

image streams.

Fig. 125 is a flow-chart illustrating operation of

the system to record video data indexing information
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simultaneously on two different hard disks.

Fig. 126 is a flow-chart illustrating operation of

the system to provide pre-alarm buffering with respect to

a video image stream that is being recorded at a time-

lapse rate.

Fig. 127 is a flow-chart showing operation of the

system to change and/or supplement video data header

information on the basis of a machine analysis of

reproduced video information.

Figs. 128(a) and (b) are together illustrative of a

user-operable image enhancement utility.

Fig. 129 is a screen display presented to a user in

connection with searching for recorded video information.

Fig. 130 is a screen display presented to a user in

connection with searching for recorded video information.

Fig. 131 is a screen display presented to a user in

connection with searching for recorded video information.

Fig. 132 is a screen display presented to a user in

connection with searching for recorded video information.

Fig. 133 is a screen display presented to a user in

connection with searching for recorded video information.

Fig. 134 is a screen display presented to the user to

allow the user to select a setup operation.

Fig. 135 is a screen display presented to the user to

permit the user to select a video data recording mode.

Fig. 136 is a screen display presented to the user to

permit the user to select a video data recording mode.

Fig. 137 is a screen display presented to the user to

permit the user to login to the system.

Fig. 138 is a screen display presented to a user to

permit the user to add an authorized user to the system.

Fig. 139 is a screen display presented to a user to

permit selection of system functionality that is to be
accessible to an authorized user.

Fig. 140 is a screen display presented to a user to

permit selection of system functionality that is to be

accessible to an authorized user.

Fig. 141 is a screen display presented to a user to
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permit selection of system functionality that is to be
accessible to an authorized user.

Fig. 142 is a screen display presented to a user to

permit selection of system functionality that is to be
accessible to an authorized user.

Fig. 143 is a screen display presented to a user to

permit selection of system functionality that is to be
accessible to an authorized user.

Fig. 144 is a screen display presented to the user to

configure security functions of the system.

Fig. 145 is a screen display presented to a user to

permit the user to assign names to cameras connected to

the system.

Fig. 146 is a screen display presented to the user to

permit the user to assign names to alarm signal outputs

provided by the system.

Fig. 147 is a screen display presented to a user to

permit the user to assign names to alarm signal inputs

that may be received by the system.

Fig. 148 is a screen display presented to the user to

permit the user to select among a number of utility
functions which the system is capable of performing.

Fig. 149 is a screen display which presents to the

user system status information.

Figs. 150 and 151 are screen displays presented to

the user to permit the user to assign video display

windows among a plurality of cameras connected to the

system.

Fig. 152 is a screen display presented to the user to

permit the user to designate calendar dates as holidays
for the purpose of scheduling system operating modes.

Fig. 153 is a screen display presented to the user to

permit the user to adjust parameters with respect to an

image analysis algorithm which detects changes in lighting
in a scene represented by a video image stream.

Fig. 154 is a screen display presented to the user to

permit the user to adjust parameters of an image analysis
algorithm which detects motion in a scene represented by
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a video image stream.

Fig. 155 is a screen display presented to a user to

permit the user to adjust parameters of an image analysis

algorithm which determines whether a perimeter boundary

has been crossed by a moving object.

Fig. 156 is a screen display presented to a user to

permit the user to adjust parameters of an image analysis

algorithm which detects removal of an object of interest.

Fig. 157 is a screen display presented to a user to

permit the user to define a list of holidays for the

purpose of pre-scheduling system operating modes.

Fig. 158 is a screen display presented to the user to

permit the user to schedule recording modes for each of a

plurality of cameras.

Fig. 159 is a screen display presented to a user to

permit the user to define scheduling periods with regard

to pre-scheduled system operating modes.

Fig. 160 is a screen display presented to a user to

permit the user to define scheduling periods with regard

to pre-scheduled system operating modes.

Fig. 161 is a screen display presented to a user in

connection with operation of the image enhancement utility

illustrated in Figs. 128(a) and (b).

Fig. 162 is a screen display presented to the user to

permit the user to instruct the system to discard video

data corresponding to a user-selected portion of an image

plane.

Fig. 163 is a live display screen format similar to

Fig. 11, except that a live video region of the screen is

divided in a quad configuration with recording indications

for each display window.

Fig. 164 is a screen display presented to a user in

connection with selecting an archiving operation mode.

Fig. 165 is an alternative format of the display of

Fig. 164.

Fig. 166 is a screen display presented to the user in

connection with searching for video data recorded on a

removable archive recording medium.
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Fig. 167 is a screen display presented to the user to

permit access to a database of index information for

previously recorded removable archive recording media.

Fig. 168 is a screen display presented to the user to

update a listing of archive media drive devices installed

with the VR/PC unit. ,

Fig. 169 is a screen display presented to the user to

permit selection of an image analysis algorithm to be used

in searching the video database stored in the VR/PC unit.

Fig. 170 is a screen display like that shown in Fig.

169, but also showing a pull-down menu listing image

analysis algorithms available for selection by the user.

Fig. 171 and 172 are screen displays which permit the

user to select, in connection with pre-scheduled system

operating modes, an image analysis algorithm to be applied

to a live incoming video stream.

Fig. 173 is an example of a hard-copy screen print

generated in response to actuation of a "print" option

provided at Fig. 161.

DESCRIPTION OF PREFERRED EMBODIMENTS

IVIM SYSTEM OVERVIEW

Fig. 1 presents an overview of an intelligent video

information management (IVIM) system, generally indicated

 

by reference numeral 500. The system 500 is shown as

extending over multiple locations and a plurality of

business enterprises. For example, the business

enterprises may include a multi-branch bank 502 and a
multi-location retailer 504. The bank 502 and retailer

504 are, respectively, served by IVIM systems 506 and 508,

which are quasi-independent from each other, but are at

least selectively interactive with a master node facility

510 provided by a security service organization 512. For

example, the service organization 512 may provide, install

and service intelligent video information management

systems and other video security systems.

The master node 510 is preferably in the form of a

host computer which provides support functions and
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downloadable software resources to the IVIM systems 506

and 508. Although only two business enterprise IVIM’Ss are

shown in Fig. 1, it is contemplated that the master node

510 may provide support for a large number of businesses

each maintaining its own IVIM system. The business

enterprises may be located and have branches across the

United States (for example), and in other countries as

well. It is contemplated that the system disclosed herein

will be used in many other types of enterprises in

addition to banks and retailers.

As shown in Fig. 1, each of the IVIM systems 506 and

508 includes a local node 514 which provides oversight and

Management functions for the respective IVIM system. Each

of the local nodes 514 is connected via a respective data

communication channel 516 to the master node 510. Each

data communication channel 516 may, for example, be

constituted by a dedicated telecommunication channel, or

the channel 516 may be implemented upon demand on a dial-

up basis. The local nodes 514 are preferably implemented

using standard personal computer hardware and software,

augmented with novel software capabilities which will be

described below.

Key components of each IVIM system are video analysis

and storage units 518 connected by data communication

paths 519 to the respective local node 516. Each unit 518

has connected thereto one or more video cameras, indicated

as cameras 520-1 through 520-N. Each video analysis and

storage unit 518 provides storage, analysis and selective

retrieval of video information streams generated by the

video cameras 520 connected thereto.

The number of video cameras connected to each unit

518 may vary from one analysis and storage unit to

another. For example, the number of cameras may vary from 

one to more than a dozen. As will be seen, a preferred 

embodiment of the unit 518 supports up to 16 video
cameras.

It should also be recognized that the number of

analysis and storage units 518 in each IVIM system may
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vary. Although only 2 or 3 of the units 518 are shown per

IVIM system in Fig. 1, the actual number of analysis and

storage units in each enterprise may number in the dozens

or higher.

Associated with each analysis and storage unit 518

are other components typically found in video security

systems, as indicated by dotted-line boxes 522. The other

security components 522 associated with each unit 518 may

vary from unit to unit. An example of such other

components is shown in the lower left hand corner of Fig.

1 as including two video display monitors 524,

mechanically actuatable alarm sensors 526, and a camera

control device 528.

Streams of video signals respectively generated by

the video cameras 520 and received at the analysis and

storage unit 518 are selectively directed from the unit

518 for display on the monitors 524. As will be seen, the

signals may be displayed ina variety of formats including

full screen, or in windows taking up only a portion of the

image plane. Plural display windows may be formed on one

or both of the displays 524 so that plural video streams

are displayed simultaneously on a single video display

524, Preferably, the displays 524 are conventional items

such as the NTSC monitor model JC-1215MA available from

NEC and/or the SVGA monitor model C1591E available from

Panasonic. One advantage provided by the analysis and

storage units 518 of the novel system disclosed herein is

that the units 518 perform the video stream distribution

function which is performed in conventional video

surveillance systems by a video switch. Therefore, ina

practical embodiment of the IVIM system, no video switch

is required to be included in the “other security system

components" 522.

The alarm sensors 526 are preferably conventional

items which detect events such as opening or closing of

doors, Windows, display cases, etc., and generate signals

indicative of such events and alarm signals. The alarm

signals are provided to the analysis and storage unit 518
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and to the camera control device 528.

The camera control unit 528 may be, for example, a

conventional device such as the "TOUCHTRACK’R" camera

control pad commercially available from the assignee of

this application. The camera control device 528 and the

analysis and storage unit 518 are connected for exchange

of data messages therebetween.

It is assumed that some of the video cameras 520 are

movable. That is, some of the cameras 520 are

conventional items, such as dome cameras marketed by the

assignee of this application, which have a direction of

view that is adjusted in response to control signals.

Movable ones of the video cameras 520 may also include

cameras movable along a rail. Typically in movable

cameras the zoom and focus settings thereof are also

controllable by control signals. As indicated at 530, the

camera control device 528 is arranged to supply control

Signals to the movable ones of the video cameras 520.

It is also assumed that some of the video cameras 520

are fixed as to field of view. It should be understood

that it is contemplated that all cameras connected to a

particular analysis and storage unit 518 may be movable,

or all may be fixed.

As indicated at 532, the analysis and storage unit

518 and the camera control device 528 are connected for

exchange of data therebetween. The control device 528 may

be arranged so that, in response either to outputs from

alarm sensors 526 or in response to a data message from

the analysis and storage unit 518, control signals are

automatically transmitted over the control signal path 530

to a selected one of the movable cameras 520 so that the

movable camera is automatically positioned in response to

an event detected by the alarm sensor 520 or by the

analysis and storage unit 518.

The additional component configuration 522 described

above is only exemplary, and may be subject to numerous

variations. For example, the number of monitors may be

reduced to one or increased to a number larger than two.
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As another possibility, both the alarm sensors 526 and the

camera control device 528 may be omitted. Particularly,
it will be understood that if all of the cameras 520 are

fixed, no camera control device 528 would be required.

Other peripheral devices, such as printers, may he

present, and there may also be alarm enunciating devices

such as flashing lights, sirens or the like. There may

also be auxiliary data storage devices in addition to

those included within the analysis and storage unit 518.

There may also be included in the additional

components 522 a Point Of Sale Exception Monitoring system

of the type marketed by the assignee of this application

under the trademark POS/EM.

In addition to the communication links that have

previously been described as being in place between the

local nodes 514 and associated analysis and storage units

518, there may be direct communication links, as indicated

at 534, between the master node 510 and the analysis and

storage units 518. The data links may be formed by

conventional dedicated lines, dial-up connections,

Satellite, LAN, WAN and/or via the Internet. If the

Internet is used, the nodes and storage units are

preferably arranged to support "streaming" protocols for

efficient data transmission.

VR/PC UNIT OVERVIEW

Fig. 2 provides a functional overview of the video

analysis and storage block 518. A main unit 550, which

will be described in detail below, provides a control

function 552, an analysis function 554, a storage function

556, an archiving function 558, and a video processing

function 560.

Inputs to the unit 550 include video inputs 562 from

the cameras 520 (Fig. 1) and auxiliary inputs 564 such as

the alarm condition detection signals provided from alarm

sensors 526 (Fig. 1).

Continuing to refer to Fig. 2, user control signals

for the main unit 550 may be provided from a cursor
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positioning and feature selection device 566. The device
566 is preferably a conventional mouse, such as those

commercially available from Microsoft, but may

alternatively be a track ball, touch screen, light pen,

and so forth. A preferred embodiment of the unit 550 also

includes a front panel (not shown in Fig. 2) including

switches for manipulation by the user.

Outputs from the unit 550 include live video data

568, provided through a video display buffer 570 to a

Gisplay unit 524. Another output of the unit 550 is a

reproduced video signal as indicated at 572. Although the

reproduced video output 572 is shown as separate from the

live video output 568, it should be understood that the

reproduced video may be transmitted through video display

buffer 570 for display on the video display unit 524.

Further outputs from the unit 550 include control signals
574 and reproduced video data and accompanying indexing

information, as indicated at 576, for storage on external

storage devices. Such devices, which are not shown, may

include digital or analog tape recorders, write-once or

re-writable video disk recorders, and/or DVD recorders,

whether connected by dedicated lines or on a dial up basis

to the main unit 550.

Data communication links 578 provide for data

communication between the main unit 550 and other

computing devices, and include, for example, the
communication channels 516, 519 and 534 shown in Fig. 1.

Although not shown in the drawing, a conventional modem

may be incorporated in or attached to the VR/PC unit.

Fig. 3 illustrates the hardware architecture of the

main unit 550. The unit 550 shown in Fig. 3 incorporates

unique hardware and software features that provide an

unprecedented fusion of PC and video recording

capabilities, and will therefore be referred to as a
‘VR/PC' (Video Recorder/PC) unit. In addition to novel

video data compression and recording techniques, the VR/PC

unit 550 performs data management, routing and analysis

functions that have not previously been proposed. The

-92-

SUBSTITUTE SHEET (RULE 26)

IPR2018-01413

Sony EX1002 Page 840



IPR2018-01413 
Sony EX1002 Page 841

10

15

20

25

30

35

WO98/19450

VR/PC unit 550 also implements unique user interface

features that make the unit’s capabilities conveniently

available for selection and operation by the user.

The VR/PC unit 550 includes a motherboard 580, front

end video processing and video data compression hardware

582, a back panel 584 and a front panel 586 (Figs. 5 and

6).

As somewhat schematically illustrated on Fig. 4, the

front end processing and compression hardware 582 is made

up of two separate printed wiring boards: an analog

processing/multiplexing board 588, which receives video

signals directly from the back panel 584, and a

digitizing/compression/analysis board 590 connected

between the analog board 588 and the motherboard 580.

In an alternative embodiment of the invention, the

digitizing/compression/analysis components of board 590

are arranged on two separate PWB’s connected between the

analog board 588 and the motherboard 580.

Referring again to Fig. 3, the motherboard 580

preferably is similar in architecture to standard personal

computer motherboards and is populated entirely with

standard, commercially available components. Thus, the

VR/PC hardware is essentially implemented as a standard PC

platform, although with novel front end electronics, as

described in detail below. The components on the

motherboard 558 include a microprocessor 592, functioning

as a CPU. The microprocessor 592 is preferably a Pentium

P5-120C from Intel, operating at 100 megahertz with the

Windows 95 operating system. Other processors, including

those operating at higher speed, may be used. A bus 594,

provided in accordance with the PCI standard,

interconnects the CPU 592 with other components on the

motherboard 580. As indicated at 596, the PCI bus 594 is

extended to interconnect the motherboard 580 with the

front end electronics 582. Other components on the

motherboard 580 include a program memory ROM 598, and a

working memory 602. In a preferred embodiment, the

working memory 602 is constituted by 16 megabytes of RAM.
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Also provided on the motherboard 580 is an SVGA chip

set 604, which may be the "Alpine" chip set marketed by

Cirrus Logic. An SVGA video data input path 606 is

provided directly from the front end electronics 582 to

the SVGA chip set 604. The SVGA chip set provides an

output 608 to drive one or more SVGA monitors. (An NTSC

output is provided directly from the front end electronics

582 for driving NTSC monitors. If the presence of an NTSC

monitor is sensed (by conventional means, not shown), then

the SVGA output may be disabled.)

The motherboard 580 also includes a number of serial

ports 612, to handle data communication between the

motherboard and auxiliary devices. The auxiliary devices

may include the above-mentioned alarm sensors, as well as

alarm enunciators, electronically controlled door locks,

conventional POSEM (point of sale exception monitoring)

devices, and so forth. A mouse port 614 is included on

the motherboard 580 for the purpose of receiving user-

actuated control signals from the mouse 566 (Fig. 2).

Continuing to refer to Fig. 3, a parallel port 616 is

provided on the motherboard 580 as a source of data used

to drive a report printer (not shown). Also connected to

the motherboard 580 is a conventional floppy disk drive

618, which preferably is arranged to accept 3 1/2 inch

disks.

Also provided on the motherboard 580 is an IDE

(integrated drive electronics) controller 620 which

provides an interface to a plurality of IDE hard drives

622, mounted within the VR/PC unit 550. The hard drives

622 provide mass storage for video data, indexing

information, programs and so forth. Preferred embodiments

of the VR/PC unit include two, three or more hard drives

622. A suitable hard drive unit for use in the VR/PC 550

is the "Caviar" 2 or 2.5 gigabyte drive available from

Western Digital. Hard drives from Seagate or other

suppliers may also be used.

A SCSI interface 624 is also present on the

motherboard 580. A DAT (digital audio tape) drive 626 is
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connected to the motherboard 580 through the SCSI

interface 624, and constitutes the primary archive medium

drive device for the VR/PC unit. The DAT drive may, for

example. be a Sony model SDT-7000/BM, which stores 2

gigabytes of data on a 4 mm x 90 m magnetic tape. Other

known DAT recorders may also be used. It is contemplated

to use other archive medium drive devices in addition to

or instead of the DAT drive 626. For instance, a digital

video disk (DVD) drive or a linear digital tape drive may

be employed.

Also provided through the SCSI interface 624 is a

SCSI output port 628.

The outward physical appearance of the VR/PC unit 550

is illustrated by Figs. 5 and 6. Fig. 5 shows a molded

plastic housing 630 having a front elevation 632, which

includes the front panel 586 and a hinged dust-shield 634.

The dust-shield 634, shown in a closed position in Figs.

5 and 6, may selectively be opened by the user to permit

access to the floppy and DAT drives, which are contained

within the housing 630.

As an alternative to the stand alone housing

configuration shown in Fig. 5, it is contemplated to

provide a housing configured with suitable hardware for

rack mounting.

Switches 636, provided on the front panel 586, permit

the user to control much of the functionality of the VR/PC

unit. The switches 636 include display format switches

638, 640, 642 and 644. As indicated by the labels on

these four switches, the user may use these switches to

select among display formats in which 1, 4, 93 or 16 video

image streams are displayed on the monitor or monitors.

Switch 646 allows the user to select a display screen

which provides information indicative of the status of the

VR/PC unit, and switch 648 permits the user to select a

mode of operation in which a plurality of video streams

are presented one at a time, but in accordance with a

predetermined sequence.

The front panel 586 also has mounted thereon camera
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selection switches 650, labeled from "1" to "16". Each of

the camera selection switches 650, when actuated, calls up

for display on the monitor the video signal currently

generated by the corresponding video camera. Associated
with each one of the camera selection switches 650 is a

respective LED 652, which is illuminated when the live

signal from the corresponding camera is being displayed.

Also mounted on the front panel 586 is an LED 652 which is

illuminated when the VR/PC unit is recording one or more

incoming video signals generated by the cameras 520.

Another LED 656 is mounted on the front panel 586 to

indicate that an alarm condition has been detected (either

through the alarm sensors 526 or by image analysis carried

on within the VR/PC unit itself). An alarm switch 658 is

near the alarm indicator 656 and may be actuated by the

user to cause the system to display information concerning
the detected alarm or alarms.

Another notable feature mounted on the front panel

586 is a jog-shuttle switch 660. The jog-shuttle 660 is

Similar in appearance, operability and functionality to

switches provided on conventional VCR’s, and is provided

for controlling playback of video image streams that have

been stored on the hard drive or drives within the VR/PC

unit 550.

The jog-shuttle 660 is arranged to allow the user to

control such well-known playback features as forward

playback, reverse playback and pause (still image)

playback. Preferably, at least two forward and reverse

playback rates are provided, corresponding to different

amounts by which the jog-shuttle switch is rotated

clockwise or counterclockwise. Preferably, the jog-

shuttle switch 660 automatically returns to a "neutral"

position after being released by the user and playback or

rewind continues at the rate selected by the latest

manipulation of the switch 660.

To summarize the overall layout of the front panel

586, four areas may be defined, proceeding from left to

right:

-96-

SUBSTITUTE SHEET (RULE 26)

IPR2018-01413

Sony EX1002 Page 844



IPR2018-01413 
Sony EX1002 Page 845

10

15

20

25

30

35

WO98/19450

Area 1: two rows of camera selection switches 650

(eight switches per row) with associated camera selection

indicators 652 (also forming two rows), and also including

the recording indicator 650;

Area 2: alarm indicator 656 and selection switch

658;

Area 3: jog-shuttle switch 660; and

Area 4: display control switches 638-648.

As will be seen, a substantially similar switch and

indicator layout, which emulates the front panel 586, is

provided in mouse-actuatable screen displays which form

part of the graphical user interface (GUI) supported by

the VR/PC unit 550. Examples of such screen displays are

shown at Figs. 11 and 12 and will be discussed further

below.

According to another embodiment at the VR/PC unit all

of the switches, LEDS and other features shown on the

front panel 586 may be omitted, so that the VR/PC unit is

controlled only through mouse-actuatable screen displays.

Turning now to Fig. 7, details of the back panel 584

of the VR/PC unit will now be described.

In an upper central region of the back panel 584 are

provided 16 video input ports arranged in two rows of

eight ports each, and indicated by reference numeral 662.

Below the video input ports 662 are provided 16 loop-

through output ports (also in two rows of eight apiece),

indicated by reference numeral 664. Both the input ports

662 and output ports 664 are for analog video. Ina lower

tier underneath the ports 662 and 664 are provided, from

right to left, a serial port 666, a printer (parallel)

port 668, an SVGA (digital video) output port 670 and an

SCSI port 672. An additional (analog) video output port

674 is provided adjacent to the input video ports 662.

At an upper left portion of the back panel 584 there

is a multi-position connector jack 676 to permit the VR/PC

unit to be connected for digital communication with other

devices. Below the data communication port 676 are

provided a power-in receptacle 678 and a loop-through
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power-out receptacle 680. Adjacent the power receptacles

678 and 680 is a ventilation aperture 682. At the right

side of the back panel 584 are three expansion slots 684.

MEDIA DRIVE SUPPORT STRUCTURE

A compact and efficient media drive support structure

is mounted within the housing 630 of the VR/PC unit 550.

The medium drive support structure will now be described

with reference to Figs. 8-10 and is indicated generally by

reference numeral 700 in Fig. 8.

The major components of the support structure 700 are

a base member 702, an intermediate member 704 and a top

member 706.

As best seen from the exploded view shown in Fig. 9,

the base member 702 is substantially u-shaped in cross-

section, the intermediate member 704 is essentially

planar, and the top member 706 is substantially an

inverted u-shape. When the support structure 700 is

assembled, the intermediate member 704 is supported on the

base member 702, and the top member 706 is, in turn,

supported on the intermediate member 704. All of the

members, 702, 704 and 706 are preferably formed by

applying bending and punching operations to sheet metal.

The base member 702 includes a substantially planar

base plate section 708. The base plate 708 is

substantially rectangular, except for an extension portion

710 which extends rearwardly in the plane of the plate 708

from a portion of a rear side 712 of the base plate 708.

At opposed end sides of the plate 708, vertical side walls

714 and 716 are formed and extend upwardly from the base

plate 708. Positioning studs 718 are mounted in a right-

ward region of base plate 708. The studs 718 are provided

to define a position for a DAT drive unit to be mounted on

base member 702. At a front side of the base plate 708,

curved tabs 720 are formed. Additional tabs 720 are

formed at respective rear portions of the base plate 708

by means of cutouts 722. (One of the additional tabs 720
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and its corresponding cutout 722 is occluded by the side

wall 716 and riser member 726 in the view provided in Fig.

9). The tabs 720 are shaped for insertion into bridge

lances formed on the chassis (not shown) of the VR/PC

unit. By means of these bridge lances and the tabs 720,

the base member 702, and consequently the entire media

drive support structure (with drives installed therein) is

secured within the housing 630 of the VR/PC unit.

A raised access hole 724 is formed in a left-ward

portion of the extension portion 710 of the base plate

708. The access hole 724 is provided to permit insertion

of a fastener such as a screw used to secure the base

plate 708 to a pin nut (not shown) provided on the chassis

of the VR/PC unit. A riser member 726 is secured to the

base plate 708 at a left-ward portion of the base plate.

A plurality of positioning studs 728 (of which only one is

shown, Fig. 8) are provided on the riser member 726 to

arrange for positioning of a floppy disk drive unit to be

supported on the riser member 726. When the drive support

structure 700 is assembled, as seen from Figs. 8 and 10,

the space provided between the upper surface of the riser

member 726 and the lower surface of the intermediate

member 704 provides a form factor corresponding to one-

half of a standard drive unit form factor, suitable for

accommodating a standard floppy disk drive.

Referring again to Fig. 9, the right side wall 714 of

the base member 702 has three slots 730 formed therein,

extending horizontally adjacent to a top edge 732 of the

side wall 714. The left side wall 716 of the base member

702 has a top edge 734, from which short tabs 736 extend

vertically upward from, respectively, front and rear

portions of the top:edge 734. A fastener tab 738 extends

horizontally outwardly from a central portion of the top

edge 734 of the side wall 716. A hole 740 is formed in

the tab 738 to permit insertion of a fastener through the

tab 738. Still referring to Fig. 9, the intermediate

member 704 carries eight positioning studs 742, arranged

in two groups of four, each group for positioning a
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respective hard disk drive unit.

Carried on the under side of the intermediate member

704 are pressure pads 744 (shown in phantom). When the

support structure is in its assembled condition, as shown

in Fig. 10, with drive units mounted therein, the pressure

pads 744 exert downward pressure, respectively, on a DAT

drive unit 746 and a floppy disk drive unit 748, to

Maintain those drive units in place in the drive support

structure 700. The pressure pads 744 are preferably made

of a resilient elastomeric material.

Punched-out fastener tabs 749 extend upwardly from

positions at the four corners of the intermediate member

704. Holes formed in the tabs 749 permit insertion of

fasteners for securing to the intermediate member 704 hard

disk drive units mounted on the member 704. A u-shaped

bracket 751 is provided for attachment via a fastener 753

at a central portion of the intermediate member 704. The

bracket 751 aids in securing to the intermediate member

704 the hard drive units mounted thereon.

A short tab 750 extends horizontally outwardly from

a right side edge 752 of the intermediate member 704. Two

hinge tabs 754 curve outwardly and upwardly from the edge

752, and are positioned respectively at front and rear

positions on edge 752. The tabs 754 and 750 are spaced

along edge 752 of member 704 so as to be simultaneously

insertable through the slots 730 in side walls 714 of base

member 702. After insertion of the hinge tabs 754 into

the outer slots 730, the intermediate member 704 may,

during assembly, be swung downwardly toward the base

member 702. At the left side of the intermediate member

704, there are provided slots 756 spaced so as to

accommodate insertion therein of the short tabs 736 on the

Side wall 716 of base member 702. Also at the left side

of member 704 are downwardly extending flaps 758 and a

fastener tab 760 (similar to the fastener tab 738 of

member 702) and having a hole 762 formed therein.

Two further pairs of slots 764 are also formed in the

member 704, each pair of slots 764 being spaced a short
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distance from a respective side edge of the member 704.

A short downward flap 766 is formed at each of the front

edge and the rear edge of the member 704.
The top member 706, like the intermediate member 704,

carries eight positioning studs 742 arranged in two groups

of four apiece, each of the groups for positioning a
respective hard disk drive unit. These positioning studs
742 are carried on a substantially planar top plate 768

which forms most of the top member 706. As indicated in

Fig. 9, the underside of top plate 768 has mounted therein
pressure pads 744 which are provided to press down upon
hard drives mounted on the intermediate member 704.

Extending downwardly from respective left and right
edges of the top plate 768 are side walls 770 and 772.
Short tabs 774 extend vertically downwardly from lower

edges of the side walls 770 and 772. The tabs 774 are
spaced so as to be simultaneously insertable into the
slots 764 of the intermediate member 704. (One of the

four tabs 774 provided on the top member 706 is occluded
by the top plate 768 in the view provided by Fig. 9). A
Fastener tab 776 extends horizontally outwardly from a

central portion of the lower edge of side wall 772. The
fastener tab 776 is similar to the above-mentioned

fastener tabs 738 and 760 and has a hole 778 formed

therein. The members 702, 704 and 706 in general, and

particularly the respective fastener tabs 738, 760 and
778, are dimensioned so that when the three members 702,
704 and 706 are assembled as shown in Fig. 8, the

respective holes 740, 762 and 778 are brought into
vertical juxtaposition with each other, thereby permitting
a single fastener 779 to be inserted simultaneously
through the three holes and permitting the single fastener
to secure the three members 702, 704 and 706 together to

form the drive support structure 700.

Fig. 10 shows the media drive support structure 700
in fully assembled form, including media drive units. In
addition to the previously mentioned DAT drive 746 and

floppy drive 748, hard disk drive units 786 and 788 are
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shown mounted side by side on intermediate member 704, and

a single hard disk drive unit 790 is shown mounted on top

member 706. It will be observed that a space for mounting

a fourth hard drive unit (not shown) remains in the right-

ward portion of the top plate 768 of the top member 706.

Assembly of the drive units and the support structure

may proceed rapidly and efficiently according to the

following sequence: 1, mount DAT drive and floppy drive

on base member; 2, using hinge tabs mount intermediate

member onto base member; 3, mount two hard drive units on

intermediate member; 4, using straight tabs extending

downward from side walls, mount top member on intermediate

member; 5, insert fastener (indicated by reference numeral

779 in Fig. 10) through all three holes in corresponding

fastener tabs to form a single stable structure out of

members 702, 704 and 706; 6, mount one or two hard drives

on top member, using bracket 782 and fasteners through

tabs 780. The completed media drive assembly can then be

installed on the chassis of the VR/PC unit. If only two

hard drives are to be provided in the unit, then step 6

may be omitted.

It is to be understood that the media drive support

structure shown in Figs. 8-10 allows the mass storage

hardware portion of the VR/PC unit to be assembled in a

manner that is convenient as well as cost- and time-

effective.
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ANALOG VIDEO HARDWARE

The analog front end circuitry provided on board 588 (Fig. 4) will now be described with reference to Fig. 13.

As seen from Fig. 13, the sixteen analog video signal

streams generated by the sixteen cameras attached to the

VR/PC unit are provided in common to three sixteen-to-one

multiplexers, together indicated by reference numeral 802.

Together the multiplexers 802 provide three outputs,

respectively constituting inputs to three field locking

channels 804. Each of the multiplexers 802 is controlled

by a respective control signal (the control signals

together are indicated at 806) to select a respective one

of the cameras 16 for acquisition through the respective

locking channel 804. The control signals 806 are provided

from the digital front end board 590 (Fig. 4).

Continuing to refer to Fig. 13, the three locking

channels 804 are identical, so that only one of the three

channels will be described. The selected input video

signal is provided, through amplifiers 808 and 810,

respectively, to a chroma notch filter 812 and a chroma

bandpass filter 814. A luminance signal is output from

the chroma notch filter 812 and provided to a

synchronizing signal separator circuit 816, which outputs

a composite sync signal extracted from the luminance

signal. The composite sync signal from the sync separator

816 is provided to a vertical synchronizing signal

separation circuit 818, which separates a vertical sync

signal from the composite sync. The vertical sync and the

composite sync are both provided to the digital front end

board 590. The composite sync output from the sync

separator 816 is also provided to a burst gate detection

-circuit 820, which outputs a burst gate detection signal.

The burst gate detection signal and the chrominance signal

output from the chroma bandpass filter 814 are provided as

inputs to a phase lock loop (PLL) circuit 822. The PLL
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822 outputs a baseband chrominance signal and a reference

signal. Another multiplexer block 824 is provided between

the field locking channels 804 and two selection channels

826. The multiplexer block 820 is made up of six three-

to-one multiplexers, of which three multiplexers are used

for each of the two selection channels. The control

signals for the multiplexer block 824 are indicated at 828

and are provided from the digital front end board.

The two selection channels 826 are identical, and

accordingly only one of the two channels will be

described. The three inputs to each selection channel are

a luminance signal, a chrominance signal and a reference

signal, all of which correspond to the video signal

provided by a single one of the three input camera signals

selected for locking by one of the three locking channels

804. The output of a respective three-to-one mux from the

block 824 is used for each of the luminance, chrominance

and reference signals, so that, correspondingly, the three

inputs of the respective mux are the three luminance,

chrominance or reference outputs, as the case may be, from

the locking channels 804. The selected luminance signal

is provided to a luma clamp circuit 830, which outputs a

clamped luminance signal for selected channel one. The

selected reference and chrominance signals, which

correspond to the selected luminance signal, are provided

to a chroma demodulation circuit 832, which outputs R-Y

and B-Y signals to a multiplexer 834. The multiplexer 834

is controlled as indicated at 836 (control signal provided

by front end digital board), to provide an alternating

sequence of R-Y and B-Y signals as the chrominance signal
for selected channel one. The clamped luminance and the

sequentially alternating color difference signals making

up the chrominance signal are then output for further

processing to the digital front end board 590.

AS noted above, the selection channel 826

corresponding to channel two is identical to that of
channel one.

~104-

SUBSTITUTE SHEET (RULE 26)

IPR2018-01413

Sony EX1002 Page 852

PCT/US97/17886



IPR2018-01413 
Sony EX1002 Page 853

10

15

20

25

30

35

WO98/19450 PCT/US97/17886

FRONT END DIGITAL HARDWARE

Fig. 14 provides an overview, in functional block

form, of the digital front end board 590. Major

functional blocks on the front end board 590 include an

analog-to-digital conversion and buffering block 840, a

control and compression processing block 842, a live video

display processing block 844, a live video image analysis

block 846 and a "back end" compression block 848. Also

included is an interface 850 to the PCI bus extension 596

(Fig. 3).

Continuing to refer to Fig. 14, the block 840

receives two channels of analog video acquired through and

selected by the analog front end 588, digitizes the

selected two analog channels, and buffers fields of the

digitized video data in buffers 852 and 854, respectively

corresponding to the two selected channels. Control

signals to be output to the analog front end, and signals

indicating the status of the analog front end, including

sync signals, are received and transmitted through the

block 840. In addition, the block 840 controls a video

data bus 852 and distributes the buffered fields of video

data, in accordance with a format to be described below,

to the blocks 842, 844, 846 and 848. A control/status bus

854 interconnects the control block 842 and other blocks

of the digital front end board 590, and permits the
control block 842 to control the other blocks and to

receive signals indicative of the status of the other

blocks. Control and status signals ultimately transmitted

to or from the analog front end are also carried on the

control/status bus 854.

In addition to providing overall control of the

function of the front end boards, the block 842 also

performs initial data compression processing with respect

to the video data output on video bus 852. Block 844

provides display processing of the video signals carried

on video bus 852 and outputs a processed video signal,

including overlay information and image plane allocation,

in an output signal provided to the motherboard 580 and to
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the display monitors. The block 846 performs moving image

analysis with respect to the video data carried on the bus

852, according to techniques described below, to permit

the VR/PC to detect characteristics of the images

represented by the incoming video data.

The block 848 is preferably implemented as a standard

commercially available integrated circuit which performs

data compression processing on the video data that has

been pre-processed in block 842. In a preferred

embodiment of the invention, the compression-processing

carried out by the block 848 is in accordance with the

well-known JPEG standard, and is implemented using IC

model CL 560, available from the C#? Corporation.

According to this embodiment, only the encoding, but not

the decoding, capability of the JPEG IC is utilized.

The PCI interface 850 is used for providing the

incoming, compression-encoded video signal to the

motherboard 580 via direct memory access (DMA) techniques,

under control by block 842. Control signals received

from, and status signals sent to, the motherboard 580 from

the block 842 are also transferred through the PCI
interface 850.

DIGITIZING AND BUFFERING VIDEO DATA

The digitizing and buffering block 840 of Fig. 14

will now be described in more detail, initially with

reference to Fig. 15. In Fig. 15, main functional

portions of block 840 are shown, schematically, as

including analog-to-digital conversion (856), video

digitizing control (858), field buffering (860), video

output control (862) and control register access (864).

The control register access function 864 is provided to

permit the control block 842 (Fig. 14) to write control

messages with respect to the block 840 and the analog

front end board, and to read incoming video data and

status messages relating to block 840 and the analog front

end board. The other portions of block 840 shown in Fig.

15 will be discussed with reference to subsequent drawing

-106-

SUBSTITUTE SHEET (RULE 26)

IPR2018-01413

Sony EX1002 Page 854



IPR2018-01413 
Sony EX1002 Page 855

10

15

20

25

30

35

WO 98/19450 PCT/US97/17886

figures.

Details of the analog-to-digital conversion function

856 are shown in Fig. 16. Four discrete conversion

channels 866-874 are provided. Channels 866 and 868 are

respectively for the luminance signals in channels one and

two, and 870 and 872 are respectively for the chrominance

signals in channels one and two. Bach of the four

conversion channels includes a buffer amplifier 174 and an

analog-to-digital conversion circuit 876. Each channel is

controlled in accordance with an analog/digital conversion

clock (pixel clock), as indicated at 878 and a reference

level, as indicated at 880.

As shown in Fig. 17, the digitized video signal

output from the A/D conversion function 856 is provided in

two channels (channel one including luminance one and

chrominance one, channel two including luminance two and

chrominance two), to video digitizing controller 858. The

digitizing is performed so that an eight-bit word

represents each pixel. The pixel data is provided to

controlling logic 882 which performs processing as will be

described in connection with Fig. 17A. A FIFO memory 884

is provided for each channel to permit timing adjustments

required when a video signal according to the PAL standard

is being processed.

The controller logic 882 performs the process shown

in Fig. 17A with respect to each channel independently.

With respect to a particular channel, the controller logic

waits until the beginning of a video signal field is

detected in the particular channel (block 886) and then

waits for a predetermined period of time (to clear the

vertical blanking interval) and then waits until the

beginning of a line is detected (block 888). When the

start of the line is detected, the first pixel value is

loaded into the field buffer corresponding to the

particular channel and the logic then performs a loop made

up of blocks 892 and 894, whereby all of the subsequent

pixel values in the line are loaded until the end of the
line is detected. When the end of the line is detected,
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the loop is exited to block 896, at which it is determined
whether this was the last line of the field. If not, the

processing loops back to block 888. Otherwise, the
processing loops back to block 886.

Advantageously, the processing of Fig. 17A may be

implemented using a state machine formed as firmware ina

programmable logic device. Design of such firmware is
well within the capabilities of those who are skilled in

the art, and need not be described further.

Referring again to Fig. 17, the control logic block

882 outputs the pixels of video data for the first and
second channels, in accordance with the processing of Fig.

17A, and also provides to the following field buffering

block a control signal, as indicated at 898.

Details of the field buffering block 860 are shown in

Fig. 18. In addition to the previously mentioned field
buffers 852 and 854 (each implemented using a VRAM), the

field buffering block 860 also includes a VRAM controller

902. The VRAM controller 902 controls the buffer VRAMs

852 and 854 and is in turn controlled by signals 898 (from

the video digitizing controller 858) and by signals 904

(from video output controller 862). The video data output

from the video digitizing controller 858 is stored in the

field buffers 852 and 854, and is read out therefrom via

a bus 906. Address and enable signals for the buffers 852

and 854 are carried on an address bus 908 controlled by

the VRAM controller 902.

As seen in Fig. 19, the heart of the video output

control block 862 is output control logic 910, which

implements an output state machine (Fig. 35, to be
discussed below). The output control logic 910 receives

the video data from the VRAMs 852 and 854. The VRAM

controller 902 generates the control signal 908 for

controlling the VRAMs and generating required addresses.

The output control logic 910 controls a delay FIFO 912, a

header module 912B, and a FIFO accumulation 914. Data

from these modules are buffered onto the video bus by bus

drivers 912A. The FIFO 914 accumulates video data to be
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used by the control/compression front end block 842 for

the purpose of video data compression. This data is made

available to the block 842 via the control register access

864 (Fig. 15).

VIDEO DATA FORMATTING

There will now be described aspects of the format in

which the output control logic 910 causes the video data

to be transmitted on the video bus 852.

Figs. 20A and 20B each show an image plane 920, which

is divided, for internal data representation purposes,

into 240 lines in the vertical direction, and each line is

divided into 640 pixels in the horizontal direction. The

actual video data used to drive the display monitors is

formed as 480 lines by 640 pixels, with the additional

lines being generated by vertical interpolation from the 
240 data lines provided for each field in the internal

data representation. The image plane is also represented

in the form of tiles, each tile measuring eight pixels in

both the horizontal and vertical direction (Fig. 21). The

image plane is thus divided into 80 tiles in the

horizontal direction and 30 tiles in the vertical

direction (Fig. 20B).

A 4:1:1 data format is employed whereby a group of

four pixels is represented by four bytes of luminance data

and two bytes of chrominance data. In effect, each line

is divided into discrete groups of four pixels, and for

each such group four luminance pixel bytes are provided,

as well as one pixel byte of U color data and one pixel

byte of V color data (Fig. 23). This format contrasts

with conventional 4:1:1 formats, in which each chrominance

data byte corresponds to a two pixel by two pixel area of

the image plane. The format utilized herein and

illustrated in Fig. 23 helps to minimize "smearing" of the

color information in the vertical direction and lessens

any adverse effects upon image quality that may result

from allocating only 240 horizontal lines to each video

data field.
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For compression encoding purposes, the image plane is
divided into discrete groups of four, horizontally-arrayed

eight-by-eight tiles (Fig. 22). Fach group of four
horizontally sequential tiles constitutes a "minimum

coding unit" (MCU). The data required to represent each

McU is made up of four eight-by-eight pixel blocks of
luminance data, and one eight-by-eight block each of U

data and V data. As shown in Fig. 24, a preferred order

for transmitting the data in each MCU is the U data block,

the Vv data block, and then the four luma data blocks.

According to the novel video data format employed in

the VR/PC unit, each field of video data output from the

block 840 by the video output controller 862 is
transmitted twice, once in the form of tiles and once in

the form of raster scan lines. The tiles are interleaved

with the scan lines, as illustrated in Fig. 25. In a

preferred format, 15 8 x 8 tiles are transmitted, preceded
by a block of field header data, which identifies the
field of video data being transmitted. Then the field

header is transmitted again, followed by the pixels

corresponding to the first raster scan line of the field.
After the first raster scan line of the field, another 15

tiles are transmitted, followed by the second raster scan

line, then another 15 tiles and then the third raster scan

line, and so forth. This process of interleavedly

transmitting raster scan lines and groups of rectangular
tiles continues until all of the tiles have been sent and

all of the raster scan lines have been sent. As a result,

as indicated above, each pixel data word of the field is

transmitted twice, once as part of a rectangular tile, and

once as part of a raster scan line. According to the
timing shown in Fig. 25, a period of about 27 microseconds
is required to transmit each raster scan line, and a
period of about 40 microseconds is required to transmit
each group of 15 tiles.

Fig. 25 represents a transmission mode which
nominally corresponds to three-quarters of the NTSC
standard 60 fields per second transmission rate. In the
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mode shown in Fig. 25, 45 fields of lines, and the same 45

fields in the form of tiles, are transmitted each second.

It will be noted that 240 lines per field and 3600 tiles

per field are transmitted (2400 luminance data tiles, plus

600 tiles each of U data and V data). Thus, when the

video bus 852 is operated as indicated in Fig. 25, the

system has an input rate of 45 fields per second, which

may be selectively distributed among up to 16 video camera

inputs. Referring briefly to Fig. 14, the tiles are

provided on the video bus 852 as the preferred format by

which blocks 842 and 846 operate; whereas the raster scan

line transmission of the fields is the preferred input

format for the live display processing block 844.

Turning now to Fig. 26, another mode of operating the

video bus will be described. In this mode, tiles are sent

at the rate of 60 fields per second, but only every other

one of the 60 fields is sent as lines. In other words,

half of the fields are sent twice, once as lines and once

as tiles, and the remaining fields are sent only as tiles.

This mode may be employed, for example, when one or more

of the field locking channels 804, and one or both of the

selection channels 826 is used exclusively for a single

one of the camera inputs. In such a case, the analog

front end electronics are able to lock onto that input

channel without any delay between fields, allowing for a

throughput rate of 60 fields per second.

In the mode of operation shown in Fig. 26, a first

raster line is sent during a period of 27 microseconds,

then 30 tiles are sent during a period of 80 microseconds,

then the next raster line is sent, then the next group of

30 tiles is sent and so forth. (The field headers are

omitted from Fig. 26 to simplify the drawing.) During the

time period in which 240 lines, corresponding to one

field, are sent (i.e., approximately one thirtieth of a

second), 7200 tiles, corresponding to two fields, are also
sent.

Fig. 27 illustrates another mode of operating the

video bus 852. The mode shown in Fig. 27 is utilized when
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the field being transmitted is to be displayed with

zooming in on a particular portion of the image plane. In

this mode only the raster lines required to produce the

magnified image are sent, and only the pixels within those

raster lines required for the magnified image are sent.

This reduces the bandwidth requirements for storage in the

live display frame buffer.

In the example shown in Fig. 27, it is assumed that

a two times zoom display is being implemented. If Fig. 27

is compared with Fig. 25, it will be observed in the mode

of Fig. 27 that in alternate ones of the raster line

transmission time slots, all of the data is omitted from

transmission. In the other time slots, only half of the

pixels for the each line are transmitted. However, to

Maintain proper timing for the bus, the line time slots of

27 microseconds, provided between each pair of tile time

slots, is maintained, even though no raster data, ora

reduced amount of raster data, is being transmitted. (In

Fig. 27, again the field headers are omitted to simplify

the drawing.)

Fig. 28 illustrates the data format used in

transmitting the raster line data on the video bus 852.

In a preferred embodiment of the system, the video bus 852

consists of 19 parallel signal lines, of which 16 are

devoted to data (two bytes side-by-side) and the remaining

three bits are used to identify the bytes concurrently

being transmitted. In the example shown in Fig. 28, it is

assumed that the line being transmitted is the First line

in a field, so that the first four bytes (first two byte

transmission time slots) are devoted to a field header

926. In the field header 926, the two bytes that are

initially transmitted make up a 16 bit time code. The

next two bytes are indicative of the camera number and

ether information indicative of the type of field being

transmitted. In the camera number byte, the first four

bits are the camera number and the last four bits are

indicative of the portion of the image plane in which the

field being transmitted is to be displayed ("pane"
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