©
L

a2 United States Patent

Tasaka et al.

US008135064B2

US 8,135,064 B2
Mar. 13, 2012

(10) Patent No.:
(45) Date of Patent:

(54)

(735)

(73)

")

@

(22)

(65)

(30)

Dec. 3, 2004
Nov. 4, 2005

(1)

(52)

(58)

CKE

A R

INTRA PREDICTION APPARATUS

Inventors: Kei Tasaka, Ikoma (JP); Hiroshi
Arakawa, Kashiba (JP); Takashi
Masuno, Hirakata (JP); Koji Arimura,
Hirakata (JP); Tatsuro Juri, Osaka (IP)

Assignee: Panasonic Corporation, Osaka (JP)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 1643 days.
Appl. No.: 11/291,923
Filed: Dec. 2, 2005

Prior Publication Data

US 2006/0120456 A1l Jun. 8, 2006
Foreign Application Priority Data

2004-350928
2005-321566

(P
(P)

Int. Cl1.
HO04B 1/66
HO4N 7/12
HO4N 11/02
HO4N 11/04
HO4N 9/12
GO6K 9/46

(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)

US.ClL ... 375/240.16; 375/240.08; 375/240.24;
375/240.26; 382/236; 348/392
Field of Classification Search 375/240.16,
375/240.26, 240.24, 240.08; 382/236; 348/392

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

6,654,420 B1* 112003 Snook ..........c.c.... 375/240.16
6,859,559 B2 2/2005 Boon et al.
7,778,331 B2* 82010 Satoetal. .......... 375/240.26
2003/0223645 Al 12/2003 Sunetal.
2004/0136458 Al 7/2004 Dahlhoff et al.

FOREIGN PATENT DOCUMENTS
2004-304724 10/2004

OTHER PUBLICATIONS

“Advanced video coding for generic audiovisual services” H.264
Series H: Audiovisual and Multimedia Systems Infrastructure of

audiovisual services—Coding of moving video.
Japanese Office Action issued in Japanese Patent Application No. JP
2005-321566 dated Jul. 20, 2010.

* cited by examiner

Primary Examiner — King Poon
Assistant Examiner — Neil R McLean

(74) Attorney, Agent, or Firm — McDermott Will & Emery
LLP

(57) ABSTRACT

An intra prediction apparatus includes: a candidate narrow-
ing-down unit which narrows down, from a plurality of intra
prediction directions, an intra prediction direction candidate
which is applied to a block of multiple pixels that constitutes
a video in accordance with a characteristic of the video; and
an intra prediction execution unit which executes intra pre-
diction in the intra prediction direction narrowed down by
said candidate narrowing-down unit. Through this, computa-
tional load can be lightened while contributing to improve-
ment in picture quality and encoding efficiency.

24 Claims, 15 Drawing Sheets

\L . Coding Apparatus |1
1
Encoding Auxiliary Information
r—7 Control Unit
4 T 11 Conversion
Video L 14 15 Factor 16
Material Prediction Ls.o — Bit
Input Apparatus Conversion || Quantizing Entropy Stream
p N\ Unit Unit Coding Unit Output
+ ;E_:12 13 17
/—‘—_—__ T TN TN
/ 171 Inverse I
‘ Inter Prediction Unit Su_atntlzmg
| ni 1
’ 170 172 1 X ‘
! nverse !
| \/c ™ Conversion |
. O Unit i
Motion 177
! L |{Compensation - '
| Unit 175 174 173 ]
. Frame . '
‘ 176 Memory l<— Loop Filter |
i Motion " |
i LPJrediction Motion Vector !
. nit '

T
M

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 8,135,064 B2

Sheet 1 of 15

Mar. 13, 2012

U.S. Patent

pajoipaud
2q 0}
p lale][s[oBle]=IIN

d 91

STUPEITT 0T o
T TG - Jsibag v
SR B R A I S D) 8
SN NN I I IO
RYARBIE mmv
EESREEENRRRRRRENY

SESRETSNES JURY, NAd
Sty
SI9Xld P=>1<S|9XId y=<-SI3XId p—p#S|9XId v

L —sjpkid 91—~

/

939|1dwod buipo)

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Mar. 13, 2012 Sheet 2 of 15 US 8,135,064 B2

FIG. 2
(a) () (C)
V220 %
00
00
DD GEXKK
, O I

Prediction Mode 0O Prediction Mode 1 Prediction Mode 2
(d) (e)

(f)

4//%1//1 %

Already-encoded

%’;’ N pixels of nearby
;#:‘:Q.‘: blocks
T L I .
7O N0 Pixels to be
) ¥ #‘Q £ encoded
X RA IR

Prediction Mode 5 Prediction Mode 6
(h) ()

DYDY
£ <
/0203
2 0503
79,79,
9%,

Prediction Mode 7 Prediction Mode 8

DOCKET
A

L A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 8,135,064 B2

Sheet 3 of 15

Mar. 13, 2012

U.S. Patent

FIG. 3

16Eixe|s

16 Pixels

Prediction Mode 1
(Horizontal Prediction)

Prediction Mode 0
(Vertical Prediction)

16 Pixels
AL

16 Pixels

(©)

~
3n
Vo
VS
(oS
=5
ne
oa
Sg
©
o
P(

Prediction Mode 2
(DC Prediction)

o)
O o
T O
S ~
nC
090
o
>
cTouy
558
a0
aaﬁ
QnLow
$5 o
acs

D

O Pixels to be encoded

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
ALARM



https://www.docketalarm.com/

US 8,135,064 B2

Sheet 4 of 15

Mar. 13, 2012

U.S. Patent

pasn aq 0] | sapow uondipaud
sopow uonipald $ 91ndax3]
CH[VISERETg] M00|qoddeyy
A20[q040BIN 9T X 9T

sapow uondipald
6 93nJ9X3
ST %20|g

sopow uodipald
6 91NJ9x3
PT %200|g

sapow uonpipald
6 93N29ax3
€T A20|g

sopow uondipa.d

6 9INJ9X] |«

T 12019

sapow uoidipaud
6 931NJax3
1T %909

sopow uoi3dipauld
6 23NJaxX3
0T >20|g

sapow uoidipald
6 91Nd9x3
6 220|d

sopow uonaipaJd
6 21Ndax3g

8 %201g

sapouwl uondipald
6 9INJ9X3
/£ 20|9

sapows uoloipaud
6 91NJax3]
9 X20|g

Sopowl uoldipa.d
6 23N29X3
S 20|g

sopow uondipa.ld

6 93NJ9X] [«

¥ %20|9

v "OlId

sapow uooipald | sspow uonpipald | sapow uoidipaid | sspow uoldipald
6 91N2axJ 6 91NDaXx3 6 921ND9xJ 6 33IN2ax3
€ J20|g ¢ A120|d T X20|9 0 X50i1g
A0|g v X b

Find authenticated court documents without watermarks at docketalarm.com.

3
L

KR
CA
Ol.
‘ol


https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




