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P1

FIG. 1B

/Reference picture list 0

Reference picture index 0| Display order

0 2

FIG. 1C

/Reference picture list 1

Reference picture index 1| Display order

0 i

FIG. 2

Motion vector Vb

'Motion vector Val
Block a

Motion vector Va2

Current block to be coded

Co-located block

B2 P3
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FIG. 6

Motion vector predictor candidate list size = 2

Motion vector predictor index

Assigned bit string

0

0

1

1

Motion vector predictor candidate list size = 3

Motion vector predictor index

Assigned bit string

0 0
1 10
2 11

Motion vector predictor candidate list size = 4

Motion vector predictor index

Assigned bit string

0 0

1 10
2 110
3 111

Moticn vector predictor candidate list size = 5

Motion vector predictor index

Assigned bit string

0 0
1 10
2 110
3 1110
4 1111
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Obtain motion vector predictor candidate in prediction
direction X from prediction block candidate [N]

51001

Y

N /
v

Delete redundant candidate and prediction direction
non-matching candidate from motion vector predictor
candidates in prediction direction X

51002

v

Set motion vector predictor candidate list size for
prediction direction X to the number of remaining
motion vector predictor candidates

51003

\

Determine value of motion vector predictor index
used for coding motion vector in prediction direction X

51004

Y

Variable-length code motion vector predictor index
using motion vector predictor candidate list size for
prediction direction X

51005
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Obtain motion vector predictor candidate in prediction
direction X from prediction block candidate [N]

52001

)
\

Delete redundant candidate and prediction direction
non-matching candidate from motion vector predictor
candidates in prediction direction X

52002

v

Set motion vector predictor candidate list size for
prediction direction X to the number of remaining
motion vector predictar candidates

52003

v

Variable-length decode motion vector predictor index
using motion vector predictor candidate list size

52004

Y

Calculate motion vector by adding motion vector difference
to motion vector predictor candidate indicated by motion
vector predictor index, and generate predicted image

52005

Y

\ )
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FIG. 12

prediction_unit(x0, y0, log2PUWidth, log2PUHeight, Partidx, Descriptor
InferredMergeFlag){
Prediction if(skip_flag[x0][y0]){
direction flag
\ 1 else if(PredMode == MODE_INTRA){
Motion vector
predictor \ } else {/* MODE_INTER */
candidate \ if(lInferredMergefiag)
list size = \ merge_flag[x0][y0] u{l) | ae(v)
the number N\ if{merge_flag[x01[y0] && NumMergeCand > 1){
of motion \
vector \\\\\
predictor N2 e'sfe {. —
candidates AN (glice_type == B)
. N Ninter_pred_flagx01[y0] ue(v) | ae(v)
Motion vector N if(inter_pred_flag[x0][y0] == Pred_LC){
predictor index
Motion vector if(NumMVPCand(LcTolx) > 1)
predictor mvp_idx_lc[x0]{y0] ue(v) | as(v)
candidate Y
list size = else {/* Pred_LO or Pred_BI */
the number ” f it 10 act ———
of motion if(num_ref _idx_l0_active_minusl > 0)
vector
predictor .—— if(NumMVPCand(L.0) > 1)
candidates mvp_idx_I0[x03[y0] uefvy) | ae(v)
)3
Motion vector if(inter_pred_flag[x0][y0] == Pred_B1){
predictor index
Motion vector iF(NUmMMVPCand(L1) > 1)
redi
Ea‘f,‘é{;t;’t;”” . mvp_idx_I1[x0][y0] ue(v) | ae(v)
list size = ¥
the number }
of motion /
vector Y
predictor /
candidates

Motion vector
predictor index

13/52



adAy ainjaid —

sejeplpued
lo1a1paud siqejleae
JO dequinu sy -—__|

Hun
uoneujuusiap

—

UOBLLIO| u_nzou/
__J3iun uonejnoes Siepipues)
c11- Atowaw |djod > Jopipaid 10108A UoNoOW| PTT
A
Tojep)pued 40ipasd /{:
UOIBULIOI DO ] A0309A UCHOW
3un Jo.u00
uoppasd taju]
11~
801 0TI W v
Atowsuif _ fiun uoldipaud o
Be|l uondaup aweld J33U1
| UORIIP3d JAsowsw] _fjiun uopoipald KO,
90T plelalle enuy]
xapul A /01 60T~ €11
Jojoipatd Jopan ()<

- UONOW

adA3 a4niaid
~ZTT

JuUn wJojsuen]
jeucBouo asuaau] —S0T

WIB3.13S1IT <

Jun buipod
yibua| s|geliep

911~

A
Hun uopezpuenb 8sIBAUTL o7
< A Hun| g 3jun ulojsuedy
dopeziuenty|
£01 NO.M\
~

&1 'Ol

—Y
teuoboyLo A@Mnl abewj 1ndug
10T

aouanbas

14/52



FIG. 14

{ Start )

Y S101

Perform motion vector detection, and determine prediction
direction, reference picture index, and motion vector

N=0,1 1}

1 5102

Determine motion vector predictor candidate in prediction direction X,
and calculate motion vector predictor candidate list size

Y S103

Determine value of motion vector predictor index used
for coding motion vector in prediction direction X

Y 5104

Variable-length code motion vector predictor index for prediction
direction X using motion vector predictor candidate list size

15/52



= 0 ucIPaAp vopoipald vy saieppued Jopipadd 3|qe|leAE JO dsquuny Syl

gjeplpued mapn €

(0143 1007 0TAW) 20lq PBIedo-0D [

(0eY ‘e 01AWS) g »o0|q Juadelpy 1

(04ed v 01AW) V 20|q jusoelpy 0
UoNIap uoipald Ul S1epIpURd J0IPald 10109A LoD 0 uondalp uopdipadd 1oy
0 uonjosJip uoiip | 23epip Pip 3 130N XapU J0101pa1d J0193A UOROW

(@)

0 < {ssepipued 1013ipald J10108A UOIICW JO Jagquinu a3

- S}EpIpURD J0PIpaLd 3|qejiEAR JO JBqUUINU 3U]) JI Selepipued

10101pa.d J07D8A UOROLL JO J3qUINU BY] 01 T PPR pue a8ljepipued mau ppy-
1EPIPURD JuepUNpal pue alepipued Jolaipaud sjgejieae-uoU a13j8Q- :

a 0TAKWS = Y 0TAW USHM
{07139 ‘a”01AWS) A »o0iq 3usdelpy t

(peroipatd-gaiut 51 0 3201 Juadelpe aauis) ¥00|q uolPpipald 3|ge|leAB-UON
{0=Y 1007 07TAIW) %00|q PaIR20]-0D

(0152d ‘a7 0TAWS) g d0jq Juedelpy

(o149Y 'V 01AIW) Y j00|g Jusdelpy 0
0 Uuoijoalip uonpipaid Jod
Xapui 1012ipatd J0JI9A UOIONW

N ™M

A

0 uopPalp uondipald ul alepipued 1010IpaLd J01I3A UOIO

()

V&GT "9OId

16/52



¥ = 0 UoIalp uoPdIpald ul sajepipued Joipald a|gr|eAR JO Jaquinu ayg

D1EPIPUED puodasg

14

21epipued MaN

(018Y '|oDT01AIW) 2019 Peledo|-0D

(032 ‘97 01AWS) g eolq Juadeipy

€
[4
I

(071434 ‘VT01AW) v ¥20}g jusoefpy

0

0 uoPasp uoPoipald Ul alepipued J01IPaId 10138A UGN

0 uonIalp uondipald 4ol
Xapur Jo1ipaLd 10198A UCHOW

0 < (sejepipued Joipaid 10109 UOIIOW JO Jaguinu auyl

- S@]epipued 1030ipaad sjqe|ieae Jo laguinu ai3) Ji sajepipued

10301paud 10109A UOIIOW JO JBgUUnU ay]j 01 T PpPE pue a1epipued mau ppy-
3leplpued Juepunpad pue ajepipued Jopipald sjqejieAe-Uuou 3132 g~

(q)

d 0TANS = ¥ 0T1AIW Usym

(0159Y "7 071AIWS) @ dPoiq usselpy

14

{p=12ipaad-eaUl S1 D XD0|g jusdefpe 82UI1S) ¥o0jq ucHdipadd B|ge)EAB-UON

(0H49Y “10D70TAIW) X20]q paleso|-02)

(071494 ‘@ 0TAWS) g >0|q Jusde(py

£
[4
T

(01=Y 'V O01AW) W A00Iq Jusdelpy

0

0 uopadlp uonoipald Ul 91epipued Joipald 10309A UOROK

0 Uo)Zadip uoipipasd 1o}
Xapuy Jopipaid 101284 UORONW

A

48T "Dl

(®)

17/52



9}epIpuEd puUo29s

alepipues Man

(01434 ‘1007 0TAW) 310019 pa1Rdo|-6]

(071494 ‘97 01AWS) g >20]q Jusdelpy

—inN]im| g

{0148y 'V 01AIW) ¥ 3P0iq Juaselpy

0

0 UolIdalp uoDipaLd Ul aepIpuRd 101ipasd 10109A UOIIO[W

0 uoppadip uooipald 1oy
X2pul J0121pald 10108A UOION

0 < {so3epipues Jojoipald 10309A
uopjowl Jo Iaquinu auyi - azis 15i] ajepipued) Ji ssjepipued Jopipsad
J0308A UOHOW JO 18qiunu ay] 03 T pPpe pue a1epipued mau ppy-

!

2lepipuRs puUNIas ¥
9leplpued puolag <
(0742d ‘1007 0TAW) >201g p3IEI0}-0) z
(04=Y '@ 01AIWS) g 10iq Jusdelpy T
(0u=2Y v 01AW) v ¥00Ig Judelpy 0
0 uopoa.lp uoRdIpald Ul S1epIpued 10191paJd 10309A UOION xmncmhﬁmmwww_% Lcowwww,ﬁm%wwﬁ

1S1] 01 S1epIpUeRd JUBpUNPA
pue 912pIpued JoP|paid BjgejieAR-uoU UBY] IDLI0 21epIpued ppy-

1

A 0TAWS = ¥ OTAW Usym

21EpIPURD PUOIBS

14

ajepipued puodasg

alepIpUeEd puoIdS

Bjeplpued puodIss

£
[
1

ajepipued puodas

0

0 uoIsadIp uonrdipald Ul 21epipues 10101paLd 10308A UOROIN

0 uonodaaip uonaipald Jo)
Xapul 10121pa.td 10108A UOION

JST 'Ol

(®)

(q)

(e)

18/52



b = T U0HIDMP UoIIPaId Ul SeIRpIPURD J010ipald B|gE|IBAR JO JBqUUNU By

7 91BPIPUED MBY

€

T 9jepipued Man

C

(171494 ‘g T1AIW) @ 20iq Jusoelpy

T

(1134 'V T1AWS) V pojq Jusselpy

0

T uopdadIp uopdipasd Ul epipued 10391peld 10199A UOIION

T Uo|IzaHp uoidipald 10y
Xapuj J0101ps.d J0109A UOII0K

0 < (se1epipued 10321pald JOJD0A UOROWL JO Jaguinu ay)

- SelepipuRd 10101pald B|gejIRAR JO J3quUnu ay3) Ji ssiepipued

10101paud 10128A UOROLW JO I2qUNU 843 0} T pPpe pue 21epipues mau ppy-
S)epipued Juepunpsal pue ajeplpued J001paid ajgejear-uoU 31330

A

(q)

d TTAWS = |00 TTAKW = 9 TTAIW UBUM

(17424 ‘@7 TIAWS) A >ojq Jusdelpy 14

(pe3vipatd-eayul st 0 pojg Juadelpe a0uis) X20(q LolsIpald B|ge|iRBAR-UON £
(T12Y ‘1007 TTAIW) »20Iq pa1RIcE-0D [4

(11494 ‘g T1AWS) g >ojq usdelpy I

(T32Y v TI1AW) v 100]1q Juedelpy 0

T UORD®4Ip uo3dipasd Ul 1epipued 10121paid 10399A UOIIO)

T uoposlp uonopald 1oy
Xapul 101oipaid 10103A UONON

A

Vo1 "Dl

(e)

19/52



# = T UORDaJIp uoodipad Uy Sejepipued Jojdipald d|ge|ieAr Jo 19GuINU Y|

3jeplpued puodag

£

7 91Bpipues maN

T S3EPIPUED MBN

(1454 ‘g7 TTAIW) g »o0]q Jusdelpy

£
[4
T

(T18Y 'V T1AIWS) v 2o0)q Jusdelpy

0

T uopdadip uopIpald Ul 93epipued 1012|padd J0J29A UOION

1 uoi1os4p uondpald o)
Xapi 1o3o1paad 10123A UCHoW

A

0 < (sogepipued Jojoipaad Jojd8A Uo|IOW JO Jaguinu ay)

- Sjepipued J032ipald sigejleAR JO JBQWNU 3Y3) JI SBI1EPIPUED

Jo30ipe.d 10329A UOPOW JO JBquinu Y] 03 T PpPE pue a12pIpued mMau ppy-
}epIpuURD JUEpUNpal pue 8iepipued 101dipalsd 9|gejieAR-UOU D13]2Q-

(q)

A TIAWS = (0D TTAW = g TTAW Usym

{1739Y ‘a” T1AIWS) @ r0lq jueoelpy 4

(papipaid-eniu st D 300jq USde{pe 93U|sS) M20iq UoRDIpaId B|gejieAR-UON £
(T1HY 1007 TTAW) M20|G PSIRI0}-0D 4

{11429 ‘d7 TTAIS) € o0[q Juaselpy 1

(1Y 'V T1AW) ¥ 220 Juede{py 0

T uoc[oa4ip UolIRIipald U] sjepipued 10301padd H0108A UOII0|

T uopoalip uonaipald 1oj
Xapul 10101pald 10133A UORO

A

49T "OId

(e)

20/52



2jepipued puoiag v

T @)epipued MBN £

T 91epIpued Moy Z

(TUoY '8 T71AW) 8 >0iq Juadelpy T
(TU=Y 'V T1AWS) ¥ 320[q Juade{py 0

1 uonallp uonoipadd Ul eleplpued 403dipald 10309A LOIONW

T Uol3sadip uoipipaid Joj

Xapui Jo3aipald 10109A UOIIOW

0 < (seiepipued J0dipasd 10138A
UO[I0W JO Jaqunu ay3 - 9Z|S 15|| @1epipued) jI salepipued Jojipald
10138A UOIOUL JO IBGLUNU 3] 0] T PPE pue 212pIpuRd M3aU ppy-

SYEPIPURD PUOIBS il
2lepipued puosag £
zIRPIpUED puUoDag 4

(THeY ‘g T1AW) 8 500iq 1uselpy 1
(11498 'V TIAWS) V 3D0|q usde(py 0

T co_”_.um._% uopdipald Ul oepipued Joipald 10109A UOROW

T uolppaip uonipald 104
Xapuy J010ipadd 10308A UOIIOK

151} 01 @1RpIpPULRY JUEpUNPRL
pue 9jepipued 1012{paJd 3|ge|iEAR-UOU URL] J2Y]0 2]BpIpued ppy-

d TIAWS = [0 TTAW = & TIAW

JIEPIPURD PUOIBS

23epIpUED pUBIag

23epIpueEd puoIasg

ajepipued puodesg

— N M

' 9}EPIPURD PUCDBS

0

T UoPaJIp uoidlpadd Ul alepipued J0301pald J0108A UOIIO

1 uondaldip uo13oipaad Joj

X9pu| 10301padd 10109A UOCK

J9T 'Ol

(2)

(q)

Ustm

()

21/52



FIG. 17A

5102

N=0..4 1} a

\ . ' S111

Determine whether prediction block candidate [N} is available predictor
candidate, and update the number of available predictor candidates

v S1i2

Obtain motion vector predictor candidate in prediction
direction X from prediction block candidate [N]

Y

N /

V S113

Delete non-available predictor candidate and redundant
candidate from motion vector predictor candidates

V) S114

Add new candidate

Y ' S115

Set motion vector predictor candidate list size to
the number of available predictor candidates
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FIG. 17B

Y 5151

Determine whether motion vector predictor candidate [N] is available
predictor candidate

1'% Si12

Obtain motion vector predictor candidate in prediction direction X
from motion vector predictor candidate [N]

v
( ),
v

_S113

Delete non-available predictor candidate and redundant
candidate from motion vector predictor candidates

) S114

Add new candidate A

Y S155

Fili all null elements of motion vector predictor
candidate list with second candidate

End  }
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FIG. 17C

{ Start )

\ ' 5161

Initialize motion vector predictor candidate list

Y
(N1=0..4)

Motion vector
predictor candidate obtained from adjacent

5162

) redundant candldate? ——

‘ block [Nl} = non-available predictor candidate

Yes

S163
Add motion vector predictor candidate to
motion vector predictor candidate list
v
¥ 5164

Add new candidate

24/52




SeepipuUed 10101paid o|ge|IEAR
m Jo Jaquunu ayj 0] T ppy

5218

£30]q Pa3e20{-02 10
21epipued Jojpipoad aigejieae s| [N] e1epipugd
>20[q uoRdipaid
z4t

[

se [N] s1epipues »o0|q uoidipa.d 195

ajepipuel 1001padd ajgejieae

£2157

A

OZ

o

]
!
i
o

23EpIpUED 10301pald Bige|IBAR-UOU
se [N] a1epipued 3dojq uonoipald 125

2Z1S

um\, papoD 10U 10 Nmu s
=10 \Cmuanog apisIno paleso| ‘paloipald- mbc_
st [N] @1epipued 3d0|q
uondIpaId
TZTS _

8T "OId

25/52



FIG. 19A

N

(The number
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FIG. 19B

{  Start ) S114

N

(Motion vector
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FIG. 22

Y 5301

v 5302

Calculate the number of available predictor candidates in prediction
direction X, and set motion vector predictor candidate list size thereto

Y S303

Variable-length decode motion vector predictor index using motion
vector predictor candidate list size for prediction direction X

% ~_S304

Determine motion vector predictor candidate in prediction direction X I

v ~_S305

vector predictor candidate indicated by motion vector predictor index

Calculate motion vector by adding motion vector difference to motion
for prediction direction X, and generate predicted image
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{ Start j “Sp%‘%

L4 5321

Obtain motion vector predictor candidate in prediction direction X
from prediction block candidate [N]

Y

( )

v $322

Delete non-available predictor candidate and redundant candidate
from motion vector predictor candidates

| S323
Add new candidate I

Y

End
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FIG. 25

prediction_unit(x0, y0, log2PUWidth, log2PUHeight, Partidx, Descriptor
InferredMergeFlag){
if(skip_flag[x01[y0}{
} else if{PredMode == MODE_INTRA}

Prediction

direction flag } else {/* MODE_INTER */

ot t\ if(1InferredMergeFlag)
prcéé?gt(;lfc PR merge_flag[x0][y0] u(h) | ae(v)
Fndidate fist \\ if(merge_flag[x031[y0] && NumMergeCand > 1){
size = the : -
number of AN belsel
available if(slice_type == B)
predictor inter_pred_flag[x01[y0] ue(v) | ae(v)
candidates if(inter_pred_flag[x01[y0] == Pred_LC){

MOtft_)ﬂ \{ector if(NumMVYPCand(LcTolx) > 1)
predictor mvp_idx_lc{x0][y0] ue(v) | ae(v)
index T

grcétéj?;;recmr else {/* Pred_LO or Pred_BI */

candidate list ;j(‘num__ref_‘ldxwlo_acttvewmmus1 > 0)
size = the -

number of—— F(NumMVPCand(L0) > 1)
available mvp._idx_l0[x0][v0] ve{v) | ae(v)
predictor ¥
candidates if(inter_pred_flag[x0][y0] == Pred_BI){

Motion vector

predictor if{NumMVPCand(L1) > 1)

index mvp_idx_11[x01[y0} ue(v) | ae(v)
Mofonvedgj ///, !

i

predictor 3 // }
candidate list /
size = the Motion vector
number of  predictor
available index
predictor
candidates
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FIG. 26

prediction_unit(x0, y0, log2PUWidth, log2PUHeight, Partldx, Descriptor
InferredMergeFlag){
if(skip_flag[x01{yoD{
¥ alse if(PredMode == MODE_INTRA){
} eise {/* MODE_INTER */
o if({InferredMergeFiag)
Prediction —_merge_flag[x0]Ly0] o) | 2e(v)
flag if(merge_flag{x0][y0] && NumMergeCand > 1){
~J -
N } else {
if(slice_type == B)
inter_pred_flag[x01[y0] uve(v) | ae(v)
if(inter_pred_flag{x0}[y0] == Pred_1C}{
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myvp_idx_10{x0}[y0] ue(vy | ae(v)
Motion i
vector if(inter_pred_flag{x0][v0] == Pred_BRI){
predictor "
index mvp_idx_]1{x03[y0] ue(v) | ae(v)
3
Motion ¥
vector by
predictor; 1
index
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(Motion vector
predictor candidate list size - the
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FIG. 32

Optical disk Recording blocks
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FIG. 33A
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FIG. 34

Video stream (PID=0x1011, Primary video)

Audio stream (PID=0x1100)

Audio stream (PID=0x1101)

Presentation graphics stream (PID=0x1200)

Presentation graphics stream (PID=0x1201)

Interactive graphics stream (PID=0x1400)

Video stream (PID=0x1B00, Secondary video)

Video stream (PID=0x1B01, Secondary video)
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FIG. 37
Stream of TS packets

TS header~ TS payload
(4 Bytes) (184 Bytes)

Stream of
source packets
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FIG. 38
Data structure of PMT
PMT header
Descriptor #1
Stream type

Descriptor #N PID
Stream information #1 Stream descriptor #1
Stream information #N Stream descriptor #N




FIG. 39
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FIG. 43

/ex801

Decoding processing
unit in present ey
invention
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'
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FIG. 45
Corresponding Driving
standard frequency
MPEG-4 AVC 500 MHz
MPEG-2 350 MHz
FIG. 46A
ex901 ex902
/ _
. . Decoding processing unit
fﬁﬁ‘fg&?ﬁ{gﬁ?mg shared between present
resent invention invention and conventional
P ‘standard
ex900
FIG. 46B
Decoding processing unit ax1003
shared between present |~ 1
invention and conventional
standard
ex1001 ex1002
/

Decoding processing
unit dedicated to
present invention

Decoding processing unit
dedicated to conventional
standard
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