[DESCRIPTION] [Title of Invention] VIDEO ENCODING METHOD, VIDEO ENCODING
APPARATUS, VIDEO DECODING METHOD, VIDEO DECODING APPARATUS, AND VIDEO 5
ENCODING/DECODING APPARATUS [Technical Field] [0001] The present invention relates to
moving pickuFESEadinyTmMeiddds, 10 moving picture decoding methods, and the like. [Background Art]

[0002] In i iC i rocessing, in general, the amount of 15 information is reduced by
utilizing rmﬂgr@y%ﬁﬁéﬁggﬂz direction and the temporal direction which moving pictures have.

Here, in géhral) trahtépia 16! & fidduien ©CdoMAIMEOUSNIGS B iEEh dPIRNRAT He8LndABE0N the

spatial dirggiion ditheriE I BEEIOR tersinler. Ieiawee g p migRpiediiopg coding
processing is 20 used as a method utilizing redundancy in the temporal direction. [n intér preédiction
codiffy pro®ecEMY! W& ficENS O B BT picture that appears before or after a current
picture to be coded in the display time order is used as a reference picture. A motion vector is derived
by performing motion detection on the current picture relative 25 to the reference picture. Then,
redundankygg it €gthfoedtdirection is eliminated by calculating a difference between image data of
the curre toqj(glirja and predicted image data obtained by performing motion compensation based on
the derived motion vector (for example, see Non Patent Literature (NPL) 1). Here, in motion detection,
a 30 difference vhitR BERFsIH d RYABAIDIOER At suitent pictom Ride! codeacing abridkdn 5,

refqrg.ncerﬁi&qﬁrﬁdsFgﬁ;_lnglaéegg@% Oﬁl@m%% EefeyRRCePiCyg with which the smallest difference

value is obtained’is determined as a reference block. Then, a'motion vector is detected using the
current block and the reference block. - [Citation List] [Non Patent Literature]

{Background Art]
[0002]
In moving picture coding processing, in general, the amount of
15 information is reduced by utilizing redundancy in the spatial direction
and the temporal direction which moving pictures have. Here, in
general, transform to a frequency domain is used as a method utilizing
redundancy in the spatial direction. Further, inter-picture prediction
(hereinafter, referred to as “inter prediction”) coding processing is
20 used as a method utilizing redundancy in the temporal direction. In
inter prediction coding processing, when a picture is coded, a coded
picture that appears before or after-a current picture to be coded in the
display time order is used as a reference picture. A motion vector is
derived by performing motion detection on the current picture relative
25 to the reference picture. Then, redundancy in the temporal direction
is eliminated by calculating a difference between image data of the
current picture and predicted image data obtained by performing
motion compensation based on the derived motion vector (for example,
see Non Patent Literature (NPL) 1). Here, in motion detection, a
30 difference value between a current block in a current picture to be
coded and a block in a reference picture is calculated, and a block in
the reference picture with which the smallest difference value is
obtained is determined as a reference block. Then, a motion vector is
detected using the current block and the reference block.
35
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[0003] [NPL 1] ITU-T Recommendation H.264, "Advanced video coding for 5generic audiovisual
services", March, 2010 [NPL 2] JCT-VC, "WD3: Working Draft 3 of High-Efficiency Video Coding",
JCTVC-E603, March 2011 [Summary of Invention] 10[Technical Problem] [0004] However, there
is a demdfdifartine abiglid conventional technique to achieve an improvement in error resistance in
coding a%ﬂf—‘ﬁqﬁért% AMmoying i&pgrﬁ using inter prediction. 15[0005] In view of this, an object of
the present invention Is to provide a moving picture coding method and a moving picture decoding
method M@cﬂﬂaﬂ)roves error resistance in coding and decoding a moving picture using inter

predictiory g Seiianor reblesth RG] 4 mopving Riskure Redjas M GUASGOYRg R Ay pspect of

the present invention is a moving picture coging method for calculating’a 25 motion vector predictor to
be uSed VERMEIIAiTHE HHiSH VeSO OIS et Hibok 28hbCoding the current block to generate a

bitstream{npL 2] JCT-VC, "WD3: Working Draft 3 of High-Efficiency Video
Coding”, JCTVC-E603, March 2011

[Summary of Invention]
10 [Technical Problem]
[0004]

However, there is a demand for the above conventional
technique to achieve an improvement in error resistance in coding
and decoding a moving picture using inter prediction.

15 [0005] |

In view of this, an object of the present invention is to provide
a moving picture coding method and a moving picture decoding
method which improves error resistance in coding and decoding a
moving picture using inter prediction.

20
[Solution to Problem]
[0006]
A moving picture coding method according to an aspect of the
present invention is a moving picture coding method for calculating a
25 motion vector predictor to be used when coding a motion vector of a
current block, and coding the current block to generate a bitstream,
the method including: obtaining motion vector predictor candidates a
fixed number of which is two or more and each of which is a candidate
for the motion vector predictor; selecting the motion vector predictor
30 to be used for coding the motion vector of the current block, from
among the motion vector predictor candidates the fixed number of
which is two or more; and coding an index for identifying the selected
motion vector predictor according to the fixed number of two or more,
and adding the coded index to the bitstream, wherein the motion

35 vector predictor candidates the fixed number of which is two or more
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the method including: obtaining motion vector predictor candidates a fixed number of which is two or
more and each of which is a candidate for the motion vector predictor; selecting the motion vector
predictor 30 to be used for coding the motion vector of the current block, from among the motion
vector prédidtod andidatys e fxecaiumdat of varsHis e oilgmare T &ateEedmd dnbiese for
identifying the selected motion vector predictor according to the fixed number of two or more, and
adding the coded index to the bitstream, wherein the motion 35 vector predictor candidates the fixed
number of which is two or more include one or more candidates each having a predetermined fixed

value. [A K%T\F%Qﬂ%qse% tﬁ@%@@@ppﬁw{;@@g@n According to an aspect of the present

invention, it is possible to improve error resistance |n coding and decoding a moving picture using inter
preo&ctlorw]_fﬁpgr]ef Description of Drawings] [0008] [FIG. 1A] FIG. 1A is a diagram for describing an

example of a referepee BIFYIedish fP3 BeRiEHiethe present invention, it is possible

to improve error resistance in coding and decoding a moving picture
using inter prediction.

10 [Brief Description of Drawings]
[6008]
[FIG. 1A} FIG. 1A is a diagram for describing an example of a
reference picture list for a B-picture.
[FIG. 1B] FIG. 1B shows an exampie of a reference picture list for a
15  prediction direction O for a B-picture.
[FIG. 1C] FIG. 1C shows an example of a reference picture list for a
prediction direction 1 for a B-picture.
[FIG., 2] FIG. 2 is a diagram for describing motion vectors in a
temporal motion vector prediction mode.
20 [FIG. 31 FIG. 3 shows examples of motion vectors of adjacent blocks
used in a motion vector predictor designating mode.
[FIG. 4] FIG. 4 is a diagram for describing an example of a motion
vector predictor candidate list for the prediction direction 0.
[FIG. 5] FIG. 5 is a diagram for describing an example of a motion
25 vector predictor candidate list for the prediction direction 1.
[FIG. 6] FIG. 6 shows examples of assignment of bit strings to motion
vector predictor indices.
[FIG. 7] FIG. 7 is a flowchart showing an example of coding
processing performed when the motion vector predictor designating
30 mode is used.
[FIG. 8A] FIG. 8A shows an example of calculation of a motion vector
predictor.
[FIG. 8B] FIG. 8B shows an example of calculation of a motion vector
predictor.

35 [FIG. 9] FIG. 9 is a block diagram showing an example of a
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[FIG. 1B] FIG. 1B shows an example of a reference picture list for a 15prediction direction O for a
B-picture. [FIG. 1C] FIG. 1C shows an example of a reference picture list for a prediction direction 1 for

a B-picture. [FIG. 2] FIG. 2 is a diagram for describing motion vectors in a temporal motion vector
predictiorF RTob8. B A, of FIGMOMHAGs BIGHBRCHHdH0R PEAGARL BEadyAEM KIBck&Sused in a

motion vaelgypredister GesigRANRY thede ftlend ElGof st dirgigmdesescribing angyample of a
motion vector predictor candidate list for the prediction direction 0. [FIG. 5] FIG. 5 is a diagram for

describingFfexdfipid bFa ihétida BvEeWSHradfcR AT hid B the [FedtidR eRdtien 1. [FIG.
6] FIG. 6 ghawe exagnirs-ph pasaNMaNt Af I HNGS dh Mationyeptas dreeintal dadisast i tidG. 7] FIG.

7 is a flowchart showmgg an example of coding processing performed when the motion vector predictor
designatifiy Sab9€dsed. [FIG. 8A] FIG. 8A shows an example of calculation of a motion vector

predictor.[[FIG. 8B} FIG18B shawssanexsimple ofiealedlation oh & mefioaryeetos piedictasf 33[FIG. 9]
FIG. 9 is a block diagram showing an exam&l}e of a,-3- configuration of a mo

C [ ] ! ing picture coding
apparatu§ ARIEREEIEE B RloFing BT BEMY tredRERIH VE®P BRIALISS ¥ i&?ﬂ%ﬁ%é&é [FIG. 10]
FIG. 10 imafiowphgrbshayviag-ae expoyiledt Hecatingapiogessing pesfaratest weendheymatpn vector

predictor %egegélétlng 5mode is used.
10 [FIG. 12] FIG. 12 shows syntax used when a motion vector predictor
index is added to a bitstream.
[FIG. 13] FIG. 13 is a block diagram showing a configuration of a
moving picture coding apparatus according to Embodiment 1.
[FIG. 14] FIG. 14 is a flowchart showing processing operation of the
15 moving picture coding apparatus according to Embodiment 1.
[FIG. 15A] FIG, 15A shows an example of a motion \)ector predictor
candidate list for the prediction direction 0 in Embodiment 1.
[FIG. 15B] FIG. 15B shows an example of a motion vector predictor
candidate list for the prediction direction 0 in a modification of
20 embodiments.
[FIG. 15C] FIG. 15C shows an example of a motion vector predictor
candidate list for the prediction direction 0 in the modification of the -
embodiments.
[FIG. 16A] FIG. 16A shows an example of a motion vector predictor
25 candidate list for the prediction direction 1 in Embodiment 1.
[FIG. 16B} FIG. 16B shows an example of a motion vector predictor
candidate list for the prediction direction 1 in the modification of the
embodiments.
[FIG. 16C] FIG, 16C shows an example of a motion vector predictor
30 candidate list for the prediction direction 1 in the modification of the
embodiments.
[FIG. 17A] FIG. 17A is a flowchart showing processing for calculating
a motion vector predictor candidate and a motion vector predictor
candidate list size in Embodiment 1.

35 [FIG. 17B] FIG. 17Bis a flowchart showing processing for calculating
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[FIG. 11] FIG. 11 is a block diagram showing an example of a configuration of a moving picture
decoding apparatus which decodes a moving picture coded using the motion vector predictor
designating mode. 10[FIG. 12] FIG. 12 shows syntax used when a motion vector predictor index is
added to & bilRQEKR. [FRStE3] MEEdFkN4 bR idghkem Bhowihg asesigiuratibhof afmbliag picture
coding appasae Reeieing to Embodiment 1. [FIG. 14] FIG. 14 is a flowchart showing processing
operation of the 15moving picture coding apparatus according to Embodiment 1. [FIG. 15A] FIG. 15A
shows anl&mple’ 6flafiH tioh%dfi)rap&.@%ﬁﬂf@:&%éf@l@t’é‘ﬁb@f@fﬂ@ﬁ‘é@&iﬁﬁFdﬁé&ﬁtjhs?@iifhg

EmbodimgntkJfisn 108LEHz- Thehewsranaxinpia ef amation vactl ipredigion candiggte list for

the prediction direction 0 in a modification of 20 embodiments. [FIG. 15C] FIG. 15C shows an example
of a MotidhVEQEH Bt8AiESor candidate list for the prediction direction 0 in the modification of the

embodimepts; [FI@ 1167 FIts 164 shewaas exampig Hfg mabien sesier REedinierATRNeifiate list for

the prediction direction 1 in Embodiment 1. [FIG. 163] FIG. 163 shows an example of a'motion vector

predictor BAHHIB&E Rt 3yaie BiedriRdi dheEtshnditdesdaircsabe 6 the Bhbodiments.  [FIG.
16C] FIG] F6€ shayysjapexampia gkagnabancester sredidtagpeardidate iskiy thepregigion

direction 1 in the modification of the embodiments. [FIG. 17A] FIG. 17A is a flowchart showing

processing®f CHAHAHAG% IRoBERRREER Bbidtor candidate and a motion vector predictor candidate
list sgre I EptbodimeNtRIG. 19B is a flowchart showing processing for adding a

new candidate in the modification of the embodiments.
[FIG. 20] FIG. 20 is a flowchart showing processing regarding
selection of a motion vector predictor candidate in Embodiment 1.
[FIG. 21} FIG. 21 is a block diagram showing a configuration of a
15 moving picture decoding apparatus according to Embodiment 2,
[FIG 22] FIG. 22 is a flowchart showing processing operation of the
moving picture decoding apparatus according to Embodiment 2.
[FIG. 23] FIG. 23 is a flowchart showing processing for calculating
the number of available predictor candidates in Embodiment 2.
20 [FIG. 24] FIG. 24 is a flowchart showing processing for calculating a
motion vector predictor candidate in Embodiment 2.
[FIG. 25] FIG. 25 shows an example of syntax used when a motion
vector predictor index is added to a bitstream.
[FIG. 26] FIG. 26 shows an example of syntax used when a motion
25 vector predictor candidate list size is fixed to the maximum value of
the number of motion vector predictor candidates.
[FIG. 27} FIG. 27 is a flowchart showing processing for adding a
second candidate in the modification of the embodiments.
[FIG. 28] FIG. 28 shows an overall configuration of a content
30 providing system for implementing -content distribution services.
[FIG. 29} FIG. 29 shows an overall configuration of a digital
broadcasting system.
[FIG. 30] FIG. 30 shows a block diagram illustrating an example of a
configuration of a television. '

35 [FIG. 31] FIG. 31 shows a block diagram illustrating an example of a
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35[FIG. 176] FIG. 176 is a flowchart showing processing for calculating -4- a motion vector predictor
candidate in the modification of the embodiments. [FIG. 17C] FIG. 17C is a flowchart showing
processing for calculating a motion vector predictor candidate in the modification of the 5
embodimentsf{§LG 218} FIQ@ 184 a fidecimad Sbowing prochssing foraumdatimggthe niimberaof

Procesr o S e CLRE W Enpsimend b e F M ol R

showing @rocesdiitplotiigkling a new candidate in the modification of the embodiments. [FIG. 20] FIG.

20 is a flo rt ing prosessing reqardi ti f n or predictor candidate in
Embodiment 1. [éPGG'.VET%FI . ﬁé@%lga%g%ﬁﬁ%sh%ﬁv%ng%rﬁﬁﬁ|gr\é?§é([)ﬁn%$% fg (r:'r%or\?ljﬁré icture
decdiling Ep@rains Heabringnorisadirdésk 2. [FIG. 22] FIG. 22 is a flowchart showing processing

operationﬁltae @g\ﬂ?cgﬁigyrgggcgg g, gpé)ﬁr%ggg i%cg%)cfgq;gato WB?Q%B%‘JFIG' 23] FIG. 23 is a

flowchart 'showing processingtor calculating the numb available predictor candidates in
Embodimeht @. 28[HI3. PA(FI1G.32 isadlohieieit shagianpredessifigdorcalexatng eenmtian vector

predictor Eg%ﬁé@%@[}g@i@ﬁ? %l Cj[%%ﬁgs]c[‘%lgmﬁ shows an example of syntax used when a

motion vecto ctor index Is add [FIG. 26] FIG. 26 shows an example of syntax
used wheld otishl 2Blectdrdridliicioicdatidasé NigCbiresiOfixatitl théemeadinahaalue of

10 [FIG. 35] FIG. 35 schematically shows how each stream is
multiplexed in multiplexed data.
[FIG. 36] FIG. 36 shows how a video stream is stored in a stream of
PES packets in more detail. '
[FIG. 37] FIG. 37 shows a structure of TS packets and source packets
15 in the multiplexed data.
[FIG. 38] FIG. 38 shows a data structure of a PMT.
[FIG. 39] FIG. 39 shows an internal structure of multiplexed data
information.
[FIG. 40] FIG. 40 shows an internal structure of stream attribute
20 information. |
[FIG. 41] FIG. 41 shows steps for identifying video data.
[FIG. 42] FIG. 42 shows an example of a configuration of an
integrated circuit for implementing the moving picture coding
method and the moving picthre decoding method according to each
25 of embodiments.
[FIG. 43] FIG. 43 shows a configuration for switching between
driving frequencies.
[FIG. 44] FIG. 44 shows steps for identifying video data and
switching between driving frequencies.
30 [FIG. 45] FIG. 45 shows an example of a look-up table in which video
data standards are associated with driving frequencies.
[FIG. 46A] FIG. 46A is a diagram showing an example of a
configuration for sharing a module of a signal processing unit.
[FIG. 46B} FIG. 46B is a diagram showing another example of a

35 configuration for sharing a module of the signal processing unit.
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the number of motion vector predictor candidates. [FIG. 27] FIG. 27 is a flowchart showing processing
for adding a second candidate in the modification of the embodiments. [FIG. 28] FIG. 28 shows an
overall configuration of a content 30providing system for implementing content distribution services.
[FIG. 29] FIG. 29 shows an overall configuration of a digital broadcasting system. [FIG. 30] FIG. 30

shows a ' Jlystrafi . of a configuration of a television. 35[FIG. 31] FIG. 31
Eg{%g@ﬁ’m MG E‘H‘?ES‘H;%@%

shows a am illustrating an exa of a -5- configuration of an information
reproducib§edEdiding unit that reads and writes information from and on a recording medium that is

ical gli 3 : f ' ' f ing-5medium that
s an optiCT o R g B A S M BT TG 558 i o
bloclediagram shdWingén Bxariple @&b@ﬁﬁg@@ﬂbﬂ@f%ﬁ_&f&&lm@ piedRerfRIGIG43EIG Abiflustrates a
structure of meliplexecia PRG35 EIRa 3P SFIETalkabeSRoNS PRN GRRILSTRaR S nultiplexed

in multiplexed data.
I-picture, P-picture, and B-picture are used to compress the amount

of information.
[0010]

10 An I-picture is not coded by inter prediction coding processing.
Specifically, an I-picture is coded by intra-picture prediction
(hereinafter, referred to as intra prediction) coding processing. A
P-picture is coded by inter prediction coding by referring to one
already coded picture that appears before or after a current picture

15 to be coded in the display time order. A B-picture is coded by inter
prediction coding by referring to two already coded pictures that
appear before or after the current picture in the display time order.
[0011]

In inter prediction coding, a reference picture list for

20 identifying a reference picture is generated. A reference listis a list
in which reference picture indices are assigned to coded reference
pictures to be referred to in inter prediction. For example, since
B-pictures can be coded by referring to two pictures, two reference
lists (LO, L1) are generated,

25 [0012]

FIG. 1A is a dlagram for describing an example of a reference
picture list for a B-picture. FIG. 1B shows an example of a reference
picture fist 0 (LO) for the prediction direction 0 in bidirectional
prediction. Here, in the reference picture list 0, value 0 of the

30 reference picture index 0 is assigned to reference picture 0 at display
order 2. Further, value 1 of the reference picture index 0 is assigned
to reference picture 1 at display order 1. Further, value 2 of the
reference picture index 0 is assigned to reference picture 2 at display
order 0. Specifically, reference picture indices having smaller

35 values are assigned to reference pictures in order of temporal
-7 - '



[FIG. 36] FIG. 36 shows how a video stream is stored in a stream of PES packets in more detail.

[FIG. 37] FIG. 37 shows a structure of TS packets and source packets 15in the multiplexed data. [FIG.
38] FIG. 38 shows a data structure of a PMT. [FIG. 39] FIG. 39 shows an internal structure of
multiplex8d @atEérkeafof U e PIGR MHjUis taoke svad edinfed B BtAMGIE6f stream attribute
20inform?tim11 gﬁlG. 41] FIG. 41 shows steps for identifying video data. [FIG. 42] FIG. 42 shows an
example of a confiézuration of an integrated circuit for implementing the moving picture coding method

and the moving pidttre HecOBRY MeMRPEER I G to-BEch St FEBRB RIRTEHE. MG 148t FIG. 43
shows a egpfigiggiipadarswitching ebyeen Ariving-Eequensep EdRdhT I Gt ehews steps for

identifying video data and switching between driving frequencies. 30[FIG. 45] FIG. 45 shows an

d
example OFEEIORGH RISIEHRSVHiEh VideG Hath SidtadRie SRS BESHGS I With BriliiEredudhcies.
[FIG. 46/d (G i6A tpardingramcshoning an examels gl acofiperation fon shadpgwamasule of a

signal processing unit. [FIG. 46B] FIG. 46B is a diagram showing angther example of a

35configtatiOF IEFERERRG G RIGAHIESOMIFE SighdP RSl digfluif reference picture 0 at

display order 2. Further, value 2 of the reference picture index 2 is
assigned to reference picture 2 at display order 0.
10 [0014]

In this manner, it is possible to assign reference picture indices
having different values for the prediction directions to a reference
picture {reference pictures 0 and 1 in FIG. 1A), and reference picture
indices having the same value for the prediction directions to a

15 reference picture (reference picture 2 in FIG. 1A).
[0015]

Further, in the moving picture coding scheme referred to as
H.264 (NPL 1}, a motion vector detection mode is used as an inter
prediction coding mode for blocks to be coded in a B-picture. In the

20  motion vector detection mode, a difference value between predicted
image data and image data of a current block to be coded, and a
motion vector used for generating the predicted image data are
coded. Further, in the motion vector detection mode, it is possible
to select bidirectional prediction or unidirectional prediction, as the

25 prediction direction. In bidirectional prediction, a predicted image
is generated by referring to two already coded pictures which appear
before or after a current picture to be coded. In unidirectional
prediction, a predicted image is generated by referring to one
already coded picture which appears before or after a current picture

30 to be coded.

[0016]

Further, in the moving picture coding scheme referred to as
H.264, a coding mode referred to as a temporal motion vector
prediction mode can be selected when a motion vector is derived in

35 coding a B-picture. An inter prediction coding method in the
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[Description of Embodiments] [0009] (Underlying Knowledge Forming Basis of the Present Invention)
5 In the moving picture coding scheme referred to as H.264 which has already been standardized,
three picture types, namely, I-picture, P-picture, and B-picture are used to compress the amount of
informatidie TOR2 0P 1 OAR LPIEtYRGE P EBEEEtbY InteIqsedi&tihe 666iHG Broesking 1Spedifically, an
[-picture if@g@gcj by intra-picture prediction (hereinafter, referred to as intra prediction) coding
processing. A P-picture is coded by inter prediction coding by referring to one already coded picture
that appears befdié@r aftei diréit gidlie i todRSCHHaHNA tHE QidpRY HRetoideri A Blipftture is

coded by fpierfyediCHOSSOAINGRY SPTRIF i q e Afsady coderdtpigirtashatiappoas hefque or after

the current picture in the display time order. [0011] In_inter prediction coding, a reference picture list for

20 identiffitg &36REHRFICRIRGK GehBraicdURGeRtelicd AsPi8 &£ R4S Whid REPERELpRtUre

indices argyassignetta-gpdselgierenae pistyes to be referred to in inter prediction. For example,
since B-pictures can be coded by referring to two pictures, two reference lists (LO, L1) are generated,

25[0012] [00E{. 1ais a diagram for describing an example of a reference picture list for a B-picture.

FIG. 1B shows a@i@f@?ﬁ%‘?&f{@ﬁe{%%@? Qiﬁtlﬂé_ediﬁlti&_@@mm @%@W@ﬁ“@?&%@ b
bidirectional prediction. Here, in the reference picture list 0, value 0 of the 30 reference picture index O

is assigndd'®J FifRPeERE JiBlRES dt HisprRy BRIEPSAERANB! Ardfue P biihe RAERMRLIERE index 0 is
assigned fq feferareerpichie b 2t AsRIRY AL dodBe!. YRdva Reop e EgfeErACRIFE R dRdeX O is

assigned to reference picture 2 at display order 0. Specifically, reference picture indices having smaller

35 valuesPArd YER YR [ PErBRALE BIEEFdY FTYFGePdr-teNEBFAP HAORIRRY 6 8L ERCSIGTre to be
coded in displayrorderd(QPAadh block b is coded by referring to picture P1.

[0019]
Two reference blocks for block a are obtained from picture P1

15 which is a forward reference picture and picture P3 which is a

backward reference picture, using motion vectors paraiie.l to motion

vector vb. Then, block a is coded by performing bidirectional

prediction based on the two obtained reference blocks. Specifically,

motion vectors used when block a is coded are motion vector val
20  with respect to picture P1 and motion vector va2 with respect to

picture P3.

[0020]

In addition, a motion vector predictor designating mode is

considered to be used (NPL 2) as a method for coding motion vectors
25 of blocks to be coded in a B-picture or a P-picture. In the motion

vector predictor designating mode, motion vector predictor

candidates are generated based on motion vectors used when coding

blocks adjacent to a current block to be coded. Then, a motion

vector predictor is selected from among the motion vector predictor
30 candidates, and a motion vector of the current block is coded. At

this time, an index of the selected motion vector predictor and the

like are added to a bitstream. Consequently, the same motion

vector predictor as the motion vector predictor used for coding can

be selected also when decoding is performed. A specific example is
35 described with reference to FIG. 3.
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FIG. 1C shows an example of the reference picture list 1 (L1) for the prediction direction 1 in
bidirectional prediction. Here, in the 5 reference picture list 1, value O of the reference picture index 1
is assigned to reference picture 1 at display order 1. Further, value 1 of the reference picture index 1 is
assigned t@Peddrbnce picture 0 at display order 2. Further, value 2 of the reference picture index 2 is

assigned to referenge pictiiegal dspiayAEierdt 10M9H et usdranaes bisPpssibigto assign

reference picture indices ha\_/ian‘i different values for the prediction directions o a reference picture
(referenc&'pitilvéd 8 &% iNFIBE 1AL HAA réRFEAEPPREICIRTIEES IR itk BHRsevaldéfor the

predictiqm@t!;e.c@?r@d%acé?rifsre@ﬁemit?%e&@é%answw%i@eﬁl@-téﬂa-r{gof%ﬁiatef%heh in

the mOV|§%p|cture coding scheme referred to as H.264 ( ), & motion vector detection mode is

NPL 1
usedPas di Rtk fEredidicn Ebamg PBEK P BI6ckO B85k coddt 18 BLIMRRFK. B the20G86dn vector
detection iR, adlifetanca yaledbabvaen prefiatae imgpedatadnd imagedaiagi @ sustent block to

be coded, and a motion vector used for generating the predicted image data are coded. Further, in the

motion veetd? detefGntIAE st RAIBSSHE 10 seltd: Inardadmll praistRperr Gitdiesiokae

prediction; @ Byet2 RIERICtioniisraing . indvdirestiangl Rrgdietipm ia predietpsdiatage bs generated by
referring to two already coded pictures which appear before or after a current picture to be coded. In
unidirectibfaPpretiafior) & Retiary pEgefidheneriERy Rifkfing to one already coded picture
whigch apng;gg@ fore or after a current picture 30 to be coded. [0016] Further, in the moving
picture coding scheme referred to as H.264, a coding mode referred to as a temporal motion vector

prediction mode d&h h&GelettedithenH FRGtorPVeEHor ig dRritd@ G 38vddaihgia B-prRefe BH inter

predictiorggeitag meodin&ra c8ro leMpRtRIHBERlion yestes BladigioRRefssfeaskprihusing FIG. 2.
[0017] FIG. 2 is a diagram for describing motion vectors in the temporal motion vector prediction
mode. SptRitkif; i@ I0shamstor MvLO'In the prediction direction 0 as a motion

vector relative to a reference picture indicated by reference picture

15 index RefLQ for the prediction direction 0, and motion vector MvL1 in

the prediction direction 1 as a motion vector relative to a reference

picture indicated by reference picture index Refl1 for the prediction

direction 1. Here, MvLO is a motion vector for which a reference

- picture identified using the reference picture iist 0 (LO) is referred to.

20  Further, MvL1 is a motion vector for which a reference picture
identified using the reference picture list 1 (L1) is referred to.

(00237

Adjacent block A is a block coded by unidirectional prediction

in the prediction direction 0. Adjacent block A has motion vector

25 MvLO_A in the prediction direction 0 as a motion vector relative to a

reference picture indicated by reference picture index ReflLO_A for

the prediction direction 0. Further, adjacent block B is a block coded

by unidirectional prediction in the prediction direction 1. Adjacent

block B has motion vector MvL1_B in the prediction direction 1 as a

30 motion vector relative to-a reference picture indicated by reference

picture index RefL1_B for the prediction direction 1. Adjacent block

Cis a block coded by intra prediction. Further, adjacent block D is a

block coded by unidirectional prediction in the prediction direction 0.

Adjacent block D has motion vector MvLO_D in the prediction

35 direction 0 as a motion vector reiative to a reference picture
-10 -



5 the case where block a in picture B2 is to be coded in the temporal motion vector prediction mode.
[0018] Here, motion vector vb is utilized which is used when block b (hereinafter, referred to as
"co-located block™) at the same position 10in picture P3 as that of block a is coded, picture P3 being a
referenced pittard hichappeas afiecpidiics 82 Nvden véredildh iDa motioheveptor dszidavhen block
b is coded by reterring to picture P1. [0019] Two reference blocks for block a are obtained from picture
P1 15 which is a forward reference picture and picture P3 which is a backward reference picture, using
motion vé&@rgﬁbhrallel to motion vector vb. Then, block a is coded by performing bidirectional

prediction based gy Uigciva chidioed tefpiepasdingis pepfiealli Bolen.Veciars yeaslyifien block a

is coded are motion vector val 20 with respect to picture P1 and motion vector va2 with respect to

pictite PEC[0R20F0dedh ddtiitiEn alMi)fon &/ edIO [REJERE HisiGiamhg Faddeis kondideredito be
used (NP @k asrh (ieibed 19F ¢oding ipplion wnigiers éarfhlogkiiorbe godediing BRigiHreor a

P-picture. In the motion vector predictor designating mode, motion vectod;:garedictor candidates are

generate§ PLREREN TR TREBE T3eH MRS d@ngNBEks jacamdi® EaR e PRER 1B he coded.
Then, a magien veebPradicles is sgreslgfhiremamendheymgior veaiar predicios 39, sapdifates, and

a motion vector of the current block is coded. At this time, an index of the selected motion vector

predictor YRAYRE ik BRe EIHGRPIRA BRaEEY Eokie UaHIE s sEM mataveeBrpséditor as the
motign vecten prsdintarusesidier copingrtan Beciglestod alza-whenderodingis Perarmed A specific

example is 35 described with reference to FIG. 3. [0021] FIG. 3 shows examples of motion

vectors of A8jR@ IR T8 kSR ¥R LR irPHRAHSEIN e &8st EdiofdBdighatRgmodEOm FIG. 3,
adjacent blogkfpiea podae blosk adizespt tpans! lacated S E’é%lﬁf&ﬂfcﬁwcwﬁé%ﬁ@ﬁk & Bg coded.

Adjacent block B is a coded block adjacent to and located on the current block. Adjacent block C is a

coded bIGHIEGEN RPN BedferR HESPparTight BI AR CBRKk PABRIEERIBER DS a
coded blagloagiareridectn ipcated ahig patiestish efitre-ersren BIPGK-current biock is

15 to be coded, only value “"0” of the motion vector predictor index which
indicates that the rhof:ion vector predictor candidate generated frofn
adjacent block A is used as shown in FIG. 4 is added to a bitstream,.
Accordingly, the amount of information on motion vector MvLO in the
prediction direction 0 of the current block can be reduced.

20 [0025]

Here, FIG. 4 shows an example of a motion vector predictor
candidate list for the prediction direction 0. Further, as shown in
FIG. 4, in the motion vector predictor designating mode, a candidate
with which a motion vector predictor cannot be generated

25 (hereinafter, referred to as “non-available predictor candidate”), and
a candidate whose value is the same as the value of another motion
vector predictor candidate (hereinafter, “redundant candidate”) are
deleted from motion vector predictor candidates. Consequently, the
code amount assigned to motion vector predictor indices is reduced

30 by decreasing the number of motion vector predictor candidates.
Here, generation of a motion vector predictor being impossible
means that an adjacent block is (1) a block coded by intra prediction,
(2) a block outside a boundary of a slice or a picture which includes

a current block to be coded, or (3) a block which is not coded yet, for
35 instance.
- 11 -



10[0022] In FIG. 3, the current block is a block which is coded by bidirectional prediction, and has,
as a result of motion detection or the like, motion vector MvLO in the prediction direction O as a motion
vector relative to a reference picture indicated by reference picture 15 index RefLO for the prediction
direction 0, @Ad fbtion vector MvL1 in the prediction direction 1 as a motion vector relative to a

reference picture indi d rence pigtdre ind 0 rediction.direction 1. Here, MvLO
is a motion vector ?grm%céggarre g)rg%l?cqg pﬁigt%gré %der%tﬁf’}? ééég%@r’gfgéﬁcg}%?{%ﬁeﬁigt E(S] & ) is
referred toP POCHGHISEY, MAAG8 rimdtion vecrder aiichcaretitbnte predieaitedtifiad vsihgeahe
reference pt i ' i Adj 0 i o)
unidirectionﬁﬁd@t%fﬁ %L%FEEZ%%%?\ %ﬁ%@ﬁ%%oéﬁ%j@a%?r% %IOQIEAA éz\fsat? rL%%l% gggéétg K/IVLO_A
in theSpredigtival Birdetio D Gs dmbtibn etskfdlafive ™ & Pderdiied pittve thaicatsEbydisierence
picture index el ik thepipdiction direrien - Furhisr. priasriRlosk B aplogicsadrd by
unidirectional prediction in the prediction direction 1. Adjacent block B has motion'vector Mv1..1_B in
the predicfdRefitéefioR 108 Bl RAtbiPracEs RNt B agkfdehes pittars aticawl bg r@ference
pieture ndgxeRghiuB for thediedistion diestiop kdidianenkblonk bisaibehcarddndad
prediction. Further, agtj)acent block D is a block coded by unidirectional prediction in the prediction

direction G SXHpELRbISGER rREIA6ENT vBERSTHVIOL 02 DXn the! predigiei3st@ire comd Gte motion
vecton relatig; £ 8 878renes pictre -ch0rh INdIRRSHPY ERiRseNSRARISIHSFRdE% RefL %ﬁt%gzg o

prediction direction 0. [0024] In such a case, as a motion vector predictor of a current
coded, forf6R4mpIB 2 MEHHA VRS iSHEdRIBANGEPHiEN S idatien lsktor &fgha cirmntthldEkecan be

most efficignify sedechis salseisd fromameng raetierurectarrisdintescapdidgtes gengraigd from

motion vectors of adjacent blocks A, B, C and D and a motion vector in the temporal motion vector
prediction MbAEtBRAINRd igsify Emabaliycaied BRRE. then3a Métbn iretoMPéiictoragER indicating

the select?ggmmyeﬁ%@@ﬂ@q@% addeckin a RUSEeamT RS P@PRIG § ety YEFIE) MyLO_A in

the prediction direction 0 of adjacent block A is selected as a motion vector predictor when motion
vector MvLBGr the prediction direction 0 of a current block is 15 to be coded, only value "0" of the

motion vector pregietgr indexwhigt indigates gt e mation vastoriprediglor gandidateagngrated
from adjacent block A is used as shown in FIG. 4 is added to a bitstream. Accordingly, the amount of

informatioRdRMBASR VEEIOMINS ik s iFEtRQIH @A b-of #ie EDRAXBIGURI€ak MeWaduced. 20
[0025] in FIG. 5, the number of motion vector predictor candidates in the

prediction direction 1 is eventually reduced to 2 by deleting a
20 non-available predictor candidate and redundant candidates, and the
motion vector predictor candidate list size for the prediction direction
1 is set to 2.
[0028]
As shown in FIG. 6, bit strings are assigned to motion vector
25 predictor indices according to the motion vector predictor candidate
list size, and are variable-length coded. Further, if the motion
vector predictor candidate list size is 1, a motion vector predictor
index is not added to a bitstream, and a decoding apparatus is
caused to estimate that the index is value 0. In this way, in the
30 motion vector predictor designating mode, bit strings assigned to
motion vector predictor indices are changed according to the motion
vector predictor candidate list size, thereby reducing the code
amount.
[0029]
35 FIG. 7 is a flowchart showing an example of coding processing
- 12 -



Here, FIG. 4 shows an example of a motion vector predictor candidate list for the prediction direction

0. Further, as shown in FIG. 4, in the motion vector predictor designating mode, a candidate with

which a motion vector predictor cannot be generated 25 (hereinafter, referred to as "non-available
predictor taridigates &R & edmaidae WHoEEVaNBGEQRPSHAECAS theaaite ot BHbthepfdtion vector
predictor {:grgz_tj@aﬂte (hereinafter, "redundant candidate") are deleted from motion vector predictor
candidates. Consequently, the code amount assigned to motion vector predictor indices is reduced 30

by decreasing thel AuribePof PAABA ve IS RS clor tididRTes! IERE, gehRfHEsH 8Fa Mot@dn vector
predictor peingitreppssibledeers thataradiarantdieck i ohha Blogkeadedy inea gredicton, (2) a

block outside a boundary of a slice or a picture which includes a current block to be coded, or (3) a

blocke whiER 1sHck EotedCkor $5iRERREE To0pBierreth tHE ex@mpleRf $HCUORIjaBEE Block C is

coded by dnfrriperdietion). Acgendingly, aspigdicterrcapdidate ingicatgd hyrvdlug 3" @fi{Bedngtion vector
predictor index is a non-available predictor candidate, and thus is deleted from the motion vector

predictor ESRARRE IS (BGRERH ?ﬁ&iﬁrﬂ&é@ﬁfriﬁ@(ﬂc@&% IneepeeRaibRsdeiBRareHSed from
adjacent pipckcBibas the samrovabie agdheoalusreld deoHo-werdor Riedicios in the predigtion

direction 0 generated from adf'acent block A, and thus a predictor candidate 10 indicated by value "4"

of the moBORYECHR Dradicet RBeX iSdeRteH RERAHE MG Jediseoititidn@iaidaw g As a
resuly, thesnyyREEE R MotiaN e eras tReadlictor kandidates I the dresietiemdicestion (& ipveajually

reduced tg 3, and the motion vector predjctor candidate list size for the prediction direction 0O is set to

3. 15[0027ETLXERE OF $hANE DHE BRI B 6KaGRBEHA FER G et €aAGIRIet S HE Prediction

direction Rdn|tResxamnle showh s FH{G.od Hibedgidrbrer of motion vector predictor candidates in the
predictio %irecti n 1 is eventually reduced to 2 by deleting a 20 non-available predictor candidate and

redundan ates, and the motion vector predictor candidate list size for the prediction direction 1

is set to 2. [0028]sMvLX Asighewn M kIGPE OIRETNS are @gslnNed) jo Protigr eecter Rppredictor
indiclges accorgriﬁggI 0 tf\]@arfnotion vector iredictor candidate list size, and are variable-length coded.

Further, B HBtion WEtHY presiitfor chndidate list size is 1, a motion vector predictor index is not
added to pairstream, and a decoding apparatus is caused to estimate that the index is value 0. In this

brecictor indices MEhrartoeh AREHEG 1 THE AL VAEK Hlodktor Coraiieds (& B5E EHoreby
reducing thietode amains HO02%85FEe reia ecflopichantshamdrgamexampls oiedingpr@cessing
POC(ReflLX_N) indicates when in the order a reference picture
20 indicated by reference picture index RefLX_N is displayed, and
curPOC indicates when in the order a current picture to be coded is
displayed. It should be noted that if a prediction block candidate
does not have motion vector MvLX_N in the prediction direction X,
motion vector predictor sMvLX is calculated in accordance with
25 Expression 2, using motion vector MvL(1i~X)_N in the prediction
direction (1-X) and reference picture index RefL{1—X)_N.

[0033]
sMvLX = MvL(1-X)_N x (POC({RefLX) -
curPOC)/(POC(RefL(1-X)_N) ~ curPQC) (Expression 2)
30 [0034]

FIGS. 8A and 8B show examples of calculating motion vector
predictors using Expressions 1 and 2. It should be noted that as
shown by Expressions 1 and 2, if the values of POC(RefLX) and
POC(RefLX_N) are the same, namely, the same picture is referred to,

35 scaling can be skipped.
- 13 -



- 12 - in the case of using the motion vector predictor designating mode. [0030] In step 51001,
motion vector predictor candidates in a prediction direction X are calculated from adjacent blocks and
a 5 co-located block (hereafter, referred to as "prediction block candidates"). Here, X is one of the
values "01 @8R35, where 0 represents the prediction direction 0 and 1 represents the prediction

direction 1. Motionyegterpredigten candidaie siwulrt i shecneeshietion direstian, ¥ is algylgted in
accordance with the following 10 expression, using motion vector MvLX_N and reference picture index
RefLX_N RIQJiFddiEt ohdiI6tKk 8hRdiddR af lef&encE Biiturd eI TReN K604 clf&#IBISYK to be

coded. [083HdidatesSMVERE PN (RREESH - curPOC)/(POC(RefLX _N) - 15 curPOC)
(Expression 1&&)032] Here, POC(RefLX) indicates when in the order a reference picture indicated

by referen lire index RefLX is displayed, POC(RefLX_N) indicates when in the order a reference
picture 20 indicatgd byJsferenempichiee inderoRellet i isphieniayesy atherd e ngdicajes when in

the order a current picture to be coded is displayed. It should be noted that if a prediction block

candidatd HSEE AR Fhde RdTgraTebfo MR RINVRGHR RIGEIGAGTr&&TA takRic VREBR Bredictor

SMVLX is galetiated i @g@%rgzy?:_e with 25Expression 2, using motion vector MyL(1-X)_N in the
prediction direction g-'X) and reference picture index RefL(1-X)_N. [0033]

sMvLX=MHQBX) Nx(POC(RefLX)  curPOC)/(POC(RefL(1-X)_N) - curPOC) (Expression 2) 30

[0034] FIGS. GAach88 show exampleof 9@@9&“@9‘@@&%%{3%@&@@%% fleypressions
1 and 2. It should be noted that as shown by Expressions 1 and 2, if the values of POC(RefLX) and
POC(RefERINJ @@ (MOERNeY RERRIYNHHE SaiE BN FE@R X of a current block

is determined.
[0038]
In step S1005, the determined motion vector predictor index
15 is variable-length coded using a bit string determined according to
the motion vector predictor candidate list size.
{0039]
FIG. S is a block diagram showing an example of a
configuration of a moving picture coding apparatus 1000 which codes
20 a moving picture using the motion vector predictor designating
mode.
[0040]
As shown in FIG. 9, the moving picture coding apparatus 1000
includes a subtraction unit 1001, an orthogonal transform unit 1002,
25 a quantization unit 1003, an inverse quantization unit 1004, an
inverse orthogonal transform unit 1005, an addition unit 1006, a
block memory 1007, a frame memory 1008, an intra prediction unit
1009, an inter prediction unit 1010, an inter prediction control unit
1011, a picture type determination unit 1012, a switch 1013, a
30 motion vector predictor candidate calculation unit 1014, a colPic
memory 1015, and a variable length coding unit 1016.
[0041]
In FIG. 9, the moticn vector predictor candidate calculation
unit 1014 calculates motion vector predictor candidates. Then, the

35 motion vector predictor candidate calculation unit 1014 transmits the
- 14 -



35scaling can be skipped. [0035] In step 51002, a redundant candidate and a non-available
predictor candidate are deleted from motion vector predictor candidates in the prediction direction X.
5[0036] In step 51003, the motion vector predictor candidate list size is set to the number of

motion vedtbiriedictdh canditatds dfteT tid @leleviRg 6 ceusitt CIOD37¢ A 0 8pes10a4, thmotion
vector pregictoringdenste 55%“%%9!1 ARG § mpHon vagtonin H‘gb%e%ﬁgtﬁ'ﬁ%&gq §<r gurrent

block is determined. [00 In"step 51005, the determined motion vettor predi x 15is
variable-1eri¢bcoass @E‘lﬁgfﬁ%ﬁf @ﬁlﬁ(ﬁ@ét@rrﬁiﬁ@é i&65rdiAg 5 g endiron Sﬁé@owﬂim@cﬂ@r dandidate

list size. [@@3fhg  FYpaiz @eblogh diggamshening-ansxampleigha C@@EEH@"%@@E?CW'”Q
picture coding apparatus 1000 which codes 20 a moving picture using the motion vector predictor
desighatit@ Hett2¥6640) Then, the variable length coding unit 1016
variable-length codes motion vector predictor indices used for coding
by assigning thereto bit strings according to the motion vector
predictor candidate list size
[0042]

10 FIG. 10 is a flowchart showing an example of decoding
processing in the case of using the motion vector predictor
designating mode.-

[0043]
In step 52001, motion vector predictor candidates in the

15 prediction direction X are calculated from adjacent blocks and a
co-located blfoc':k (prediction block candidates). In step $2002, a
redundant candidate and a non-available predictor candidate are
deleted from the motion vector predictor candidates. In step S2003,
the motion vector predictor candidate list size is set to the number of

20 motion vector predictor candidates after the deleting processing. In
step 52004, a motion vector predictor index to be used for decoding
a current block is decoded from a bitstream using the motion vector
predictor candidate list size. In step S2005, a motion vector is
calculated by adding a motion vector difference to a motion vector

25 predictor candidate indicated by the decoded motion vector predictor
index, and a predicted image is generated using the calculated
motion vector, thereby performing decoding processing.

[0044]
FIG. 11 is a block diagram showing an example of a

30 configuration of a moving picture decoding apparatus which decodes
a moving picture coded using the motion vector predictor designating
mode.

[0045]
As shown in FIG. 11, a moving picture decoding apparatus

35 2000 includes a variable length decoding unit 2001, an inverse
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As shown in FIG. 9, the moving picture coding apparatus 1000 includes a subtraction unit 1001, an
orthogonal transform unit 1002, 25 a quantization unit 1003, an inverse quantization unit 1004, an
inverse orthogonal transform unit 1005, an addition unit 1006, a block memory 1007, a frame memory
1008, an fhigdprediéioR w1000 02n iater preiicR iRt Q000 Antirdersirdtion doAdl Bnit 1011, a

picture type, deleiTRipaliom N 4812, 2 WAk H0d3n8,3PMeliPn veatos prediglonrandidaig galculation
unit 1014, a colPic memory 1015, and a variable length coding unit 1016. [0041] In FIG. 9, the motion

vector predictoiEanaiffeEaRuIAN 2004t 301 EREUMIBE iibifh VédloRHleictanciintidates.
Then, thegiamesiap Meckyrregictonsandidae caleulatipn drit JQAdransmisdignldyeprgber of

calculated motion vector predictor candidates to the variable length coding unit 1016. The variable
length coifgdifft A0 E8 RESI ML FAIEH RIS prodictdt tanBdHeiSOsRE WRRIMRTY cdBihg-
parametey ¢@thg number of motion vector predictor 5 candidates. Then, the variable length coding unit
1016 variable-length codes motion vector predictor indices used for coding by assigning thereto bit

strings according B théGnolidn JEGoPpréifatoy 85RaIuREaEI SRy pondjdarrscatrid/atiéWchart
showing grhexannle ffleendingsPracassing Bdhscase af eaiodha Mmefinr ector peediipke

designating mode. [0043] In step 52001, motion vector predictor candidates in the

motion vector precictor candidate calculation unit 2011 transmits the

10 number of calculated motion vector predictor candidates to the
variable length decoding unit 2001. The variable length decoding
unit 2001 sets the motion vector predictor candidate list size which is
a decoding parameter to the number of motion vector predictor
candidates. Then, the variable length decoding unit 2001 decodes a

15 motion vector predictor index included in a bitstream using the
motion vector predictor candidate IiSt'size.
[0047] |

FIG. 12 shows syntax used when a motion vector predictor

index is added to a bitstream. In FIG. 12, inter_pred_flag indicates
20 a prediction direction flag for inter prediction, mvp_idx indicates a

motion vector predictor index, and NumMVPCand indicates the

motion vector predictor candidate list size, NumMVPCand is set to-

the number of motion vector predictor candidates after deleting a

non-available predictor candidate and a redundant candidate from
25 the motion vector predictor candidates.

[0048]

As described above, a moving picture is coded or decoded
using the motion vector predictor designating mode. However, in
the above motion vector predictor designating mode, the motion

30 vector predictor candidate list size to be used when a motion vector
predictor index is coded or decoded is set to the number of motion
vector predictor candidates. This number of motion vector predictor
candidates is obtained after deleting a non-available predictor
candidate or a redundant candidate using reference picture

35 information including information of a co-located biock and the like.
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15 prediction direction X are calculated from adjacent blocks and a co-located block (prediction block
candidates). In step 52002, a redundant candidate and a non-available predictor candidate are deleted
from the motion vector predictor candidates. In step 52003, the motion vector predictor candidate list
size is setltoWhe MuniBéEr GFH@ Mstiobh@&@oirp e dittoe candidatestafe mtbiendeating pravdssing. In

step 5200 &pq ¥esiig ediaion ndrelo hedtspd oy decoripa apurent bipek Isdegaded from a

bitstream using the motion vector predictor candidate list size. In step , @ motion vectat is
calculatedByP adaiiéa Aivtion Veteor BiffePIREE 6 LIR686H VEcDP RS prétictoddEisdigate itlicated by

the decodag fRguoaNeaias padieag Rt aRdA Prefigied HTads amaralnd Lslng s faipulated
t d ock di

motion vector, thereby performing decoding processing. [0044] FIG. 11isab agram showing an

exanple &F I3 Bl inatiGm BEd PR Sictive Dee¥ig Rhphtst S RARAI BECaPRAd MdNng picture
coded using He-BQNA) Yﬁ"é%’ﬂf@fﬂ'\gzb?’@ﬁﬂg%aﬂr&mﬁ% @A ratus nfHSHRNYR RiFll, a

moving picture decoding apparatu 000 includes a variable length decoding unit 2001, an inverse -
15 - quari®z&RfEEHRr 2005 Sk eRVEr RPRTIRIYIAAEKEnsTorm unit 2003, an addition unit 2004, a block
memory 21QQ§>49]‘rame memory 2006, an intra prediction unit 2007, an inter prediction unit 2008, an
inter prediction control unit 2009, a switch 2010, a motion vector 5predictor candidate calculation unit

2011, and a colPEheMERYIRIE. [H0AEPT M ahi R Of18tHE MRIRCR A BEQictR Edh didde
calgylatiop &l 3QFE calceiades Matiep-eeiot predictercanqidates, Ehes. dhe qeqiian yratoy predictor

candidate calculation unit 2011 transmits the 10 number of calculated motion vector predictor

candidateld'® IHe&/ AV HE IR TISE PR Zodia MREVEFASR PGINECBHISH |ritemOo® sets the
motion vegiel pspdicier anslidatediat sizrowhichrs e deenaing parameser 42 sie pUmBeLof metion

vector predictor candidates. Then, the variable length decoding unit 2001 decodes a 15motion vector

predictor PRdLFcludedys a BSFEARE (RhE The FstdRNettsinedices icdadicaBdigate to
be generated from the co-located block cannot be obtained. 1In such

15 a case, a non-available predictor candidate and a redundant
candidate cannot be appropriately deleted from motion vector
predictor candidates at the time of decoding. As a result, the
moving picture decoding apparatus will not be able to appropriately
obtain the motion vector predictor candidate list size, and will not be

20 able to successfully decode a motion vector predictor index.

[0050]

It should be noted that it is possible to fix the motion vector
predictor candidate list size to address the above problem. If the
motion vector predictor candidate list size is fixed, it is not necessary

25 to obtain the motion vector predictor candidate list size.

[0051]

However, if the motion vector predictor candidate list size is
fixed, when the sum total of one or more candidates each derived
from a block spatially adjacent (each of which is a motion vector

30 predictor candidate other than a redundant candidate and a
non-available predictor candidate) and one or more candidates (first
candidates) each derived from a block temporally adjacent
(co-located block) is smaller than the motion vector predictor
candidate list size, the motion vector predictor candidate lists will

35 include a null element. In this case, if an image decoding apparatus
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[0047] FIG. 12 shows syntax used when a motion vector predictor index is added to a bitstream.
In FIG. 12, inter_pred_flag indicates 20 a prediction direction flag for inter prediction, mvp_idx

indicates a motion vector predictor index, and NumMVPCand indicates the motion vector predictor
candidate'&i&diset MMM VRDagda 528 fo dhentitmBEreo BB b0t Breaftor chingidaies after

deleting atﬂ?@ﬁ)’@@@@&? EsshieiaeRndidate andsarauant rapdidate, fom Bhithe motion vector

predictor candidates. [0048] As described above, a moving picture is coded or decoded using the
motion ve[:%%?ddictor designating mode. However, in the above motion vector predictor designating

mode, the motion 30wesiop Praslislas sandistiiedissing 19 bersehWhSAA MPHgM:Yeslop Bradictor

index is coded or decoded is set to the number of motion vector predictor candidates. This number of

motioh veRlort e dRISEEHAidANRTE | SRtailfe ParBOYeREn G HhRtvaRsERDreartbhntidate or a
redundant gaadidate gsiag riefiienceicttie 3pinfanmasiontipcivding dafarmatien ofa gprigcated block

and the like. - 16 - Thus, if, for instance, there is a difference in the number of motion vector predictor

candidateS'G&RBeN BGHOVIR pretGHY EBAIdPARpKraRR GreREifind Bickre 88do il Hparatus,
different hifesténaz arg pssigned t MeloMMea Predinter ingiceiftha MPYistie RicikE spding

apparatus and the moving Ioicture decoding apparatus. As a result, the moving picture decoding

apparatud S AEP & AR #AdESoRd X BIfs MRS pRSpHAER [5028PHOr BXaRHRNE iRREMation of a
refargncegricirecnhishehas ntll bees referansed asiawloceieditieck isdost Supstorprivpeket loss or

the like which has occurred on a transmission channel or the like, a motion vector or a reference

picture indBR B eV EFIaREaHIEKTiItBe Bss i FRlds fHiorm A g motsHPTeateChrsdRfor

candidatertpcbe genesated s ke codesaterhiogly cannet beyebfainedy by sHeh hpadtassra
non-available (g{adictor canc(}i_date and a redundant candidate cannot be appropriately deleted from

motion vectSt Preaidsr ARdineRes BHREPRHEbrUBEDRIN. INE0: P&s RO rARINGGHidilge #Rcoding
apparatus wdleof e ride torgpRPRTchepbtaiadhmBEReN Vertos Preficdyr eaPdieis fistrsize, and

Wi”lrl.f?t chgotﬁkélefggesgcg%%%fgg)?dgfc %%oaé?'oit“ir?gr\ée,cgofg gr%cg%t%gi;n%%é [c(:)gg%]d index to
the bitstream, wherein the motion vector pred.ictor candidates the
fixed number of which is two or more include one or more candidates
each having a predetermined fixed value.

[0053]

20 For example, the motion vector predictor candidates the fixed
number of which is two or more may further include at least one of
one or more first candidates and one or more new candidates, the
one or more first candidates may be candidates each derived based
on a motion vector used for coding an adjacent block spatially or

25 temporally adjacent to the current block, and the one or more new
candidates may be candidates each derived based on a motion vector
used for coding a block different from the adjacent block, or each
having a predetermined fixed vector as a motion vector.

[0054]

30 For example, the obtaining of the motion vector predictor
candidates may include: performing first derivation processing of
deriving the one or more first candidates, and setting, if the one or
more first candidates are derived, each of the derived one or more
first candidates as one of the motion vector predictor candidates the

35 fixed number of which is two or more; performing second derivation
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It should be noted that it is possible to fix the motion vector predictor candidate list size to address the
above problem. If the motion vector predictor candidate list size is fixed, it is not necessary 25to obtain
the motion vector predictor candidate list size. [0051] However, if the motion vector predictor
candidatelist szesigfixedf, wigamvthegsurh ¢otahef arie ondmierervanwdidated iebtedeiivenl frobaa block

e i ncssearhiol WM G M ver o TRiadEler el e O AN fRaup e
candidate and a non-available predictor candidate) and one or more candidates (first candidates) each
derived fromra BRCk 3émpbeallp adjacert (cavatedibiogk) idfsnibilker dram tie notioreveteor predictor

candidateaés,t] a7 the rréglg)n ﬁ'@ﬂ@%‘&ff}d@%ﬁa%idﬂl\%"%ﬁe ill ééinB(IJ.lge %pu%$@eﬁtew this
case, if an image decoding apparatus -'17 - refers to the null element due to the error occurrence or
the _@e, uRe Q@B@@péﬁaﬂ@erﬁwb@ ERESIE MORERNPE GudBIen Joosiimt@swive thikesn image
coding meHIPAIEFBFIIHA-ANASPRRS B OrSHRIeSRHINERIAY S 7 BOVIEPISIULR cora method
for calculating a motion vector predictor to be usedl when ctoding & motion vector of a current block,

and coding4ReRerrentBIscR fogeneratesd i@ tere arethad Maldngnaaieihgheotoe vector
predictor gangidntesriaxedhprimast o5 aidhisier opaererard gach; 1 ohwhichis g rangidate for

the motion vector predictor; selecting the motion vector predictor to be used for coding the motion
vector of RO EGreht bRRR! fRREaffokl ehe Rfdth (eels sreaidiskdarligaeh thauked rigber of

which is typeof dnarenand §oripg @nyjadex forddentitying tbﬁéﬂ%%@?@%%tf&ﬁ% RIBEIGIOF .
according 15 to the fixed number of two or more, and adding the coded index to the bitstream, wherein
the motioR¥/BESH Preaiktve daramdfeimesixel Wit sftwHich sy 8 heremkide $18or more

candidatesraach RV REeAStIMied fixedhwaiue: F0P33] @8&%@@@'&@ APHOREEkPT

predictor candidates the fixed number of which is two or more may further include at least one of one
or more fitS& AR BHI6nE BN AhisHa RSy sasiia By ik §he ob reste Trsieimaiiafbeaday be

candidategAgeh dgrvedhasedian HMAIBR VestonusrddanerdingRn adiasent &lerespatialy or
15 number of two or more.
[0055]

For example, in the second derivation processing, one or more
candidates may be selected in accordance with a predetermined
priority order from among a plurality of different candidates

20  previously prepared, to derive the one or more new candidates.
[0056]

For example, the obtaining of the motion vector predictor -
candidates may include: setting the candidate having the
predetermined fixed value as each of all the motion vector predictor

25 candidates the fixed number of which is two or more, to initialize the
motion vector predictor candidates the fixed number of which is two
or more; performing first derivation processing of deriving the one or
more first candidates, and updating the motion vector predictor
candidates the fixed number of which is two or more if the one or

30 more first candidates are derived, to cause the motion vector
predictor candidates to include the derived one or more first
candidates; and performing second derivation processing of deriving
the one or more new candidates if a total number of the one or more
first candidates is smaller than the fixed number of two or more, and

35 updating the motion vector predictor candidates the fixed number of
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25 temporally adjacent to the current block, and the one or more new candidates may be candidates
each derived based on a motion vector used for coding a block different from the adjacent block, or

each havin%_a E)redetermined fixed vector as a motion vector. [0054] 30For example, the obtaining of
the motioW Udethr predietdr caiffidatbd Rfap melede MR it fahdéflvdtsn processinget deriving

the one ofdnerg fiset candidaietiand settingr if fhe aneor mese firsf sandidates qre dedved each of

the derived one or more first candidates as onge of the motion vector predictor candidates the 35 fixed
number of HHICR G RIS 0P MBHBT BefBMhifgREdAlSferivation - 18 - processing of deriving the one or
more new gaigidates if a total number of the one or more first candidates is smaller than the fixed
number of two or more, and setting, if the one or more new candidates are derived, each of the

derived one or mbfe NERS BAntidated Bs BHE R HISRBRIR Jefis hiedicii cardinsesand Mixed

number of whicit i e, or freres: andreeiineg oha sSumabIR-gtal armkedefene A make: fist
candidates and té@tal number of the one or more new candidates is smaller than the fixed number of

two or mofY, SEISITAB SIANE BRIOSr HiSrEaRIRAIEL UakR RF/iHG Btk WO Breditemaied fixed value

as one ofrthgtntionyeetr pedigtor gardigatas edixettnumber oh Whichisduearmorg{g make a
sum of thatotal number of one or more first candidates, a total number of the one or more candidates

each havifgRE BHEdERG HHBEERe & (Ride, HRE REHRAGUMBRIGI W RRFRIGARE 890596 the fixed

15 nombereaftinio OF sae:-dPQSbh did dteisexarmeied im the BRGoRe SeHVaH O AGSSSINgs @R or more
candidates r%ay be seleéctgfcéi_n accordance with a predetermined priority order from among a plurality
r

of differetAnBRERLIOMBIFULE Frepardt 48 derld the SnEGrtRde et RanaIRdSt fi056]

For examyples dlet iohtaintes of tRg metitrevasier predistes cadigates maoirelude: seling the
candidate havin? the predetermined fixed value as each of all the. motion_vector predictor 25

candidateéS e HREER Hubiber DRGHG K&RPor RIdE S MitaRAAARHTP VR MR BE e

candidates, #tedbredauntmberefyibielie aneiad avere; werferriep distdnsivation Bresessingef deriving
the ,qne or more first candidates, and u datin%théz motion vector predictor candidates the fixed number
of\;v%ri]ch QL8 8F o ﬁtﬁ@@% eing coded and addeda to the bitstream; and

selecting, based on the decoded index, the motion vector predictor to

be used for decoding the current block from among the motion vector

predictor candidates the fixed number of which is two or more,

wherein the motion vector predictor candidates the fixed number of
20 which is two or more include one or more candidates each having a

predetermined fixed value.

[0058]

For example, the motion vector predictor candidates the fixed

number of which is two or more may further include at least one of
25 one or more first candidates and one or more new candidates, the

one or more first candidates may be candidates each derived based

on a motion vector used for coding an adjacent block spatially or

temporally adjacent to the current block, and the one or more new

candidates may be candidates each derived based on a motion vector
30 used for coding a block different from the adjacent block, or each”

having a predetermined fixed vector as a motion vector.

[0059]

For example, the obtaining of the motion vector predictor

candidates may include: performing first derivation processing of

35 deriving the one or more first candidates, and setting, if the one or
- 20 -



30 more first candidates are derived, to cause the motion vector predictor candidates to include the
derived one or more first candidates; and performing second derivation processing of deriving the one
or more new candidates if a total number of the one or more first candidates is smaller than the fixed
number ohueofiiriire; aind i85 Updating thenhation veotbr pledivtodeandieidtesthedfixed owenber of -
19 - whigh |s t re.ft o) candi r ived, t ion vector
predictor(%ggl% }%’%{2@ ft%%"f% uc? egtﬁ_g]eggéif\%ﬁ% rrﬁj %ﬁ%@rfﬁé@vﬁfaﬁ{%gé%sg To%ggﬁ%ng\}%\% %&%is, an
image deGa@ifigietHedrastordiighol artwspest on theepressioinvemtips & moviey picttierdecoding
method foy, ealedlating amation yaetorpredistat to pe-ysed when, decoding 4 motign yeelgr.gf a
current b%%i%i!ncluﬁg in a bitstreant, and decoding the current?bloci%?ﬂ%’%%tggd ﬁ]cﬁjdflﬁ)ér:a%btaining
motidn 10" VéBidE prefitive cundiddtes arfixétr alimbebEwhesh is two o eoidamd daehfofedhich is a
candidate, 9F e ationeyegtop predigias; daepdings Aderrding tehe tied nymbeigfawe, gymore, an
index for identifying the motion vector prédictor candidat ’i‘rom_among the motion vector predictor
candidatés thd i b BurabBr stevhitdds tR 4B o mdreethe &ider Being Codad aNE LRIMEEW the

bitstream,: and RIREING.DLZFRANNINE AR (dexs, s BatierhYectt Aredicter {p beyses for

decoding the current block from among the motion vector predictor candidates the fixed number of
which is tN6BPRBref WHBIER tife Qi VBRI redittb Sedhindatdé thesikat Aliniber 5028l which is

twa gr mefgARElAS PR H10F8 SaRdidates SaaRAHRT-ARY ?&fé‘i‘iﬂ%%.‘é%ﬁ*\éﬂ’%é%’ﬁé] For

example, the motion vector predictor candidates the fixed number of w IS two or more may further
include aPledBOdfe BEPS 6AB SIIAGESiISt cahditRtct Y 6he dil Xesternen bamdriates aterone or

more firsandidales mautbe fandilalee b danvakPased oaid stlor ¥RHORYRAA P ring an

adjacent block spatially or temporally adjacent to the current block, and the one or morg new
candidatéd /a5 16 BaltRdhtEXe4cH déHGe BastiorPa hbforvetien3y assa foPsedihgtablock

different rgmdfiediacant Hipekdon 6ash &a@?%@&%ﬁ%egwwe&rfwﬁ%?%r Arak BRI Mgctor.

[0059] For examgle, the obtaining of the motion vector predictor
15" of the total number of one or more first candidates, a total number of

the one or more candidates each having the predetermined fixed
value, and the total number of one or more new candidates equal to
the fixed number of two or more.

[0060]

20 For example, in the second derivation processing, one or-more-
candidates may be selected in accordance with a predetermined
priority order from among a plurality of different candidates
previously prepared, to derive the one or more new candidates.
[0061]

25 For example, the obtaining of the motion vector predictor
candidates may include: setting the candidate having the
predetermined fixed value as each of all the motion vector predictor
candidates the fixed number of which is two or more, to initialize the
motion vector predictor candidates the fixed number of which is two

30 or more; performing first derivation processing of deriving the one or
more first candidates, and updating the motion vector predictor
candidates the fixed number of which is tWo or more if the one or
more first candidates are derived, to cause the motion vector
predictor candidates to include the derived one or more first

35 candidates; and performing second derivation processing of deriving
- 21 -



candidates may include: performing first derivation processing of 35 deriving the one or more first

candidates, and setting, if the one or - 20 - more first candidates are derived, each of the derived one
or more first candidates as one of the motion vector predictor candidates the fixed number of which is
two or mdreE pendrining Se6€oNE defidatibin pissestind 6t abiming By dvetdrénonenew Bamitidates if a

total 5 nuggr of g QAT & ROLe{KSICARAIIAER s Sralier (N HEP Hxadyimpben gi-iwo ey gnore, and

setting, if the one or more new candidates are derived, each of the derived one or more new

candidatdsR&0HhRe DR MAIERA Vecesitpreditesticandidaas idafirsdhenihse 8f MRIFHIS 1S or more;
and settingif @sim af g Aah 18 MUERELR] ORg MBREe{iEs), capdidnies a8d:3 Lok prpBber of the

one or more new candidates is smaller than the fixed number of two or more, at least one of the one or

more cankftlatéd!eEchtR&ying Bte dREERIM I B tAlUCANEHE BFeRe RebtiBClEES! pRlictor
candidatgsdhg, fred, Aember-abwhich:is tworayinge 4o make a sum 15 of the total number of one or

more first candidates, a total number of the one or more candidates each having the predetermined
fixed valut? 8Rd the total number of one or more new candidates equal to the fixed number of two or

more. [0060] 20Fpy, expsmple AN e SeEANFHASHRLRRRAS LSRG N 8T MATE caRrlidalssnay be

selected in accordance with a predetermined priority order from among a plurality of different

candidate3SHe¢lo Gl prepaet it dBNENHE Brie & MG REMTSHHItRES JUb8 1§ RBRSREXSMple, the
obtamingefithesmelion vaster Preficier candigates smy-iofiugs: settingthesardidateiayng the

predetermined fixed value as each of all the motion vector predictor candidates the fixed number of

which is tAPEIR0MNE £ HitiizE tiié! EHtn R pr‘IGAAINTAdARS tAE Fraath ek ofvhich is
two 30 ordeeierpesormingtiigtdenvationanraghssing gk deAvingdhepneorwrpfisteapgigates, and

updating the motion vector predictor candidates the fixed number of which is two or more if the one or

more firstRAi0E8s G P dii0ER, A6 LaliHe the! HEtRNBIer prebR-BP EaHYITME4as iMEGHR the
derived ope&H Rse Hish3rrRneidates N DeHBERRT $PEPRH AetvAlieN RIRSRSSOEderyving - 21 -

15 of which is a candidate for the motion vector predictor; a selection
unit configured to select the motion vector predictor to be used for
coding the motion vector of the current block, from among the
motion vector predictor candidates the fixed number of which is two
or more; and a coding unit configured to code an index for identifying

20 the selected motion vector predictor according to the fixed number of
two or more, and adding the coded index to the bitstream, wherein
the motion vector predictor candidates the fixed number of which is
two or more include one or more candidates each having a
predetermined fixed value.

25 [0063]

In view of this, an image decoding apparatus according to an
aspect of the present invention is a moving picture decoding
apparatus for calculating a motion vector predictor to be used when
decoding a motion vector of a current block included in a bitstream,

30 and decoding the current block, the apparatus including: a motion
vector predictor candidate obtaining unit configured to obtain motion
vector predictor candidates a fixed number of which is two or more
and each of which is a candidate for the motion vector predictor; a
decoding unit configured to decode, according to the fixed number of

35 two or more, an index for identifying the motion vector predictor
-22 -



the one or more new candidates if a total number of the one or more first candidates is smaller than
the fixed number of two or more, and updating the motion vector predictor candidates the fixed number
of which is two or more if the one or more new candidates are derived, 5 to cause the motion vector

predictor CARAMRAE S IR TH MR8 6RO HPMOoMERER CAHAEARSS 0BT Id 2 YR %idl&T this, an

image cogiRg appaiibe acsprdingdn a8 aspechel e peesenldnMeation s poving pigtys goding
apparatus a%for calcui‘ﬁtin%,a motion vectob)predictor to be used when coding a motion vector of a

current biIBAE 2Ad QodinG tRE'EGFRAMHIoAND GerRsrRs Y Mitstdtin GRB HepHaEL< hehGdRfet a motion
vector presficiericandidaiedibtaidiag uﬂwémfwedwf@w@tammmn&yﬁ@mt@mdt@% gapdisiates a

fixed number of which is two or more anie%c{‘h 5 oé{which is a candidate for the motion vector
le m

predittor! #5eREFGHING cORfgursi 62 M vEIBOAE LR tdBETISEY f¥RESRIng the

motion vesteydit the cueraiti lacksfromearfigrgithe umatien vegtonprreictes capdidatesiisriixed
number of which.is [liWO or mggre; and a codinbg ﬁnit configured to code an index for identifyir%%ZO the
selected MOHIRd B FEREINa¥ &S ERTgR6S écf%d‘?%fr‘rﬂ) Y& bF mbre CaRy BYBRG He coded

index to thehbithireamwwherein dhre moetinndee dorpiadigioreardidalnsdhedixet-numb el of vich is two
or more include one or more_candidates each having a predetermined fixed value. 25[0063] In
view of th%f%q@iﬁ%@@' éd‘l%e ngfﬂﬁs according to an aspect of the present invention is a moving
pictule dga@olégJjapparatus for calculating a motion vector predictor to be used when decoding a
motion vector of 1current bloc%k ncluded in a bitstream,éfio and deco ingq&'rtae current block, the
apparatus including: & Hi8fioR Vedtsr pradicidPegidte BhehimRg uRECSHO R RPG@IH Motion
vector preglictorganglidates arfixed pamben of whieh [sriweseertmors,and ieach pfwvhighds agandidate

for the m?%bon ve_éo%.?pre(g?igltar; a decading unijt configured tqQ decode, according to th fixeﬁ number of
35 two or &g?a Trdex deﬁ‘ﬂfi}hﬁ!@ﬁwe AStIA FectGO5H R tor2 B2 3EHGida m ng the

motion vestaypeedietr dardidates/ iy figeck numbes o wiich istwerertmere, the index being coded
anisddeeﬂql(g%zbitstream; and a selection unit configured to select, based on the decoded index, the
motidn v rpredictor to be used 5 for decoding the current block from among the motion vector

predictor candidalestheuixkd sumtierdt nicthie seogermesrs, whersindbermctiopeveatomeedictor
candidates the fide numbper, of which is two.or more incliae?r%we or more candidates each having a

predeter ined fiRed V&l efjo l['(%gg] a Syfﬁ?/%ﬂ/'o‘?tm? ag%r}:éairr?gga{ﬁ& c%'(fiﬂﬂ' p[ﬁ%\ratus
according:mrap aspeqb b ¢ present inventiosr ctadestihe above-diasgrivesdnavingupitiuss coding

apparat“%awbﬁé'wﬂv eég,e%clrli\t}e%{r)nnq i? i%%reo nggisr%%%%? r‘?%uest'hods, integrated
20  circuits, computer programs or recording media.
[0066]

The following is a specific description of a moving picture
coding apparatus and a moving picture decoding apparatus according
to an aspect of the presentinvention, with reference to the drawings.

25 [0067]

Each of the embodiments described below shows a specific
example of the present invention. The numerical values, shapes,
materials, structural elements, the arrangement and connection of
the structural elements, steps, the processing order of the steps etc.

30 shown in the following exemplary embodiments are mere examples,
and thus are not intended to limit the scope of the present invention.
Among the structural elements in the following exemplary
embodiments, structural elements not recited in any one of the
independent claims which show the broadest concept are described

35 as arbitrary structural elements.
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15[0065] It should be noted that these general and specific aspects may be implemented using a
system, a method, an integrated circuit, a computer program, a computer-readable recording medium
such as a CD-ROM, or any combination of systems, methods, integrated 20 circuits, computer
programs[étd&éarding media. [0066] The following is a specific description of a moving picture

coding ap[p@ﬁq%@rhq@n@q ng picture decoding apparatus according to an aspect of the present
invention, with reference to \tle drawings. 25[0067] Each of the embodiments described below

shows a specific éxafipie!Bhd® predént iA0Ehtich. ThE atmierfcaralabs, shapess miEtenafeg structural
elements fhe FRNGRIMERL AELERINELHER QLN SBUGkahelemats: BeRsy IiedpagsRingorder of

the steps etc. 30 shown ifi the following exemplary embodiments are mere examples, and thus are not
inteneled AR PRERDRH tHE d:ré@%ﬁ ihveFfioAiZ Among the structural elements in the following
exemplar{)@@mﬁdiments, structural elements not recited in any one of the independent claims which
show the broadest concept are described 35as arbitrary structural elements. - 23 - [0068]
[Embodintérity] Config sk piefure ¥y Bpfatatis WRIBOu8ePa MéuWARY picture coding method

according to the m&%%%e%@m%%%%%&%iheggﬁ%@m E#%ﬁe%%%%g[%ﬂ@%ﬁél-

Configuration of moving picture coding apparatus] rst is a description of the Configuration of the

moving ple & DdARPATFafuLESRY GFIA A3, 6. 1BlS a Bidckaiagack diagram

10 showing a configuration of a moving picture coding apparatus 100
according to at Embodiment 1.
[0070]
As shown in FIG. 13, the moving picture coding apparatus 100
includes a subtraction unit 101, an orthogonal transform unit 102, a
15 ~quantization unit 103, an inverse quantization unit 104, an inverse
orthogonal transform unit 105, an addition unit 106, a block memory
107, a frame memory 108, an intra prediction unit 109, an inter
prediction unit 110, an inter prediction control unit 111, a picture
type determination unit 112, a switch 113, a motion vector predictor
20 candidate calculation unit 114, a colPic memory 115, and a variable
length coding unit 116,
[0071]
The subtraction unit 101 generates prediction error data by
subtracting, for each block, predicted image data from input image
25 data included in an input image sequence. The orthogonal
transform unit 102 transforms the generated prediction error data
from an image domain into a frequency domain. The quantization
unit 103 performs quantization processing on the prediction error
data which has been transformed into the frequency domain.
30 [0072]

The Inverse quantization unit 104 performs inverse
guantization processing on the prediction error data on which
guantization processing has been performed by the quantization unit
103. The inverse orthogonal transform unit 105 transforms the

35 prediction error data on which inverse quantization processing has
- 24 -



10 showing a configuration of a moving picture coding apparatus 100 according to at Embodiment 1.
[0070] As shown in FIG. 13, the moving picture coding apparatus 100 includes a subtraction unit
101, an orthogonal transform unit 102, a 15 quantization unit 103, an inverse quantization unit 104, an
inverse orth@gdnBEFEREFOMA LhitaID5 Be doditive nnit ToBEblodk MmethenyitoYga flameanremory
108, an infrg iction unit 109, an inter prediction unit 110, an inter prediction control unit 111, a
picture type determination unit 112, a switch 113, a motion vector predictor 20candidate calculation
unit 114, a colPic Meth&§dits) andH vardble Rngt Eoding aam 318, {671 ma gEhe sbibtizagtion unit

101 genergissedidpnetiar dalady eubisackingn fof epe Biestraicied image daj figr input
image 25 data inCluded in an input image sequence. Thé ort ogonal transtorm unit 102 transforms the
generatedPiREIEH6RA RS B4tE Bb R iMAYEIdMURT fto AUATIIGRY PO NRAIACTRE iG@adtation unit

103 perfornsciiaifaafion dioess2AE oh Ve RLegiaifgIRS et Heveh has hren pansioped into the

frequency domain. 30 [0072] The inverse quanti n unit 104 performs inverse quantization
processing Bif-the PrEBad errbPdata® ifkich EREATZATIGIE Preedsingdrs Bbekaperfdrmetl by the

quantizatigee A piBe intasRoriheRRNA JANSTATEIHBI } OPJRNSIBHDS ectnrertian error data

on which inverse quantization processing has - 24 - been performed, from the frequency domain into
the imagelBoRRh Job73In @ frRagdlyniiafE&gsierates reconstructed image data by adding,
for @geh bjgpi 7o be coded, predicted image data and the 5 prediction error data on which inverse
guantization processing has been performed by the inverse orthogonal transform unit 105. The block

memory 107 storeb8cBgtHIEe8YRagE R aDNEBIBEK BibIotk H Rt eTHe Rafewiddioreflos
stores recgiistiuciedmage AalmNA amR-BYBae BAsiSire, and P-picture, an input
image data Is to be coded as. Then, the picture type determination
unit 112 generates picture type information. The intra prediction
15 unit 109 generates intra-predicted image data of a current block to
 be coded by performing intra prediction using the reconstructed
image data in block units stored in the block memory 107. The inter
prediction unit 110 genqrates inter-predicted image data of a current
block to be coded by peh‘orming inter prediction using the
20 reconstructed image data in frame units stored in the frame memory
108, and a motion vector derived by motion detection and the like.
[0075]
The switch 113 outputs the intra-predicted image data
generated by the intra prediction unit 109 to the subtraction unit 101
25 and the addition unit 106 as predicted image data of the current
| block, if intra prediction coding is performed on the current block.
On the other hand, the switch 113 outputs the inter-predicted image
data generated by the inter prediction unit 110 to the subtraction
unit 101 and the addition unit 106 as predicted image data of the
30 current block if the inter prediction coding is performed on the
current block.
- [0076]
The motion vector predictor candidate calculation unit 114
derives motion vector predictor candidates in the motion vector

35 predictor designating mode, using motion vectors of blocks adjacent
- 25 .



10[0074] The picture type determination unit 112 determines which of picture types, namely,
I-picture, B-picture, and P-picture, an input image data is to be coded as. Then, the picture type
determination unit 112 generates picture type information. The intra prediction 15 unit 109 generates
intra-predietedliageragrtobdtifrentblotR o H&@oded by pEtiermiie nta predictionusag the

reconsirugiediiadesal nPIc e sred in dhedbloek Beaas 10fo JhesisLeradictign unit 110

generates inter-predicted image data of a current block to be coded by performing inter prediction
using the™f PEeofitBTtesy irhdde daldBrafReurnotierdva &he frarme thekasrceos] igata motion

vector degyeel pymorion Aiestion angl digdkes (M) nu mibierswifch 135 it fag fligzpredicted
image data generated by the intra prediction unit 109 to the subtraction unit 101 25 and the addition

unit 206 49 PAAEASNEIE Wil Drinetér el rsak e thibeieictidiieshing ishRri@iéron the
current blpekt & Hie gibes hanth e svdteh 143 avipws e inteupsedinierimage datagegerated by

the inter prediction unit 110 to the subtraction unit 101 and the addition tnit 106 as predicted image

data of tH&*S0dTHENP BloXe FRE iRkR Pretittion853iInd % SEforARE A thaROE bRREID076] The
motion vegtatpredicton sreidete calauiation BRI b BeriYesdPeYPNRLIor RIS fapdidates in the

motion vector 35 E_redictor designating mode, using motion vectors of blocks adjacent - 25 - to the

current bicRICHHE HRNiIkE YhdlcbfPieghteimERSn iR a8 iNMBFhatioR 'Kt &l Ridtorraaeif atesco-located
blogh stoggeldn e sRtie Memery A br<efotmBrion Mediok Rredicter eandidals eaJrwiation unit

114 calculates the number of available predictor 5 candidates using the method described below.

Further, thB hotidrt vecld? préarREs? BaGaEeY cRIEEHFSR Unfendigedigns ale whadianor e tmotion
vector prediefor igexia the derved motopaectar Predirian saBdIdaiRs, Thenethe,motign yector

predictor candidate calculation unit 114 sends the motion vector predictor candidates 10 and the

motion vEABIAREES iR difss Yo e e Raidt S0 8Rf oMMk 1140 The motion vector predictor

candidatg galegigtion unit 114 transmits the number of calculated available predictor candidates to the

variable length coding unit 116. [0077] . )
15 The inter prediction control unit 111 controls the inter

prediction unit 110 so as to cause the inter prediction unit 110 to
perform inter prediction coding, using the inter-predicted image
generated using a motion vector derived by motion detection.
Further, the inter prediction control unit 111 selects, using the

20  method described below, @ motion vector predictor candidate most
suitable for coding a motion vector used for inter prediction coding.
Then, the inter prediction control unit 111 sends a motion vector
predictor index corresponding to the selected motion vector
predictor candidate, and prediction error information (motion vector

25 difference) to the variable length coding unit 116. Furthermore, the
inter prediction control unit 111 transfers colPic information
including information of a motion vector of the current block and the
like to the colPic memory 115.

[0078]

30 The variable length coding unit 116 performs variable length
coding processing on prediction error data on which quantization
processing has been performed, a prediction direction flag, picture
type information, and a motion vector difference, thereby generating
a bitstream. Further, the variable length coding unit 116 sets the

35 motion vector predictor candidate list size to the number of available
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15The inter prediction control unit 111 controls the inter prediction unit 110 so as to cause the inter
prediction unit 110 to perform inter prediction coding, using the inter-predicted image generated using

a motion vector derived by motion detection. Further, the inter prediction control unit 111 selects, using
the 20 meRh8@ HestridedsEigat @smotibh §Betdit e didid P EdaditRi@ Abst editalgle foritodihg a motion

vector US%;F%E‘F@l‘-l&fﬁéiﬂtio'&c'?@_@i@gtﬂ@eﬂnHﬁd’ﬁ%@%@%é%@&’%mf%@x?gj@é@ on
vector predictor index corresponding to the selected motion vector predictor candidate, and prediction
error infolrR&HIGTH (A JTIMLIRBtOrSE AitfeYe RSS! B tHtdvat B ingth BoBIAGNING RAGCFLdifGmore, the

inter predigion soptinlieit Ja&trangless ralBic infermatior ingludingdnformation of a motion vector of
the current block and the like to the colPic memory 115. [0078] 30The variable length coding unit 116

performs Vafidblé [EHRR Soing HrEEELITy Bh PrétERenRifbH BatS Of WEidM 8liBRWAtion processing
has been genfpgmed, a prediction direction flag, picture type information, and a motion vector
difference, therelﬁggne,rating a bitstream. Further, the variable length coding unit 116 sets the

35motion vector £tdP cAndRBEE IREISiPe % tREFRRFSEP S RFARBALL g6 O pradiciardfdidates.
Then, thepiatiable lengifrreding-ynib 4l tyastabiestength cades heiolion yectarBregisiprnigdex used

for coding a motion vect% y assigning, thereto, a bit stringéaccording to the motion vector predictor

rb
candidatePIfeP &Rt By 2DBESE s8Ry prdeeddrd-of nidding pidtute cddilg welivd) [0y ing Next is a

desaniptioprefdurasesging peaerdsre of the maying pidurs eeding metpd exenied bydhe meving
picture coding ?ﬁﬁtus, based on FIG. 14. FIG. 14 is a flowchart showing 10 processing operation of
the movirfieL HAgEPPR€iiea Db ecording to Embodiment 1. [0080] In step S101, the
inter predjgivg @Pntrol unit 111 determines a prediction direction, a reference picture index, and a

motion vector . -
In step S101, the inter prediction control unit 111 determines

a prediction direction, a reference picture index, and a motion vector
15 - of a current block to be coded by motion detection. Here, in motion -
detection, a difference value indicating a difference between a
current block to be coded in a picture to be coded and a block in a
reference picture is calculated, and a block in the reference picture
with which the difference value is smallest is determined as a
20 reference block. Then, a motion vector is obtained based on the
position of a current block to be coded and the position of a reference
biock position using the method for obtaining a motion vector, for
instance. Further, the inter prediction control unit 111 performs
motion detection on each of reference pictures in the prediction
25 directions 0 and 1, and determines whether to select the prediction
direction 0, the prediction direction 1 or bidirectional prediction
using, for example, the following expression for an R-D optimization
model, or the like,
[0081]
30 Cost = D + A x R (Expression 3)
[0082]
In Expression 3, D denotes coding distortion. For instance, a
sum of absolute differences are used for the coding distortion D each
of which is an absolute difference between a pixel value obtained by

35 coding and decoding a current block using a predicted image
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15 of a current block to be coded by motion detection. Here, in motion-detection, a difference value
indicating a difference between a current block to be coded in a picture to be coded and a block in a
reference picture is calculated, and a block in the reference picture with which the difference value is
smallest BRIdEI@RENESR20 AFEtanteDRIJR ThET @ mativh ¥8ctai ¢5 obtarize buséd @o fhe

position afrCUilRHRNRCHR bR COURM Afhibedasiion ohg FefetenceduackRonligpsing fhe method
for obtaining a motion vector, for instance. Further, the'inter prediction control unit 111 performs
motion d&fEdiMGSh Sa &P B aTERENtRIPIEHREIA five Srehicis renBI@ikéefiorne Otarduls @A d determines

whether tocseladt theqpreqistion diEecinn dhes Riedigtinn dirget idigectionalpredicfien using,
for examréie, the follo%’/voin CEHexpression %ﬁ:ag':’n R-D optimiggtionﬁre}]c?c%e'ﬁégrr%ge |k8e69{(%§%? éq(%{(?st
=D+AxR {ExpfadEidies) %G@TOteslnalzkér%%%iéﬁ@,@é&?&éﬁ"éﬁ@ﬁﬁgrﬁ@{&ﬂéﬁﬂ:or instance, a sum
of absolufediffgrences are used for the coding distortion D each of which is an absolute difference

between a pixel value obtained by 35 coding and decoding a current block using a predicted image -
i

27 - generated usihg &'&Htai® rddon Vétdor ANAHR Brigarpkel vRRRIE e cugRndbirie R
denotes g SRNAMRSCRAIF BNPUNH 197 BSTANEE| SR BIIOBPERBEESPaFY FRIFAYE SMPlioR vector

used for %enerating a predicted image is used for the generated code amount 5R. Further, A denotes

a LagranBPGitRfhffeithinpiiee @epnt bieslkeRsth2 tr-hsiwipiealy Pretintsesfndidate
calgglatign it  £4 HeEvVRsIRIRIPN REOF RFpdigier sandidatas: Hog biaeka adisrenfierthe current

block and a co-located block thereof. 10 Further, the motion vector predictor candidate calculation unit

114 calcHaIES tRERToHOR (RESPPryGEIG CRAGHIRENSCANCALASRING S B8 AfeRsd tegditbed
below. [0084] ¥ @3 Rle s gasR asy$hown in FIG. 3, the motion vector

[0084]
For example, in the case as shown in FIG. 3, the motion vector
15 predictor candidate calculation unit 114 selects motion vectors which -
adjacent blocks A, B, C, and D have, as motion vector predictor
candidates of the current block. Furthermore, the motion vector
predictor candidate calculation unit 114 calculates a motion vector,
for instance, which is calculated using a temporal prediction mode
20 from a motion vector of the co-located block, as a motion vector
predictor candidate.
[0085]
The motion vector predictor candidate calculation unit 114
assigns motion vector predictor indices to the motion vector
25 predictor candidates in the prediction directions 0 and 1, as shown in
(a) in FIG. 15A and (a) in FIG. 16A. Then, the motion vector
predictor candidate calculation unit 114 calculates motion vector
predictor candidate lists as shown in (b) in FIG. 15A and (b) in FIG.
16A, and the sizes of the motion vector predictor candidate lists by
30 deleting a non-available predictor candidate and a redundant
candidate and adding a new candidate, using the method described
below,
roose]
The smaller a value of a motion vector predictor index is, the

35 shorter code is assigned to the motion vector predictor: index,
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15 predictor candidate calculation unit 114 selects motion vectors which adjacent blocks A, B, C, and
D have, as motion vector predictor candidates of the current block. Furthermore, the motion vector
predictor candidate calculation unit 114 calculates a motion vector, for instance, which is calculated
using a tefrpefafisetictioh thety 20ifoaT amptdhorectecdithecedochtedibideks as &matibn vector
predictor egudidate, [A085] in o FReITRNiON etk prsdicter gaadidate salcylation Wy signs
motion vector predictor indices to the mofion vector P§g_pre |cto?rﬁa8r?3@tg§?r? %?e%%éllt%?r?
directions!0 @8d 15as¥vn @) iR €16t s Ana ) ih Fe veAUTheh,ahs@biidn wetde predictor
candidate galepiafion pniiebd fCpicyatesRolianeqtopPiefigiancandidale listsas sheyndpdb) in FIG.
15A and (ﬁn.FIG. 16A, and the g_ligles' of the motion vector prt'ecﬁ?ctor cand%c?ateﬁ?_kly% ﬁ_e%eting a
non-availdblethpetiMBEEandRIE K@ b rediedst taraRate BREadding Hgew Fanthady, iBing the

method deseribad bglowy (M8Glgning aThRSRBHENARYRIE o 2melan Vﬁ?&%ﬂ%ﬁ{m&cgﬁ s, the

35 shorter code is assigned to the madtion vector predictor index. - 28 - Specifically, | e of a

motion vetBRpredtEEindRxas BHRAID theVaRbRnt BF fbFiREioPATE KEREEY Fop Y8 natidni géctor
predictor ';5:8% 15130l Opbs Rifeq ARdo Hillle vRlILER! dragieroreaIRtPrRgIRIY 1ReX; ifarge, the

amount of information necessary forthe 5 motion vector predictor index is large. Thus, coding
efficiency[iQ (rebsed by assigning a motion vector predictor index having a small value to a motion

vecigy predictor capdidatepavig iygh mibi%ef@ﬁc%&@@rmg@ay@%w PESHCIRT Yath high
precision. [0087] 10In view of this, the motion vector predictor candidate calculation unit 114 may
measure, $61 €4t iRGticHNEctdrpratiotor@@eitiste, 1hE BaHBer? timas\aR WRENRRMHIYN vector

predictor eanidate:Bas RReR SRSSIASAMSLICN \RFRIPTENSI o BNSHAS IR TRRHRN Mestor

predictor index having a small value to a motion 15 vector predictor candidate whose number of times

at which thé ReHRld s Been seidelied RFge, Top BiimprRC Sesifiedig s pDsiBRSIE Bonsider
identifyingya igtRivvearieitBiedicion relestad ineah Adiaret blogks and in A9Eing,a SURRIT BIgCK,
assigning a motion vector predictor index having a small value to the identified motion 20vector
predietor gg,ﬁﬁggtégr["@@ggfor candidate whose number of times at which the -
candidate has been selected is large, for example. Specifically, it is
possible to consider identifying a motion vector predictor selected in
an adjacent block, and in coding a current block, assigning a motion
vector predictor index having a small value to the identified motion
20 - vector predictor candidate.
[0088]

It should be noted that if an adjacent block does not have
information of a motion vector and the like (if the adjacent block is
coded by intra prediction, if the adjacent block is located, for

25 Instance, outside a boundary of a picture or a slice, if the adjacent
block is not coded yet, or the like), the adjacent block cannot be
utilized as a motion vector predictor candidate.

[0089]

In the present embodiment, a candidate that cannot be

30 utilized-as a motion vector predictor candidate is referred to as a
non-available predictor candidate. A candidate that can be utilized
as a motion vector predictor candidate is referred to as an available

- predictor candidate. Further, among a plurality of motion vector
predictor candidates, a candidate whose value is the same as any one

35 of the other motion vector predictors is referred to as a redundant
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It should be noted that if an adjacent block does not have information of a motion vector and the like (if
the adjacent block is coded by intra prediction, if the adjacent block is located, for 25 instance, outside
a boundary of a picture or a slice, if the adjacent block is not coded yet, or the like), the adjacent block
cannot b6afifiZé@ &&.a motion vector predictor candidate. [0089] In the present embodiment, a
candidate glarj gannot be 30 utilized- as a motion vector predictor candidate is referred to as a
non-available predictor candidate. A candidate that can be utilized as a motion vector predictor

candidate is refetie ¢ 16 4986 Safidble prédlitsreahditRék Furtharbipidngedadraiyyiotasotion

vector predictnreriididalpg %ﬁ@gdi(#étea%éle%%é/@'%isa@e IRDAS 20% 1988135 phthgipfagr motion

vector predictors is referred to as a redundant - 29 - candidate. [0090] In the case of FIG. 3,

adjaeent BGRB8 %: block ebEHRA by Mtk isrRdictRAt @hd RIRAEESSUNTDA\ S Beld nbi-abhifable
predictor f-eaneidaie dTHERelo MefioR Mestor dderlistar sMyhCe Rtihibe Rrediction dicestion O

generated from adjacent block D has the same value as the value of motion vector predictor MvLO_A

in the prethttéh @rectiBl 0 YaHerar&d frond HfEceERBek AP ERE iR is Maddnel tée R dundant
candidate,rERA93h dircFiRMS 808 cthe iRt PradieHop epatehyng btk detegRines A wajee of a

motion vector predictor index to be used for coding a motion vector in the prediction direction X by
using thed$etiB@ deterBRdhERM AE@DoandifadRp 5104, the variable length coding unit 116
vatigple lemgthigodes motion vector predictor indices of motion vector predictor candidates to be used
for coding motion vectors in the prediction direction X by assigning thereto bit strings according to 20

the motion vectof PréffRor ddhdlidEie 1idt §F i shehlA Th FPELEO[0s0H] 111 determines
a value of a motion vector predictor index to be used for coding a

motion vector in the prediction direction X by using the method
described belfow.
15 [0092] _

In step S104, the variable length coding unit 116 variable
length-codes motion vector predictor indices of motion vector
predictor candidates to be used for coding motion vectors in the
prediction direction X by assigning thereto bit strings according to

20  the motion vector predictor candidate list size as shown in FIG. 6.
[0093]

In the present embodiment, as shown in (a) in FIG. 15A and
(a) in FIG. 16A, “0” is assigned as a value of a motion vector
predictor index corresponding to adjacent block A, “1” is assigned

25 as a value of a motion vector predictor index corresponding to
adjacent block B. "2” is assignéd as a value of a motion vector
predictor index corresponding to a co-located block. “3”is assigned
as a value of a motion vector predictor index corresponding to
adjacent block C. “4” is assigned as a value of a motion vector

30 predictor index corresponding to adjacent block D.

[0094]

It should be noted that the way to assign motion vector
predictor indices is not necessarily limited to this example. For
example, if a new candidate is added using the method described

35 below, the variable length coding unit 116 may assign a small value
- 30 -



In the present embodiment, as shown in (a) in FIG. 15A and (a) in FIG. 16A, "0" is assigned as a value
of a motion vector predictor index corresponding to adjacent block A. '1" is assigned 25 as a value of a
motion vector predictor index corresponding to adjacent block B. "2" is assigned as a value of a motion

vector prédicioPRIEXtoIRESSonRITRIE Eoco-RBESRER ¢k iThd ssiine s wévadaried a fbtion
vector prméwr@p@nﬁwttqc%%qeatt@pcka%d"véiSs%ﬁgn%@é@ Ut apafion vector
30 predictor index corresponding to adjacent block D. [0094] It should be noted that the way to
assign mERIMAVERER prediBBF iNGBLY is HoEn¥edsaRify imnedio #ngbxampitFdridkampl, if a new

candidateypayddect king the gigod Aeserined dehalow e vRaabiR (RNGTA £0fiRg Ynith LG may

assig a small value - 30 - to a motion vector.predictor candidate which is not newly added (and

correspontR Hia FRsttaltidies), A56 Ehrgy CaIEE Qs 158 REAEER ke cEpégifically, IsanXriable

length codigg anit 116 g1ey prefeteniisty assign & maisnorateamaskderindeihayingia gnall 5 value
to a motion vector predictor candidate which is not newly added. It should be noted that if a second

candidatd REHEQFUSIRG & & Ho P BERWbED YRlow, SMalesrdNarHdiethbrihe stR6AA Gandidate
is assignechiocraeh ofithe yaldecef raotiae Nestahrrqdicis ndicaselia firskeandigaie fed grnew

candidate. This is because the 10 second candidate is a candidate to be assigned to a null element of

the motioH \EEBF HEGidiEPEARIMHR AR ANER thE Yh&RSHUERER predibis: GaREEaESR LS Se is fixed
and whensthegnmbeenefitirst eandidatesand neweandidates israplier thanutheamatiaiestor

predictor candidate list size. 15[0095] Further, motion vectorgredictor candidates are not
I

necessariiy frfief 8 BeVatHR RSB ENS O afpIRE I BISERESAS BVA Ean i1 FBP&LRMhME CAR Adjacent

block locaied @it beraraiefi @direans blagkdD idoFipsianga dnashkanusae te, abiale A HPtIgAtector 20
predictor canchdate. Further, all the adjacent blocks do not necessarily need to be used to obtain

motion vecBSPIRaIGsr BAHHIdRYS. FaPEIdRESS, Shiy LR Rt Hittks W ENE B HRY bea& to obtain

motion vegterdledictecandidatesi SHtefratively, adjacent blocks may be sequentially scanned by
usin forf'Bst%r%c]e, 25adjacent block A if adjacent block D is a non-available predictor candidate.
(009 0

Further, wmotion vector predictor candidates are not
necessarily limited to be at the positions of adjacent blocks A, B, C,
and D. For example, an adjacent block located on bottom-left
adjacent block D, for instance, may be used to obtain a motion vector

20 predictor candidate. Further, all the adjacent blocks do not
necessarily need to be used to obtain motion vector predictor
candidates. For example, only adjacent blocks A and B may be used
to obtain motion vector predictor candidates. Alternatively,
adjacent blocks may be sequentially scanned by using, for instance,

25 adjacent block A if adjacent block D is a non-available predictor
candidate.

[0096]

Further, in the present embodiment, although the variable
length coding unit 116 adds a motion vector predictor index to a

30 Dbitstream in step $S104 in FIG. 14, a motion vector predictor index
does not necessarily need to be added to a bitstream. For exampie,
if the motion vector predictor candidate list size is 1, the variable
length coding unit 116 may not add a motion vector predictor index
to a bitstream. Accordingly, the amount of information can be

35 reduced by that of the motion vector predictor index.
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Further, in the present embodiment, although the variable length coding unit 116 adds a motion vector
predictor index to a 30 bitstream in step 5104 in FIG. 14, a motion vector predictor index does not
necessarily need to be added to a bitstream. For example, if the motion vector predictor candidate list
sizeis 1, HOVHfihble length coding unit 116 may not add a motion vector predictor index to a

bitstream. Accordingly, themmountobintonaatiaheaniber 38 ceduced Byrthak ot fhe matiqpygctor
predictor index. - 31 - £0097 FIG. 17A is a flowchart showing detailed processing of step 5102 in

FIG. 14. SPeeticdlly, FI&: vA%hows R Ahea Y caitRatidy Mot &odpréartChnéfates and

the motiopaesips Baedietal sandidais listrsizacibe fellpming iea deserptional filfey 484098
In step 5111, the motion \ﬁctor% dictor candid%te calculation unit 114 determines, usiné];%\e method
r

desctibed®bEBIr A0 GHEHERADridiciABiock BENERIL&INITs ‘nh AR S5 BFERRST caHdidate.

Then, theim@tion vector predictor candidate calculation unit 114 updates the number of available
predictorL(EI Bg;%ates in accordance with the determination result. [0099] 15Here, N is an index value
for denoti @ prediction block candidate. In the present embodiment, N is one of the values from 0

to 4. Specifically, jadjaegapblosk A in FIEr& iseesianed to adqiseictipreblpakcandigate PhtAdjacent
block B in F|G. 3 is assigned to a prediction block candidate [1]. A co-located block is 20assigned to a
predictioﬁﬁll&&k? @Eﬁﬁ?dﬁfé%zﬁkﬁj ceel}‘ﬂnrﬂf&@eédnlﬁgl'@%qg% @ §PRIARA BI64R Wandidate

[3]-1Adjacaidtbek Daingriéidtisoassignet te a pedistion[idcksandidale; [ HAL 00t e dictor
candidate. Then, the motion vector predictor candidate calculation
unit 114 updates the number of available predictor candidates in
accordance with the determination result.

[0099]
15 Here, N is an index value for denoting each prediction block
candidate. In the present embodiment, N is one of the values from
0 to 4. Specifically, adjacent block A in FIG. 3 is assigned to a
prediction biock candidate [0]. Adjacent block B in FIG. 3 is
assigned to a prediction block candidate [1]. A co-located block is
20 assigned to a prediction block candidate [2]. Adjacent block C in

FIG. 3 is assigned to a prediction block candidate [3]. Adjacent

block D in FIG. 3 is assigned to a prediction block candidate [4].

[0100]

In step 5112, the motion vector predictor candidate
calculation unit 114 derives a motion vector predictor candidate in

b
(93

the prediction direction X from the prediction block candidate [N]
using Expressions 1 and 2 above, and adds the derived candidate to
a corresponding one of the motion vector predictor candidate lists.
[0101]

30 In step 5113, the motion vector predictor candidate
calculation unit 114 searches for and deletes a non-available
predictor candidate and a redundant candidate from the motion
vector predictor candidate lists, as shown in FIGS. 15A and 16A.
[0102]

35 In step 5114, the motion vector predictor candidate
- 32 -



In step 5112, the motion vector predictor candidate calculation unit 114 derives a motion vector
predictor candidate in the prediction direction X from the prediction block candidate [N] using
Expressions 1 and 2 above, and adds the derived candidate to a corresponding one of the motion

vector prefeftior e iists 1 aafsom Rtsy seidligatRotpmveridiasraittariitael
calculatiopit ik goqrahesttor anednletes acipiiavaiiable predister Gandigdate andrasiegiypdant

candidate from the motion vector predictor candidate lists, as shown in FIGS. 15A and 16A. [0102]

35In step 8547 1RE FhRIR Vectdr Br&iHOR 8Bndidiiy/- N didiRbfabis rAdfieria RIS candidate
to a corregiendipgeeel Rftthe motianivecior arediciersandiviate sts bysysingA8simethed described

below. Her?a, when a new candida;%{f added, Ege motion vector predictor candidate calculation unit

114 may RYEIGHIUYE G BF nRSsH ERfor PraGRRAAdRES 'Q RE W preHAtaPEsiiM £small

motion vegterpregigierdrderciora metieriveety prasictor sandigate WiHcvisdteimewly aiddse.
Specifically, the motion vector predictor candidate calculation unit 114 may reassign values of motion
vector pre%‘?éfﬁ‘%?@eé” &3 {5 AQigRe %t%fagfégtor 26 BRGIED! dexh AP ANargEWlue to the

new candisiateli it 8is meandiefathe amRtmtaAfi sedinghmotionaegtenpredigtosiggices paadegreduced.
[0103] In step 5115, the motion vector rediﬁor candidate 15 calculation unit 114 sets the motion
vector prediSBPnYffRisPERRI{d He HIHEE ofR aflgbitDradietacah diTRELERINFAEY in step

S111 In thesxpmplesod EXGHa L hfgard (E64.0y H8ing the thethedWeserhgidibelow, 14 i¢alculated
as the number of ava'lableéﬁredictorFC%nd'dates in ttg%%rediction direction 0, and the motion 70vector
e

predictor CAANESE IK1Si2ET0HAE B BHITRABHEN DYE SEPIOPAE HEHREr P& (& 8FAIRS as the

number ot aviaileble, predictor candidates in the prediction direction 1, and the motion vector predictor
candidate I{ﬁS i (ifor the prediction direction 1 is set to "4". 25[0104] It should be noted that a new
candidate[i ée% 5114 is a candidate newly added to motion vector predictor candidates using the

method descripe'd[ helog\t,gjbthegmnﬁnre.r ehmotipnogetar plesigior ca{@d@;ﬁ@mas @Qh@ﬁp@@j the
e R e S S o AR el dals may e moten vectr
candidateghay he & hwtion vestar predictal iganeragee ifnrdiockneidespondiniciol Blasksia, B, C,
and Dadjggggt%(iol-lfcat?g t%lﬁcék,é‘%%%rpéasle.ol?ugpéggqeg% and 16A, by using the
method described below, "4” is calculated as the number of available
predictor candidates in the prediction direction 0, and the motion
20 vector predictor candidate list size for the prediction direction 0is set
te “4”. Further, “4” is calculated as the number of available
predictor candidates in the prediction direction 1, and the motion
vector predictor candidate list size for the pk@diction direction 1 is set
to "4”.
25 [0104]

It should be noted that a new candidate in step 5114 is a
candidate newly added to motion vector predictor candidates using
the method described below, if the number of motion vector predictor -
candidates has not reached the number of available predictor

30 candidates. For example, a new candidate may be a motion vector
predictor generated from an adjacent block located on bottom-left
adjacent block D in FIG. 3. A new candidate may be a motion vector
predictor generated from blocks corresponding to blocks A, B, C, and
D adjacent a co-located block, for example. Further, a new

35 candidate may be a motion vector predictor calculated from a total of
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35 candidate may be a motion vector predictor calculated from a total of - 33 - motion vectors in the
entire picture plane or a certain area of a reference picture, for example. In this way, coding efficiency
can be improved by the motion vector predictor candidate calculation unit 114 adding a new motion
vector prediztod Bs waww rcarididbineif end B aumisdusEmptibn & ectorgdredicter maadicatesfhas not

hed -ayailapl jct did . FIG. 18 is:a. i
eraied B B R DR erthly Wy 5 A e S W ermining
whether ftié predietoi lddiecangitae Xg & an m@@héqfre@mi cangidatdcanatipdating the
number of awanaRieled GlalFandidias, Ere dellaning s grdascdotion Pl !, i (ALAGHLstep

5121, the motion vector predictor candidate 15 calculation unit 114 determines er a prediction
block cartidategN] & (T diRpreadied, PPRgteted iasidédebeanbay ofct slice ohggidtuge which

includes g GHTEAT RAgCK 1R 118 ISRASHQT IS Retraesiyel, [0107] 201f the determination result in

step 5121 is true here (Yes in step 5121), the motion vector predictor candidate calculation unit 114
sets the pﬁl(éﬁféﬁdn block candidate [N] as a non-available predictor candidate in step 5122. On the

other hand, f heidetermisafion Bt fisR S1Rb s AlSed MR PR IR 5l vector

predictor candidate calculation unit 114 sets the prediction block candidate [N] as an available

predictorzaddiddie iféfep 5124 -[0168p Br &S Y24, fthe motiBn §6&8tpredictoethndidier

10 determining whether the prediction block candidate [N] is an
available predictor candidate, and updating the number of available
predictor candidates, The following is a description of FIG. 18.
[0106]

Iin step 5121, the motion vector predictor candidate

15 calculation unit 114 determines whether a prediction block candidate
[N]is (1) intra-predicted, (2) located ocutside a boundary of a slice or
a picture which includes a current block to be coded, or (3) is not
coded yet.

[0107]

20 If the determination result'in step S121 is true here (Yes in
step S121), the motion vector predictor candidate calculation unit
114 sets the prediction block candidate [N] as a non-available
predictor candidate in step S122. On the other hand, if the
determination result in step S121 is false (No in step S121), the

25 motion vector predictor candidate calculation unit 114 sets the
prediction block candidate [N] as an avalilable predictor candidate in
step 5123.

[0108]
In step 5124, the motion vector predictor candidate

30 calculation unit 114 determines whether the prediction block
candidate [N] is an available predictor candidate or a co-located
block candidate. Here, if the determination result in step S124 is
true (Yes in step S124), the motion vector predictor candidate
calculation unit 114 adds 1 to the number of available predictor

35 candidates, and updates the number of motion vector predictor
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30 calculation unit 114 determines whether the prediction block candidate [N] is an available predictor
candidate or a co-located block candidate. Here, if the determination result in step 5124 is true (Yes in
step 5124), the motion vector predictor candidate calculation unit 114 adds 1 to the number of

available GrOGEHES cARdRIREs, Bnd utiatdBe el Gimtbtich FE@odsEarsbm agacn
candidate® §1steprb5tQp thie otherhaags i thr geternainagors iesyli instep Hadds, falsa-(Np in step

5124), the mation vector predictor candidate calculation unit 114 does not update the number of

available rEditabr b&riidHta te6 aboy 12 ik Hedtribld sheRe, Mot pradistienthiBck damBRIate is a

co-locatedfbiogkiithie lenqiiendiector peadittos eandidate calculation unit 114 adds 1 to the number of
avai bleﬁﬁ(éi%tgr candidates, irrespective of whether the co-located block is an available predictor 10
candidat n-available predictor candidate. Accordingly, even if information of a co-located block

is lost due to packet lessserihe ikeatheve is np diffgseaerdhithe nprker of aMailakiedpredicor
candidates bretwegnéh moving picture coding apparatus and the moving picture decoding apparatus.
15[0110]“C" 'G5 tigﬁq}—é&o%%?em&%n%ﬁgg T SpAd (L 9t (G MA@ B F HCAUBIABR predictor

candidatesint stepb1d&ds FIGtd 7 e uithetimere.dn siop Biddn fiediddhedaelionyeetor predictor
candidate list size is used_for variable-length coding motion vector 20 predictor indices. Accordingly,
even if el EnEE Plok et ErHEREH OBy IMOAHBHOR BEK d5-BRatPhIBBIRRT B4 KETs lost, the

mthg pci:n’it)nr@i dmmgzﬁfnpgrawﬁm? Bz @waﬁe;aﬁitégﬁ@ufaﬁm wp}é@:@ :F%@H@%e@@é ﬁredictorf
index can_be successfu coded. [0111] 25F|G. 19A is a flowchart showing detailed processing o
ctep 5111 HERE K Rl FHIEZ Tk BLOGE ASIBRbAISF dRIRG ichl CRACRBEN e
followinglike degreipionsofifdG diFari11d2] in steped I3l mifteematipnavestng predisiel sritdidate 30
calculation un't$14 detﬁrmines whether the number, of motion vector gredictor candidates is smaller

than the AAMBE DY Y BfictdF cAnadtgs RApELRafty dHAIMm &lidF prddittbPBandidate
calculation awitild 4 tietarmainbsouhki therdbe Buataes .of motion vector predictor candidates has not

realc,vged [}beirltgrjber of 35available predictor candidates. - 35 -

The motion vector predictor candidate list size is set to the
number of available predictor candidates in step S115 in FIG. 17A.
Furthermore, in step 5104 in FIG. 14, the motion vector predictor
candidate list size is used for variable-length coding motion vector

20 -~ predictor indices. -Accordingly, even if reference picture information
including information of a co-located block and the like is jost, the
moving picture coding apparatus 100 can generate a bitstream from
which a motion vector predictor index can be successfully decoded.
[0111]

25 FIG. 19A is a flowchart showing detailed processing of step
S114in FIG. 17A. Specifically, FIG. 19A shows a method for adding
a new candidate. The following is a description of FIG. 19A.
[0112]

In step S131, the motion vector predictor candidate

30 - calculation unit 114 determines whether the number of motion vector
predictor candidates is smaller than the number of available
predictor candidates. Specifically, the motion vector predictor
candidate calculation unit 114 determines whether the number of
motion vector predictor candidates has not reached the number of

35 available predictor candidates.
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[0113] Here, if the determination result in step 5131 is true (Yes in step 5131), the motion vector
predictor candidate calculation unit 114 determines in step 5132 whether there is a new candidate
which 5 can be added to a corresponding one of the motion vector predictor candidate lists as a
motion veE:@&rb?édictor candidate. Here, if the determination result in step 5132 is true (Yes in step

5132), the motion.yeetor pregietal Caneiame ﬁ@ﬁuﬁi@an@mhléﬂ?@m £ Y&lye 0t g fodiqp, vector

predictor index to the new candidate, and 10 adds the new candidate to a corresponding one of the

motion vettsPpredistbl cARG IO Qi &etPS 1B Riftirmicra il sk SE3gUIRE IRBLSHVECtor

predictor gangigate-eatrwatiornusiebl4 addswt e the pumbeeakmotienvedaunmalielq) spndidates.
[011%] 150n tkgﬁgth rglggrd, if the determinatjon result in step 5131 or step 5132 is false (No in step
d

5131°%r 5189), ERe AERREETHBOELIAG HA8. BhabifcaP iaRe HRIFbBEN BF REHESA Vector

predictor eandidatashastreashed e nembes of s ailabis aredictaneradidates s itthere jseno new
candidate, new candidate addin§¥20_ processing ends. [0115] FIG. 20 is a flowchart showing

detailed prévaddinl Griedh 6868 1h HicS 1P spdcitcally, KIS 2078%Ws sreBssidg reartivg

selection pf etmetioneverier presittersandidaied dhe feliowing isen2asescriptian gkklgn20.40116]
In step 5141, as inj iaIizati%n, the integ?redict'on control unit 111 sets motion vector predictor

candidate’Rtek MU iB1516 MaNESER the SH&IHOS N Focidh @ifieiehca it xifiiFh value.

30 [0 17]ad ddreptemBiv 2 dhel idlet graslistion genirnd Haitrld lodriesmines whethehthe valye of
motion vectq%r‘fg)redictor candc%dategndex m\r/ggidx is smaller than the number of motion vector predictor

candidatel SPETiREaf? MG ftabfcliBndEmra Tt 111735 HeedmMes wRefé inStior dector
differenceshef lldbomotientor predictor candidate calculation unit 114 adds 1 to

the number of motion vector predictor candidates.
[0114]

15 On the other hand, if the determination result in step S131 or
step 5132 is false (No in step S131 or S132), new candidate adding
processing ends. Specifically, if the number of motion vector
predictor candidates has reached the number of available predictor
candidates, or if there is no new candidate, new candidate adding

20 processing ends.

[0115]

FIG. 20 is a flowchart showing detailed processing of step
$103 in FIG. 14. Specifically, FIG. 20 shows processing regarding
selection of a motion vector predictor candidate. The following is a

25 description of FIG. 20.

(0116}

In step 5141, as initialization, the inter prediction control unit
111 sets motion vector predictor candidate index mvp_idx to 0, and -
sets the smallest motion vector difference to the maximum value.

30 [0117]

In step 5142, the inter prediction control unit 111 determines
whether the value of motion vector predictor candidate index
mvp_idx is smaller than the number of motion vector predictor
candidates.  Specifically, the inter prediction control unit 111

35 determines whether motion vector differences of all the motion
- 36 -



- 36 - vector predictor candidates have been calculated. [0118] Here, if there still remains a
motion vector predictor candidate for which calculation has not been performed (Yes in step 5142), the
5 inter prediction control unit 111 calculates a motion vector difference by subtracting a motion vector
predictor ¥&5ARAEBTRSHEAGROERA YEtaseshiae B8 aesakotmbRiBn detection (motion detection
resultant yeaterg jn step 5143. [0119] 10In step 5144, the inter prediction control unit 111 determines
whether the motion vector djfference obtained in ste&SlAS has a value smaller than the smallest

motion vector diffE/&hRe 0T ek if BTB IS MiNHBbI? RAURGH Y S €AG R RN P ake15 step

5f144), thedimtey m)r@ﬁi@(tjm m%r@kpﬂia éﬂgtal%@tgs ﬁ;}éﬁ@;}ﬁ%ﬁﬁﬁé@ﬁ N%@w slifergnce @ﬁ(?e the value
ora OtlQn vector pr tor Index In ste X n the other han , |.t e etermlna n result in Step
4Bl (ALK BT R Ih S TAA AL Mk b kG BN L8 HGRe Vot LDtk B lest

motion vestoralifferenagregdthmtivalue et Bonoeadietior predictnd andeXr 082 motistep 5146,
oy +1, Sk RPRBUR S 5 S11 S 1B BRHETbET ot i LD 5 et ANEL Whether o
next motipa yghtan predicterrqantidaseispresent. [0122]

[0119]

10 | In step S144, the inter prediction control unit 111 determ‘ines
whether the motion vector difference obtained in step $143 has a
value smaller than the smallest motion vector difference.

[0120]

Here, if the determination result in step $144 is true (Yes in

15 step 5144), the inter prediction control unit 111 updates the smallest
motion vector difference and the value of a motion vector predictor
index in step S145.  On the other hand, if the determination result in
step 5144 is false (No in step 5144), the inter prediction contro} unit
111 does not update the smallest motion vector difference and the

©20 value of a motion vector predictor index.
[0121]

In step 5146, the inter prediction control unit 111 updates a
motion vector predictor candidate index by incrementing by +1, and
returning back to step $142, the inter prediction control unit 111

25 determines whether a next motion vector predictor candidate is

present.
[0122]

On the other hand, if it is determined in step $142 that a
motion vector difference has been calculated for all the motion vecter
predictor candidates (No in step $142), the inter prediction control
unit 111 fixes, in step S147, the smallest motion vector difference

Lol
<O

and the motion vector predictor index which are set at last.
[0123]
In this way, according to the moving picture coding apparatus
35 100 according to the present embodiment, the motion vector
- 37 -



On the other hand, if it is determined in step 5142 that a motion vector difference has been calculated
for all the motion vector 30predictor candidates (No in step 5142), the inter prediction control unit 111
fixes, in step 5147, the smallest motion vector difference and the motion vector predictor index which
are set atPa§djeiog) candidpthislifhy,Aé€orlihgRe tHeSmevingpidtura coaivg apparatiess 100

accordingdpdRepEasay eRbodinieat e MAoANeLa & cRredicies gandjdarelisk é?ﬁgza be used

when a motion vector predictor index is coded or decoded can be calculated using a meth
independéRE&MeRFEe BlcilfEahRMARIBHGHENRIHY MonREN ongleslisatéaipoorandthe like.

Accordinghy, the eyiRgtRIg W2 KOS aRparates 100CAIMRWNE QY FeRistaNgey [Pd@A:  More

specifically, the moving picture coding apparatus 100 according to the present embodiment adds 1 to
the nimb&PS&F Béafdie prdMiedr RBnefiaEE REONRAEIOR BiBsksdathdate is a 10 co-located block,
irrespectiye) efaghether the co-located block is an available predictor candidate. Then, the moving
picture coding apparatus 100 determines a bit string to be assigned to a motion vector predictor index

using the number $PEGafiiE [iE€@itir LARIIMARY BACRIREH TR t1hi8 UAY ARBERAIRJY Sthe Bibving
picture 15eeding aRparatusHdOmaneaneraie B bisiram frapauhieh agnetien yagkaedigtor index

can be success,il;;gy decoded even if reference picture information including information of a co-located

block is 168 0B E7 GEGRHEEAheCRBAHGE BRI cBMEEASalaIls Lo keSS aRlf @ Mel prasent
empodimeat-¢apdriovesoring péigirney by afding a-hew candidate hayinga HRYY:-Meogyector

predictor as a motjon vector predictor candidate if the number of motion vector predictor candidates

has not réR¢AEA e nBRFEICSPAVSRBRIBRiRetor 2B&IhdidhRs moving picture coding

apparatus 100 determines a bit string to be assigned to a motion
vector predictor index using the number of available predictor
candidates calculated in this way. Accordingly, the moving picture

15 coding apparatus 100 can generate a bitstream from which a motion
vector predictor index can be successfully decoded even if reference
picture infbr_mation including information of a co-located block is
lost. -

[0125]

20 Further, the moving picture coding apparatus 100 according to
the present embodiment can improve coding efficiency by adding a
new candidate having a new motion vector predictor as a motion
vector predictor candidate if the number of motion vector predictor
candidates has not reached the number of available predictor

25 candidates.

[0126]

It should be noted that although in the present embodiment,
the moving picture coding apparatus 100 adds a new candidate
having a new motion vector predictor as a motion vector predictor

30 candidate-if the number of motion vector predictor candidates has

- not reached the number of available predictor candidates, the
present embodiment is not limited to this. For example, the moving
picture coding apparatus 100 may set a new candidate having a new
motion vector predictor as an initial value of all the motion vector

35 predictor candidates on the motion vector predictor candidate lists
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[0126] It should be noted that although in the present embodiment, the moving picture coding
apparatus 100 adds a new candidate having a new motion vector predictor as a motion vector
predictor 30 candidate if the number of motion vector predictor candidates has not reached the

number of&vaatidehretiiis tanaidss Predisentca@nsodinientis Hot dintitedr @afiisl Fol Bxample,
the movingRICtHER, E0OHIRG aPRATANE LPCLINAY &1 REVLEANGIZAE DV angvEaeligaecior

predictor as an initial value of all the motion vector 35predictor candidates on the motion vector
predictor BARYI@AeVIREEQ3H LSFHER ARCRORIA JER 107 PFEAMBF eaiERIAREI IS WrE BRAEELE this

case, the WRVEN RIGIH S ¢RN0ANPRTAHSLOQ il calewlpie aMetion YRCIRS RrsAistas pngjdate, and

overwrite the new candidate which is an initial value when the calculated motion vector predictor 5

candilateGR ReitatR dTA@EshdiRg BnE BFTRE PRI Préticidt e aRRiAeiY§ CFREN, the
moving pighe RAYRY aRRRIAlLTA00 datermines yetherbe calgiatng metian vectorqueglistor

candidate is a non-available predictor candidate or a redundant candidate, before the calculated

motion ve@RP prédicfor 10 EarGtRIEERRIeW R ZorkES oRdind RS Esh VB&bIBtediB@iXandidate
list. Accorginehy cidherenin @ neravadable piedicioncansidate s @ila¢ndaaheandidate; theynew

candidate which is an initial value remains in the corresponding motion vector predictor candidate list.

Itis also pESHERHIGANHARERAIBSEOLS & Afotioh 14!04&Er BIEdIABr ¥asdRIRR /AISHY such a
methpd. [042didatén the Prrsent embasiner foe Praviig, BiCkg1Geding appsratysclde datermines

a bit string to be assigned to a motion vector predictor index using the number of available predictor 20

candidatesafAZER BIFbiwaP AR BHVa dfeditfaf bisciecdMarzRy Rl Biaop4ed bidek

irrespectivepldibgteeing cpcdlacaied bipdain anjavailaplrpresicteraaadidate. i presens pvention
is not limited to this. rE0128] 25For example, the moving picture coding apparatus 100 may determine a

bit string t'Hd Hs&iGhea b M fth VctbYorelidiBr MeBS) DSngRE RImBEFER AvaNgsIEAddictor

candidateszaitidates bytalways edding g dsonndhe case of aomdistion Alpek sansidgatiether than
the_co-located block in step S124 in FIG. 1%&Specifically, 30 the movin%)picture coding apparatus 100

may Assighes B sBirifis Eom SRMAUERS R pRatitR AR Y Hfairky TRE ThGon vector predictor candidate

list size fixerk®2he maximum value M of the number of motion vector predictor candidates. In other

words, assuming hatgkllg rediction bjock cabndi ates are ayailable predictor candidates, th_‘e 35 moving
picture coding ap;f)ara 0B &Gk thEMBBSH KRy the moving picture coding

apparatus 100 determines a bit string to be assigned to a motion
vector predictor index using the number of available predictor

20 candidates calculated by always adding 1 if a prediction block
candidate is-a co-located block irrespective of whether the co~located
block is an available predictor candidate, the present invention is not
limited to this.

[0128]

25 For example, the moving picture coding apparatus 100 may
determine a bit string to be assigned to a motion vector predictor
index, using the number of available predictor candidates calculated
by always adding 1 also in the case of a prediction block candidate
other than the co-located block in step $124 in FIG. 18. Specifically,

30 the moving picture coding apparatus 100 may assign a bit string to a

- motion vector predictor index using the motion vector predictor
candidate list size fixed to the maximum value M of the number of
motion vector predictor candidates. In other words, assuming that
all prediction block candidates are available predictor candidates, the

35 moving picture coding apparatus 100 may fix the motion vector
- 39 -



- 39 - predictor candidate list size to the maximum value M of the number of motion vector predictor
candidates, and code motion vector predictor indices. [0129] 5For example, in the present

embodiment, the maximum value M of the number of motion vector predictor candidates is 5 (adjacent
block A, dj&EFIRIDGEB A8TdEatEst bToeR, BRjABEMBIEKTY BiljdE8HELRICR Dihéh@ tHud e moving

picture caging3pPRIAILS dORINaY AuayEse! immpligreccianpiedicigecandidnia lisjsiag o 5, 10
and code motign vector predictor indices. Further, for example, if the maximum value M of the number
of motion RERHICHRITIEtEl €8Rdidates is 4 (adjacent block A, adjacent block B, adjacent block C,
adjacent biggk B), the moving picture coding apparatus 100 may always set the motion vector
predictor candidate list size to 4, and 15code motion vector predictor indices. [0130] In this way,

the moving picturé bdind GppiFatlis 106 MESHRAEHIRE HdI M&vh oM RedittEneatribSe list size

accordingvodhe raximsip yalde M ofiba embsr ofraationoveetps @radietes 20scpndidaient
Accordingé , It Is possible to %enerate a bitstream from which the variable length decoding unit of the

moving picte’detodiAf ] 4tuB 'Qeridddod & A hSiRIIR FecRIOSediSH RieR% in tHE blistfeam

without refeffingea irbovRtion 04 adiacan: Risekemenag-Prateddiaski whieh rrskis s a peyluction of
the amount of 25 rocessingrvto be performed by the variaple length decoding unit. [0131

. ) . 0131]
Furtherm&Pé& ¥ha WaNhGR VAR N7 BERE N(RABET of RESHST Q6 &6t RRkSr dahdiiRe5nay be

embedded iaseauenss harnelersetdBRSk topicheRasametgr aeb(PRS), exa sligedheader, 30
for instancE. Accordingly, the n]aximum V€|UG M of the number of motion vector predictor candidates

can be chahgel'@EBRIHY to 3'H5rént PittifeSo HeBEHd, MefBR eBuNGS the aEHICSEProcessing
and impra\angicadingeficienav i3l Iloeeranples ioan broersderagihatthe maximum value

of adjacent block D), the moving picture coding apparatus 100 may
always set the motion vector predictor candidate list size to 4, and
15 code motion vector predictor indices.
[0130]

In this way, the moving picture coding apparatus 100 may
determine the motion vector predictor candidate list size-according
to the maximum value M of the number of motion vector predictor

20 candidates.  Accordingly, it is possible to generate a bitstream from
which the variable length decoding unit of the moving picture
decoding apparatus can decode a motion vector predictor index in
the bitstream without referring to information of adjacent blocksor a
co-located block, which results in a reduction of the amount of

25 processing to be performed by the variable length decoding unit.
[0131]

Furthermore, the maximum value M of the number of motion
vector predictor candidates may be embedded in a seguence
parameter set (SPS), a picture parameter set (PPS), or a slice header,

30 for instance. Accordingly, the maximum value M of the number of
motion vector predictor candidates can be changed according to a
current picture to be coded, thereby reducing the amount of
processing and improving coding efficiency.

[0132]
35 For example, it can be considered that the maximum value of
- 40 -



- 40 - the number of motion vector predictor candidates is set to 4 (adjacent block A, adjacent block B,
adjacent block C, adjacent block D) in the case of a picture for which a co-located block is not referred
to (a B-picture or a P-picture for which an I-picture is referred to), 5 whereas the maximum value of the

number diHotiOH FHefr pPédiBisHEARdINAEEQE s (bajacERTBIOER I Sadjaced® blotk B}
co-locateglgskcadiasrit black:E; adiaqem Rlerk) dnibe-eagenir Rieturg ok which s edocated

block is referred to, and that maximum value is embedded into a sequence parameter set (SPS), a

picture 16phiAntter GEEPPISY, BIGE YiieREAEH GBranchmecabedapertbosifeht gferreda moving

picture degodingapnativs Which pspsa mvinﬂrpww@nd%wquim}hedi acrerdipg:lg the present
embodiment is 15 described based on FIGS. 21 to 24. [0134] [2-1. Corg%)uratlon of moving picture
decoting’4PFAGRSs] the FREPIER Wl cristiotror e EBRfigDMATHREST adholiHgtitture 86EBHINg

apparatug pageckon Ién @l Fies 23 isa hlock qiaadﬁ_@@e%%stm&&g@, ceahigeEyerhehamgying
picture deco?m apparatus 300 a_ccordlng[eto Embo

iment 3. [0135] As shown in FIG. 31, the
moving phQate crREBHirY Apbadittis 88D frklQdds G rnaRaBRABA JMHLE Sing UHIE36 2 SEn G rse 25

quantizatigie tfe3R2r aHnverse-erhoeenabtiREe e waltSAd At addientut 384, kiock memory
n intra prediction unit 307, an inter prediction unit 308, an inter prediction

305, a frame memor 3%6, f )

control uNEUES, 1 SRTERGABEA roNOnSASK i BEFE R SEIEAR CARLIARRS nits I GHI colPic
mengory 3k4a30 {3E36ket (Pive)vadahiedenrathiesadinorarit A@tpererms variable length decoding
processimg&a input bitstream, and generates picture type information, a prediction direction flag, a
guantiza ficient, and a motion vector difference. Further, the variable

[Embodiment 2]

A moving picture decoding apparatus which uses a moving

picture decoding method according to the present embodiment is
15 described based on FIGS. 21 to 24,

[0134]

[2-1. Configuraticn of moving picture decoding apparatus]

First is a description of the configuration of a moving picture

decoding apparatus based on FIG. 21. FIG. 21 is a block diagram
~20  showing a configuration of a moving picture decoding apparatus 300

according to Embodiment 3.

[0135]

As shown in FIG. 21, the moving picture decoding apparatus

300 includes a variable length decoding unit 301, an inverse
25 quantization unit 302, an inverse orthogonal transform unit 303, an
addition unit 304, a block memory 305, a frame memory 306, an
intra prediction unit 307, an inter prediction unit 308, an inter
prediction control unit 309, a switch 310, a motion vector predictor
candidate calculation unit 311, and a colPic memory 312.
30 [0136] -

The variable length decoding unit 301 performs variable
length decoding processing on an input bitstream, and generates
picture type information, a prediction direction flag, a quantization
coefficient, and a motion vector difference. Further, the variable

35 length decoding unit 301 performs variable length decoding
- 41 -



35 length decoding unit 301 performs variable length decoding - 41 - processing on motion vector
predictor indices using the number of available predictor candidates described below. [0137]

The inverse quantization unit 302 performs inverse 5quantization processing on the quantization
coefficienpobtatsedryy vatiabie temgtly detoding prbicdssing) dite hwesse ortfogonantragsfarm unit 303

transformg ipé_m%g%?@ &ggrtlafrorég ﬁa?gﬁ%%t atétgmg %{ ig\éqg\% _quantization processing from a
0 [

frequency domain intd an image domain, to generate prediction error data. 10 The block memory 305
stores de¢8detiitnage data generated by adding prediction error data and predicted image data, on a

block by-block bapige ThetAene nermny 309 siess decptied i3gge 3l apiama fydiape basis

[0138] 15The intra prediction unit 307 generates predicted i ata of a current block to be
decodled By pErtrmiHgNInRaAQEESRtbE Gdinghdecdded itzagd Wataaebibdicniite BtcrBuea the block

memory 306 Thedniee Risdiction.aliipg deperalas prerictedrinase dataeba iaRlack o be

decoded by performing iriter prediction using 20 decoded image data in frame units stored in the frame
memory 308ITOABO UNif idkdpiediesda decoding & peaaraieal o afestarreht BRI aie Btvitch 310

outputs theelTRiediBd imageiata genereiad e FcLetralon R 307 i@ g adlon uni

304 as predicted 25 image data of the current block. In contrast, ifinter prediction decoding'is
performed BANBECUREAL BIBCkMBE SWHEH2 oufisuts BaRtdepretrdéatinigs t04 géabrated by

the pfer PFRAICHNR MRIt B RE agrition YL S04SR éﬁicﬁ?ﬁé'QQQ% datp gfetﬁ% FHpEEqt Blpck. 30 -

[0140] Using, for instance, motion vectors of blocks adjacent™o a current block to be decoded and
colPic infGrféititih sDER AKKIRIMAITIBf &l Mictio Béttop's? dicbaecatBtasicck Ged irPhe 8olPic

memory HigRey)otinn vegieipeedicipreapdidaigsaleiPR o6 stores decoded image

data on a frame-by-frame basis.
[0138] o

i5 The intra prediction unit 307 generates predicted image data
of a current block to be decoded by performing intra prediction using
decoded image data in block units stored in the block memory 305, -
The inter prediction unit 308 generates predicted image data of a
current block to be decoded by performing inter prediction using

20  decoded image data in frame units stored in the frame memory 306.
[0139]

if intra prediction decoding is performed on the current block,
the switch 310 outputs the intra-predicted image daia generated by.
the intra prediction unit 307 to the addition unit 304 as predicted

25 image data of the current block. In contrast, if inter prediction
decoding is performed on the current block, the switch 310 outputs. -
the inter-predicted image data generated by the inter prediction unit
208 to the addition unit 304 as predicted image data of the current
block.

3¢ [0140]

Using, for instance, motion vectors of blocks adjacent tc a
current block to be decoded and colPic information such as
information of a motion vector of a co-iocated block stored in the
colPic memory 312, the motion vector predictor candidate calculation

35 unit 311 derives motion vector predictor candidates in the motion
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35unit 311 derives motion vector predictor candidates in the motion - 42 - vector predictor designating
mode by using the method described below. Further, the motion vector predictor candidate calculation
unit 311 assigns a value of a motion vector predictor index to each derived motion vector predictor

candidate’ | tRESHGERIV ARSI BNRENIGoMaAgidate setdiatbReIND 8t egnde e iRéwbn vector
predictor pangigates apekihe motionyeeierprediotar insiers K die iprpeadiction, ronieliupjt 309.

[0141] The inter(irediction control unit 309 selects, from among the 10 motion vector predictor

candidaté&M ¥ mdtibrP @R prad o BE BsBHGEIARFHFERICHRIE BHIE o fR>ddE08&E hotion
vector prefhigierdadere fidenbetintes peediatinn CORtoHHERIE 309TGaGvIatRs aHRRtieR YBSEeRHef the

current block, based on th% otion vector predictor and a motion vector difference. Then, the inter 15

predittiorPEEROF ARt FRTLARE the!ite? PriicHeNumtsbs B Rdhetile am Mtk Hrothstdimage
using thepedetflated matiel yaets. FHaheicdhe bites Rrodietion orsol it 30tansiees ealPic

information includin%éjnformation of the motign yector of the current block and the like to the colPic
memory :’%@E.eﬁ(ﬁﬁ? ft'onFﬁ%ﬂi;’,‘%eue{Hait?’cQIgunit 304 generates decoded image data by adding

predicted[ignpge Hata and prediction error data. [0143] [1-2. Processing procedure of moving picture
coding method] 2_? Next is a descr_igti_on of the rocedure of the moving picture coding

method executed byHE HOVINGE LG R iy m\fﬁrsést'gg 5%5@%&?@.@9”#@@"@ df&vchart

shawing pregessingaperationaaf ithie;mevng picttee decodineispPaatis B0 agcerdipad i he

Embodiment 3. 30 [0144 In step 5301, the variable length decoding unit 301 decodes a prediction
direction Hé&én%%}re'@ ce%@fi?&fr?&éx. q’ﬂéﬁf:{th@ OaIE% of AR (REG oM iRV & @ktermined

accordingte:thie tecodad gsedictiarhdirectiondlagnaad prneeasitgat thedeliewing 35 steps §302 to
53051s pggpcru %cé'es a motion vector of the current block, based on the motion
vector predictor and a motion vector difference. Then, the inter

15  prediction control unit 309 causes the inter prediction unit ‘308 to
generate an inter-predicted image using the calculated motion vector.
Further, the inter prediction control unit 309 transfers colPic
information including information of the motion vector of the current
block and the like to the colPic memory 312.

20 [0142]

Finally, the addition unit 304 generates decoded image data by
adding predicted image data and prediction error data.

{0143]
[1-2. Processing procedure of moving picture coding method]

25 - Next is a description of the processing procedure of the
moving picture coding method executed by the moving picture
coding apparatus, based on FIG. 22. FIG. 22 is a flowchart showing
processing operation of the moving picture decoding apparatus-300
according to Embodiment 3.

30 {0144}

In step 5301, the variable length decoding unit 301 decodes a
prediction direction flag and a reference picture index. Then, the -
value of the prediction direction X is determined according to the -
decoded prediction direction flag, and processing of the following

35 steps 5302 to 5305 is performed.
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- 43 - [0145] In step 5302, the motion vector predictor candidate calculation unit 311 calculates
the number of available predictor candidates using the method described below. Then, the motion 5
vector predictor candidate calculation unit 311 sets the motion vector predictor candidate list size to
the calcufdiddibymber of available predictor candidates. [0146] In step 5303, the variable length

decoding unit 301 10 variable degodes mation v r_predictqr index in a bitstream using
the calculated méﬁtn \é%e%?ér pgrg]l% or cgﬁ idaﬁ%s%ﬁzer.\/[gﬁ%rln%?E%%@(S%thg %%ﬁ‘cfé%%%tor
predictor caltdidatéors ecatdtiladiod uniz Bl gfererates motivrbeactof peedidtabdandida@icfrom blocks

adjacent -gurrent cQ:l sing.th od ibeg bel 8] In step
5305, theﬁ%&gigr%eg%c%oqgc%rﬁgﬁj%itﬂggg@ggs%%%%g regze((g\:jodgél1 r(gg)tioniﬁeiézﬂr' di fte%eﬁ}glg ﬁ%&tﬁle motion
vectbr pred@icterrcapididhiel indiczaetlbg ahe deabdledirioionwetioBgrédiseiindde toalbalate a

motion v d gt nirol upit.309.ca the intey.pr ic'gr}lﬂg 080
generate%e%?g-m%@gte%%seﬂgi{r?l_%%)e ﬁgtcugfa%(%d %n%t??r?%e?%EE%?g?g]H ts%w%u%t be noted
that if theavidtierble croigstedietoceandidatesiist size calculated in step 5302 is "1", it may be estimated
that a mcﬁ'@géyg(jtor predictor index is 0, without being decoded. [0150] 30--FIG. 23 is a flowchart

showing detailed processing of step
In step $303, the variable length decoding unit 301

10 variable-length decodes the motion vector predictor index in a
bitstream using the calculated motion vector predictor candidate list
size.

(0147} ,
In step 5304, the motion vector predictor candidate

15 calculation unit 311 generates motion vector predictor candidates
from blocks adjacent to the current block and a co-located block
.using the method described below.

[0148]
In step S305, the inter prediction control unit 309 adds the

20 decoded motion vector difference to the motion vector predictor
candidate indicated by the decoded motion vector predictor index, to
calculate a motion vector. Then, the inter prediction control unit
309 causes the inter prediction unit 308 to generate an
inter-predicted image using the calculated motion vector. -

25 [0149] _ _
It should be noted that if the motion vector predictor
candidate list size calculated in step $302 is 1", it may be estimated
that a motion vector predictor index is 0, without being decoded.
[0150]
30— FIG. 23 is a flowchart showing detailed processing of step

S302 .in FIG. 22. Specificaily, FIG. 23 shows a method for
determining whether a prediction block candidate [N] is an available
_predictor candidate, and calculating the number of available
predictor candidates. The following is a description of FIG. 23.

35 [0151]
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5302 in FIG. 22.Specifically, FIG. 23 shows a method for determining whether a prediction block
candidate [N] is an available predictor candidate, and calculating the number of available predictor
candidates. The following is a description of FIG. 23. 35[0151] In step 5311, the motion vector
predictor candiddt® catéiBtio drit 311 d&ermitddAthetMBCE PrediRiiBA KBRK carRRtAMEaRS is (1)

decoded byt Biediction, $2)1ogated-autside & heyndany of Asslica ) @ Bisltreuhieh dnaglgdes a

current block to be decoded, 5or (3) not decoded yet. [0152 Here, if the determination result in

step 5311 \5tiad dVed s SEREBY1NHE REBSHSIder é@di&é?&ﬁﬁd%‘f@ IGHIcHI RRIAARIYLL sets the

predictiom black|readidaie it asra nohiayailakie d8Peedioter candidatadn ster:-53 &2 dar dhe other

han%, if the;t termination result in step 5311 is false (No in 5311), the motion vector predictor

candidat&t %jeﬁ’i% dﬁ?@gfée?!’sethe prediction block candidate [N] as an available predictor

candidatg fngep 5313. [0153] 15In step 5314, the motion vector predictor candidate calculation unit

311 determines whether }h%ﬁljregiction block candidate Nj is an available predictor candidate or a
e. Her

co-located block T&rididd SEHETHE B RRRGE6S Yas R S8 537114 id 3rtE 428 TR %StEp 5314),
the motiost¥ectararedicten sandidatm 2becaleulatinndinticyl kadds ddedhedembearn ehayaiable -
predictor _didates, d updates the value in _strecp 55._$n the ther hand, if the eletermination result
in step 53;2@1 s Pse (lgﬁem B{e% 8418 "th8 96tort- 98 QM P& cdii e lc ¥Rl INR 311 does
not gpdaterthei ntorber of dvaiakle predietgs canlidates. @5{01%# otHerdesaried apovgeif a

11 2L b 156 REHHLT SVl s LArReERLSE rahene of hrelft TR Beaterd

block is apeavailapequedictor c30 dapdidate srcau o availaiie predicterteanHislate-Aneerdingly, even
ifinforme}tfipn fa co- ogca%:ed lock is lost dueItogﬂacketl ss or the like, there.is no difference in the
number 14518 BHEditTor Candii SR BEAGHRY FOVIAG picflE ikt BopfRiR Bhd the

moving pj@dreecoding apparatus. 35[0155]

15 In step 5314, the motion vector predictor candidate .
calculation unit 311 determines whether the prediction block
candidate [N] is an available predictor candidate or a co-located
plock candidate. Here, if-the determination result in step 5314 is
true (Yes in step S314), the motion vector predictor candidate

20 calculation unit 311 adds 1 to the number of available predictor
candidates, and updates the value in step S5. On the other hand, if
the determination result in step S314 is faise (No in step $314), the
motion vector predictor candidate calculation unit 311 does not
update the number of available predictor candidates.

25 [0154]

As described above, if a prediction block candidate is a
co-located block, the motion vector predictor candidate calculation
unit 311 adds 1 to the number of available predictor candidates, -
irrespective of whether the co-located block is an available predictor

30 candidate or a non-available predictor candidate. Accordingly; even
if information of a co-located block is lost due to packet loss or the
fike, there is no difference in the number of available predictor
candidates between the moving picture coding apparatus and the
moving picture decoding apparatus. '

35 [0155]
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The motion vector predictor candidate list size is set to the number of available predictor candidates in
step 5302 in FIG. 22. Furthermore, in 5303 in FIG. 22, the motion vector predictor candidate list size is
used for variable-length decoding motion vector 5 predictor indices. Accordingly, even if reference
picture informatior [reludiag tnforveatiorn op scsbidcatathinldék at ¢héi ke dsAdesistheemdvinghmcture

decodi Ily: d f tor. predictos indices, [ ] IG. 24 is
a lowchall Shooihg Al B o o B S A Sy 1B 32 G0 a methoc
for calculafmgtm@ﬁw&to&fbre‘d&ﬂﬁ candifidfes. P followingnis daescriptiborof F1edR4 {0157 15in
step 5321 thedneded weearediqLenndidals calodation 4 BLL iRt g tsdygdiction
block candidate [N], a motion vector predictor candidate in thie prediction difection X using Expressions
1 ancP2 afd\Rd k@ aidid R ScalcOHItsd Singidate Y& A toreiponting phetofgerrhotionaléctor

predictor sRefAREdSRFEOM0ABRIN oflsien.2822«lie BAYER veFtohpreglelor capligatp palculation

unit 311 searches for and deletes a non-available predictor candidate and a redundant ¢andidate from
the motioANV/e¥idYhredfdtBF tafthdae Iikds, AB BAGAMIH HB88. masditers250ys59]ecodr step

9323, the Melon Y &LIeL Bredicteficapdidate calsulation unit 311 adds a new candidate to a

corresponding one of the motion vector predictor candidate lists using the same method as in FIG.
19A. 30[0L8d156]1 FIG. 25 shows an example of syntax used when a motion vector predictor index is

addeg 10 a bitstreps 1 54G185sIntRivAiRG.Hag iNclomies @ RiedielpnAiiralion ia gnd fup idx
indicates a motion vector predictor index. NumMVPCand indicates 35the motion vector predictor
candidateSi&tDs‘f'zei%ndtiﬁgsii’e?issetﬁ@eﬂgma”\/r FIG. 24 shows a method for

calculating motion vector predictor candidates. The following is a
description of FIG. 24,
[0157] |

In step 5321, the motion vector predictor candidate
calculation unit 311 calculates, from the prediction block candidate
[N}, a motion vector predictor candidate in the prediction direction X
using Expressions 1 and 2 above, and adds the calculated candidate
to a corresponding one of the motion vector predictor candidate lists.
20 [0158]

In step S322, the motion vector predictor candidate
calcuiation unit 311 searches for and deletes a non-available
predictor candidate and a redundant candidate from the motion
vector predictor candidate lists, as shown in FIGS. 15A and 16A.

25 [0159] ”
In step S323, the motion vector predictor candidate

ek
U1

calculation unit 311 adds a new candidate to a corresponding one of
the motion vector predictor candidate lists using the same method as
in FIG. 19A.
30 - [0160]
FIG. 25 shows an example of syntax used when a motion
vector predictor index is added to a bitstream. In FIG. 25,
——~ inter_pred_flag indicates a prediction direction flag, and mvp_idx
indicates a motion vector predictor index. NumMVPCand indicates

35 the motion vector predictor candidate list size, and the size is set to
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the number of available predictor candidates calculated in the processing flow in FIG. 23 in the present
embodiment. [0161] As described above, according to the moving picture decoding 5 apparatus 300
according to the present embodiment, the motion vector predictor candidate list size to be used when
a motionte@ton predieror ided Vs dadde ondecbdéd tafdbediaediateddsy usingecmeéthotirdependent

of refere pictws infermation petuding information.efa, €04 Pl nd the like. Accordingly,
the 10 m%%/%]% ictur’%1 decoding apparatus 300 car!?g%proprigte y?géoc%q]gt%itstream having improved

error res ][0162] More specifically, the moving picture decoding apparatus 300 according to

the present embodirari s agsy blodbeduimeref 1A Axainieiditipicaudidass il a

prediction block candidate is a co-located block, irreSpective of whethér the co-located block is an

avatbableAR Ediidi canditfate ot e hevilgDiRtiRsS 8Bso@RYLpPERE 300 @eter@ies bit strings
to be assjgnad fogratinRRCtos RErdister indices esing e numbey,sfayailable mrsdlicior gandidates

20 calculated in this way. Accordinaly, even if reference picture information including information of a

co-locatd BIBERToH AR idViRFSiBluRs JE68AE dpparatie3cs i atiesk fvullydBode- a motion
vector pragiatapndexJarRH deRurthar, dhe numker pfspotien YR Predistor ?ﬁeﬂbﬁiﬂtﬁ‘? has not

reached the number of available predictor candidates, the moving picture decoding apparatus 300

accordin ¥PHE pHENIAMBoIMEREBAR Gppiesiatdl) dekbge HighstreAsCRrdiRiBhYeollY efficiency
hagbeenimpiene biyraddingear Bevneprdidniedaying e Bonew BIoHPRYRGeE RregicteyAs § motion

vector predictor candidate. [0164] It should be noted that in the present embodiment, although the
moving piétEE 8B8EB Al APFalBIRY 8Y6 AdRE R héiR T558iIa&R having a new motion vector predictor
as a motjgnyegtor predictor 35 candidate if the number of motion vector predictor candidates has - 47

More specifically, the moving picture decoding apparatus 300
according to the present embodiment always adds 1 to the number of

15 available predictor candidates if a prediction block candidate is a
co-located block, irrespective of whether the co-located block is an
available predictor candidate. Then, the moving picture decoding
apparatus 300 determines bit strings to be assigned to motion vector
predictor indices using the number of available predictor candidates

20 calculated in this way. Accordingly, even if reference picture
information including information of a co-located block is lost, the
moving picture decoding apparatus 300 can successfully decode a
motion vector predictor index.

[0163]

25 Further, if the number of motion vector predictor candidates
has not reached the number of available predictor candidates, the
moving picture decoding apparatus 300 according to the present
embodiment can appropriately decode a bitstream for which coding
efficiency has been improved by adding a new candidate having a

30— new motion vector predictor as a motion vector predictor candidate.
[0164]

It should be noted that in the present embodiment, although
the moving picture decoding apparatus 300 adds a new candidate
naving a new motion vector predictor as a motion vector p'redictor

35 candidate if the number of motion vector predictor candidates has
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not reached the number of available predictor candidates, the present invention is not limited to this.
For example, as in Embodiment 1 described above, when creating the motion vector predictor
candidate lists, the moving picture decoding apparatus 300 5 may set a new candidate having a new
motion vetdr predictt? ds Bhanitial VERG ofcd]l theahitiole vdeterdd Fd@ittof @astidateson the motion

vector pregielop sandidateqfistsn (065 s shauid hedoted thatalthoygl) the mowipgpictyke dgcoding 10

apparatus 300 according to the present embodiment determines bit strings to be assigned to motion

vector prédito Hidiegs bsingihethiipfser dP avalabie edicisrdandidbies caretiakd\wy&dMays
adding 1 yhep @ riedishion Block randidate isfeqrerard block dussnediuhefavasiiering

co-located block is an available predictor 15candidaté, the present invention is not limited to this.

[0166] ERY S&iIEheGAPANABIIR HED Ay pAIatie ROBREY R MiRESiItatiRgs to be
assigned f;matiopyreLorgresicten indiges Y#ing éhe Hmber plavrilabie piadistos candigates 20
calculated by always adding 1 also in the case of a prediction block candidate other than a co-located
block in stB® 591 WEEKO T 2B SpEdifREafF THATAGRiINEBRture decoding apparatus 300 may assign a
bit string ipa @ggion vector predictor index, using the motion vector predictor candidate list size fixed
to the maximum value M of 25 the number of motion vector predictor candidates. In other words,

assuming that all Brédi@ietfpRstinedsdidties AEthedighid brdrévf Sxhdictss ardaredfydicture
decogling apparaiie $0901ay fxdheimgUan YREQ EeiRtoECARANA dpliSEaHe e maxipym value

M of the number of motion vector predictor candidates, and decode 30motion vector predictor indices.

[0167] FoP xApId GniRe BTEE@REEMIBIMMIAL RiN@GHRT b Lk Q/alRANG BB thESH IS motion
vector pregipiopeansidaies is (5 égiacentilpdehAdiacestoioet Birerriesatadigekaatiasgnt block

35 C, adjacent block D), the moving picture decoding apparatus 300 - 48 -
1 when & prediction block candidate is a co-located block,
irrespective of whether the co-located block is an available predictor
15 candidate, the present invention is net limited to this.
fC166]

For example, the moving picture decoding apparatus 300 may
determine bit strings to be assigned to motion vector predictor
indices, using the number of available predictor candidates

20 cealculated by always adding 1 also in the case of a prediction block
candidate other than a co-located block in step 5314 in FIG. 23.
Specifically, the moving picture decoding apparatus 300 may assign
a bit string to a motion vector predictor index, using the motion
vector predictor candidate list size fixed to the maximum value M of

25 the number of motion vector predictor candidates. In other words,
assuming that all prediction block candidates are available predictor
candidates, the moving picture decoding apparatus 300 may fix the
motion vector predictor candidate list size to the maximum value M

of the number of motion vector predictor candidates, and decode

[E9]
<

~motion vector predictor indices.
[0167]
For example, in the present embodiment, since the maximum
value M of the number of motion vector predictor candidates is 5
{adjacent block A, adjacent block B, co-located block, adjacent block

35 (C, adjacent block D), the moving picture decoding apparatus 300
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may always set the motion vector predictor candidate list size to 5, and decode motion vector predictor
indices. Furthermore, when the maximum value M of the number of motion vector predictor candidates
is 4 (adjacent block A, adjacent block B, adjacent block C, 5 adjacent block D) in the case of a picture
for which mey:ladatedy bleek ismot meddired os@tBpictird ot aPqactdie fdewhich sir &pictFe is
rofotod Wi mayo picjueeadin apeals A A wRYR SELING 10D KeElor pLeditor
candidate list size to 4, and code motion vector predictor indices. 1 ] E?ﬁiccor(%ng y, the
variable |6ngkitedsding N30 ofafie hidying Wittdfy detbdimpajparaisc3o0 carddéotiera motion

vector predictar index [ it iefgrring £o inf ' a i |

co-Iocateeéd% o%k For ez%:rﬁ)p{?%%e@éerwglﬁ#gﬁg b%%&gﬁgm%%eﬁér%@%ﬁeﬁﬁé Eength
decoding afita30ANdah ! pe kel ded thig for is@hdePskinbifd provdskifigiof stelss-88¢4 aie G815 in
FIG. 23. [ X u n mofti > redictor
candidate@#s?%iﬂz:(i%}sTc %ﬁ%%%\f\@ eﬁé‘ m%x?n@rr? \%I?épl\t%g‘ ﬁgﬁﬁﬁ%ﬁgf%ﬁ% %@ﬁ)ﬁgé%gtgoﬁgo
candidatesS fEIHE théfion Veadrprediadr €andrRade siing i9 Axad &5 tie TrEXimay @liwe githe

number o To\gRY; : i ndi C e 0] as
shown in Igz%otg?éré c%%é?ﬁ%?%ﬁte&% gc};%ag?g} %@.%{@/(?&%%% ﬂgt‘?’%ﬁa&?%gmnéﬁ?e??éﬁhe

number of Me{iBA WRESOprédie@dicéanditsieEmay be obtained from SPS, PPS, or a slice header. This
enaples ttﬂ@ megimum value M of the number of motion 30- vector predictor candidates to be changed
according to a current picture to be decoded, thereby reducing the amount of processing, and

improving coding EfGEEHY Oittus L B Bitsteeiabéan is@dtodea prepagy. pmodifzatlonadf ERdodiments
1 and 2] 39[03 74 pictDEMPodisnents 4 34 egscrlnd abovewvhendne mefien yapiqrpyedictor

candidate list siz€ is fixed to the maximum value of the number of motion vector predictor candidates
(correspoRARG 3 ah BXARPIE 0P DikeE BamMbeot fod b @brey] Fenkonistiieon vertben of an

adjacent block or a co-located block. For example, the amount of
15 processing to be performed by the variable length decoding unit 301
can be reduced by, for instance, skipping processing of steps 5314
and 5315 in FIG. 23,
10169}
FIG. 26 shows an example of syntax used when the motion
20 vector predictor candidate list size is fixed to the maximum value M
of the number of motion vector predictor candidates. If the motion
vector predictor candidate list size is fixed to the maximum value of
the number of motion vector predictor candidates, NumMVPCand can
be deleted from the syntax as shown in FIG. 26, compared to the
25 case of FIG. 25.
[0170]
The maximum value M of the number of motion vector
--predictor candidates may be obtained from SPS, PPS, or a slice
header. This enables the maximum value M of the number of motion-
30— vector predictor candidates to be changed according to a current
picture to be decoded, thereby reducing the amount of processing,
and improving coding efficiency. Thus, a bitstream can be decoded
properly.
[Modification of Embodiments 1 and-2]
35 [0171]
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5 predictor candidate lists have null elements, a predetermined motion vector predictor candidate for
the improvement in error resistance (second candidate) may be inserted into each null portion of the
motion vector predictor candidate lists, to improve error resistance. [0172] 10As the second candidate,

a motion vector prdfeftemdnaiat aliry e mbtida SEdE AhabemRgnitiidaist (oe oy foriexample,
may be aggighefl piagisecoPe saulidate i acandidpler fORIMRIPYIAG §HANARSISIANGS gRd dlpus even if

a plurality of second candidates are to be added, all the second candidates may be set to the same

value. OrffHe BERHRIST £RNHRNIMESTOR BARAIHGEER Tor ABslate SR ekaemy i aad thus
different candideipsee geded il apIHgHnanevcaRdidalgsae o ’Qetﬁ‘édﬁ%ktl shpuld Agpoted that

the new candidates may include a candidate which is the same as any of the one or more first

candidatdd SHGHRIORR M ifele diebhd Basuialb & 2538 %tl%séltpf"@ﬁ@afe rMingHdutadéaidted that a
possible Rigtest of Asgigtne thermerpncrdidate istbrovssignihe sespnscapdidatefea null

candidate after adding a new candidate or (2) to insert the second 25candidate into all the elements of

© the motiohSFQorhrediidaifilaaeiistd anEesy iRiflaliziHgy Re fstsNiell 7BP rtiorirefisth @escription
of the case (k) i Whieh dhersacand eandigrieds essigned 1&ai vl capdidateaftes adding aanew 30

candidate, in the movmg picture coding apparatus 100 and the moving picture decoding apparatus
300. [Olfﬂ FIG 15B shows tables illustrating examples of a motion vector predictor

cangiflate list for e predistien Hieetonify gte; 30HBsbews dzhles WrekadingrexamaiReeka motion
vector pr%déci}%g SBOﬁ'lotlon vector whose magnitude is (0, 0}, for example, may
be assigned. The second candidate is a candidate for improving
error resistance, and thus even if a plurality of second candidates are
to be added, all the second candidates may be set to the same value.
15 Onthe contrary, a new candidate is a candidate for improving coding
efficiency, and thus different candidates are added if a plurality of
new candidates are to be added. It should be noted that the new
candidates may include a candidate which is the same as any of the
one or more first candidates and the one or more second candidates,
20 as a resull.
[0173]

-It should be noted that a possible method of assigning the
second candidate is (1) to assign the second candidate to a null
candidate after adding a new candidate or (2) to insert the second

25 candidate into all the elements of the motion vector predictor
candidate lists, thereby initiatizing the lists,
[0174]
First is a description of the case (1) in which the second
candidate is assigned to a null candidate after adding a new
30 - candidate, in the moving picture coding apparatus 100 and the
moving picture decoding apparatus 300.
- [0175]
Here, FIG. 15B shows tables illustrating examples of a motion
vector predictor candidate list for the prediction direction 0. FIG.
35 16B shows tables illustrating examples of a motion vector predictor
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candidate list for the prediction direction 1. [0176] FIGS. 15B and 16B show the motion vector
predictor candidate lists in the case where the second candidate is assigned to a null 5 candidate
after adding a new candidate, and illustrate the case where the maximum value M of the number of
motion veetstPiddicolishrigindtes i baNicton 4 rPaverFIG. 17B is a flowchart showing a
proceduret @fle;aéqulating a 10 motion vector predictor candidate in the case where the second
candidate is assigned to a null candidate after adding a new candidate. It should be noted that the

same signs are uké&for thefkatiel Prock s8iRYVaEN R IBOI TGy a7ke ThEaAistRtien PEbcEtFe
correspongs 1o §eppd 02484 |Gk exeruteddnnihg rpavag Pitlresl 3 segingapraralus, 190, and

also corresponds to processing of step 5304 in FIG. 22 executed by the moVing picture decoding

apparatu$306! ifREeratisT e diniiclitrrGhbdide gt anddivshrated hasmsanaRIeMm, and
thus doescRet aed iehmsalsdiaied NOLBlHRQIN stem BER L Jhermstionverier predicton ransidate

calculation unit 114 of the moving picture coding apparatus 100 determines, using the method
described“ @B abRstHEr a pRdictirtBictk candidate [N] is an available predictor candidate. [0179]
25In stepg{2;/the motion vector predictor candidate calculation unit 114 derives a motion vector .
predictor candidate in the prediction direction X from the prediction block candid?ﬁt;aJN{using
Expressions 1 and$%abbvd dRdadiRWd'@&lived ewibate B 8 ¢@HEEBoRAING brid aFithE Motion

vecter pregigten panibeielists e NOLB0] candidder Sthldihke oten NerioePraiictacadidate
calculation unit 114 searches for and deletes a non-available predictor candidate and a redundant

candidate“ RO FatRoben 96&t pecicisr cndibate faRdig@ag1pfter adding a new
candidate. It should be noted that the same signs are used for the

same processing as those in FIG. 17A. The calculation procedure
corresponds to step S102 in FIG. 14 executed by the moving picture
15 coding apparatus 100, and also corresponds to processing of step -
= 5304 In FIG. 22 executed by the moving picture decoding apparatus
300. The motion vector predictor candidate list size is ﬂxéd to the
maximum value M, and thus does not need to be calculated.
[0178]

20 In step 5151, the motion vector predictor candidate
calculation unit 114 of the moving picture coding apparatus 100
determines, using the method described above, whether a prediction
block candidate [N] is an available predictor candidate.

[0179]
25 In step 5112, the motion vector predictor candidate
calculation unit 114 derives a motion vector predictor candidate in
~the prediction direction X from the prediction block candidate [N]
using Expressions 1 and 2 above, and adds the derived candidate to
a corresponding cne of the motion vector predictor candidate lists.

30  [0180]

In step 5113, the motion vector predictor candidate
calculation unit 114 searches for and deletes a non-available
predictor candidate and a redundant candidate from the motion
vector predictor candidate lists.

35 [0181]
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In step 5114, the motion vector predictor candidate calculation unit 114 adds a new candidate to a
corresponding one of the motion vector predictor candidate lists. Here, FIG. 196 is a flowchart showing
a procedure of adding a new candidate in the case 5 where the motion vector predictor candidate list
size is fixed. FIG1N96§@kferedtlifom FIG: 19R@HI9 ™ thedéeiminaash ehethod imrslépade31, and
new candidaes & he Adeeruntd hesnymbsy of sandinatesysashes the melien ye st Predictor

candidate list size, rather than the number of available predictor candidates. 10[0182]  In step 5155,
the motidi e didP predickstdandiBardisi@iateéii 212 dtfdSthe B&ohd EaldidhfBo ithedend of the

motion veglay, PFRIEOheaRHeate fistscas SPavHT A 4B HyFACH 4B aNddR M EIG. 1408 Ay gxample of

the second candidate is a motion vector predictor candidate having a motion vector whose magnitude
is (000). jElg3)e theieno e, YR amewerirtenofaitadib8el Gfe 8 Efyhing the setend
candidate torp pulipaacidaterPOiD 184 . 19lA SemySid hHbe malanyreiel Preditioneandgidate

calculation unit 114 determines whether the motion vector predictor candidate list size (for example,

maximur§ YRRV 3 the HufhHee ¥F sRhSHIRERS 5reBidS afdrdies) ! zEFeonmBre sspeéifically, it

25is determpetiwheterheraation vegienpipdiglorcangidate; istsrinchrigia ol eleman;d0185]
If the determination result of step S171 is true (Yes in step S171), the motion vector predictor

candidaté@HR&NatiBA kil 818 80 Ads Oh §iép FAbe REcHERY EhRdEde t8%he null element of a
cofrgsponding pne of the motion vector predictor candidate lists. Furthermore, in step 5173, the motion
vector predictor candidate calculation unit 114 adds 1 to the number of motion vector predictor

candidates. 35 [0486] SteP |f thd aéternfif&tioMBSIMTbf AEFERT 1 iR FRYES in SRIPHLPLR the

motion veeior pregisior aandidate calgdlationdinitblhendstheiadditionof the sependeanglidate. At
this time, the motion vector predictor candidate lists will be in the state shown by (b
motion vector pred

ictor candidate lists, as shown in (b) in F)Ig 15B-
and (b) in FIG. 16B. An example of the second candidate is a motion
15 vector predictor candidate having a motion vector whose magnitude
is (0, 0).
[0183] _

Here, FIG. 27 is a flowchart showing a procedure of assigning
the second candidate to a null candidate.

A

207 184

l_._,
]

in step 5171, the motion vector predictor candidate
calculation unit 114 determines whether the motion vector predictor
candidate list size (for example, maximum value M — the number of
motion vector predictor candidates) is zero or more. Specifically, it
25 is determined whether the motion vector predictor candidate lists
inciude a null element.
[0185]
CIf the determination result of step S171 is true (Yes in step
$171), the motion vector predictor candidate calculation unit 114
30 adds, in step 5172, the second candidate to the null element of a.
corresponding one of the motion vector predictor candidate lists,
- Furthermore, in step 5173, the motion-vector predictor candidate
. calcutation unit 114 adds 1 to the number of motion vector predictor
candidates.
35 [0186]
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5FIG. 15B and (b) in FIG. 16B. [0187] It should be noted that here, a description is given

assuming that the processing is performed by the motion vector predictor candidate calculation unit

114 of the movin%Fpicture coding 10 apparatus 100, it is possible to successfully decode motion vector
y

predictor indices by PefforRiisd tRENHHfpiceedsing astein the ddsd svihate @né Mibtion Sedior
predictor gandidate galcaton ini3th of e MRHE RisHie fecoding ApRaTRIHS AP Performs

calculation to obtain the motion vector predictor candidate lists. 15[0188}j Next is a description of

the case Whefe the REFHPRfd BEdrRCAPRraRRMeG td tHRtEIM G PiQurE e EB@HG Bpparatus
300 (2) injitadizsrthe-motian vasior m@gEéoriS@@d\wmeﬂ@tw}&H@%ﬁﬁgéh@rﬁ?ﬁﬂﬂ%‘}a’@ﬁwqw into all
the elements. 2&06‘%0189] Here, FIG. 15C shows tables illustrating examples of a motion vector
predictor ‘cHadidat® iR r tRe preditton’dection 0. FIG. 16C shows tables illustrating examples of a
motion vegiqraaredictor candidate list for the prediction direction 1. 25 [0190] FIGS. 15C and 16C
show the motion vector predictor candidate lists in each process when the motion vector predictor

candidate lists artlififiQizkd BF RHEHd S8L0RE Ean @ da&S FiBE A dSaRAVRIT @88H SFate the

case whefigdheinaxigyigevaliedy! of therumbaeef I9meten vaeierpredisiarcansidatesisd (N = 0 to
4). [0191] FIG. 17C is a flowchart showing the procedure of calculating a motion vector predictor
candidat& HAERE of Hitdlighig the Wﬁon%v%étop&ear&?or SRt iBS By Gsing AR cond

cangjdate, #oalha Galcutption precestise is lGetprosgssingstomesrpndingdoriiatiofy 32t tgiep 5102 in
FIG. 14 executed by the moving picture coding apparatus 100, and also corresponds to processing of

step S30RTF BIELD i@)@é&%&ﬁy@ﬁéﬁﬂ5%@%iéﬁ%miﬂ§%éﬁ% 3P The Rotdttector
predictorgansiidaie, istaize isfixedta the reaxiotem vakigiMasad-titi$100f naRssary tercalculate

e Sz D MOV a D et UBCoding apparatua 06 FEtore U ten to
obtain the motion vector predictor candidate lists.
i5 {0188]

Next is a description of the case where the moving picture
coding apparatus 100 and the moving picture decoding apparatus
300 (2) initialize the motion vector predictor candidate lists by
inserting the second candidate into all the elements.

200 [0189]

Here, FIG. 15C shows tables illustrating examples of a motion
vector predictor candidate list for the prediction direction 0. FIG.
16C shows tables illustrating examples of a motion vector predictor
candidate list for the prediction direction 1.

25 [0190]

FIGS. 15C and 16C show the motion vector predictor candidate
lists in each process when the motion vector predictor candidate lists
are initialized by using the second candidate. FIGS. 15C and 16C -
each illustrate the case where the maximum value M of the number of

[0191]

FIG. 17C is a flowchart showing the procedure of calculating a
motion vector predictor candidate in the case of initializing the
motion vector predictor candidate lists by using the second candidate.

35 The calculation procedure is the processing corresponding to that of
- 53 -



[0192] In step 5161, the motion vector predictor candidate 10 calculation unit 114 of the moving picture
coding apparatus 100 sets the second candidate as all the motion vector predictor candidates [Ni] (Ni
= 0 to 4). An example of the second candidate is a motion vector predictor candidate having a motion
vector wh&§8 imagaitidle iB (0716} 15[6198x eC Ul dtep B 16D ahdmevtioroveriot predictediandidate

calculation, Hjk 4 deternaines uhgiley thermation rvagt%pfﬁd&te%gmaiflﬁﬁes%@te"seﬁid@%adiacem

block Ni is a nhon-available predictor candidate or a redundant candidate” [0194] If the

determinatibft reddit BI&ER BA6 DY tRE (VB W B pEEERY ahe Yetdififatoria ©iép 5188 G made for
the next agjagenhiieeirNivi ¢he defararnation resWtpfister J162 isifalseidNorR stepRL6d) dn step

5163, the motion vector predictor candidate 25 calculation unit 114 obtains the motion vector predictor

canditiateEm R NG HEDMcieNd ditHgptate PEJIREBEREINYG bR thd #i6LbAS &IESR predictor
candidaterlstsh Atitisgina dhednaiion Kectos predictargangidate saleulation snitd @esighs. to the
adjacent block Ni, a motion vector predictor index having the 30 smallest value among the motion
vector pre%ﬁi@f:ﬁ}'ak@é%léigned to the second candidate. Then, the motion vector predictor candidate
calculatiopminiy 214 overwrites the motion vector predictor candidate having the assigned motion
vector predictor index with the motion vector predictor candidate from the adjacent block Ni. 35[0195]

In step 5164, the ibtiott Gectorpradictol B&ndidded iRdicul4Bst @hit PIEFHaES nevp&idiase o a

cornggponging @iee iof iheimetionveeter eredisioneapitdatedists dhiete athp anation vegiorgreictor
candidate calculation unit 114 adds a new candidate using 5 the method shown in FIG. 19B. [0196]
At this e EnE SHGHRH VEERSHBRECRP ARdiie RIS IR BeERie BERE HWN R EY HRERS. 15C

and (c) in NG 116¢1 (019714 iy shonldl be aipteddhet BREe s BFRIRIONISHAYRN; 8SUMBYon
vector predictor candigate having a motion vector whose magnitude
is (0, 0).
15  [0193]

In step 5162, the motion vector predictor candidate
calculation unit 114 determines whether the motion vector pred.ictor
candidate obtained from adjacent block N1 is a non-available
predictor candidate or a redundant candidate.

SZ200 10194] _

If the determination result of step S162 is true (Yes in step
5162), the determination in step S162 is made for the next adjacent
block N1. If the determination result of step 5162 is false (No in
step 5162), in step S163, the motion vector predictor candidate

25  calculation unit 114 obtains the motion vector predictor candidate
from the adjacent block N1, and updates a corresponding one of the
motion vector predictor candidate lists. At this time, the motion
vector predictor candidate calculation unit 114 assigns, to the
adjacent block N1, a motion vector predictor index having the

30 smallest value among the motion vector predictor indices assigned to
the second candidate. Then, the motion vector predictor candidate
calculation unit 114 overwrites the motion vector predictor candidate
having the assigned motion vector predictor index with the motion
vector predictor candidate frocm the adjacent block N1.

35 [0195] .
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that processing is performed by the motion vector predictor candidate calculation unit 114 of the
moving picture coding apparatus 100, it is possible to successfully decode motion vector predictor
indices by performing the same processing also in the case 15 where the motion vector predictor
candidate calculation @iigB11 %91 thé, mdiiey piEtaié@Rcoding Eppakrgsi3omperfoisicdrigation to

obtain th i of, iGtar idate Jj e, th ' dj ndidate
list showﬁcglyeg%ﬁ({)%ﬁ\ EI@??&Bgaﬁg r%%e%@t[?ﬁs \?ﬁ(ﬁ%iﬁ?ﬂ%@ ?;ﬁgﬂg%g’ﬁggﬂ@ﬁn gﬁbﬁn FIG.

15C are tHe&s A, ad RS HGtRIEE Eld pradidbd e digde- list tabRun TR (F) MG BB aRd the
motion vegiarpredictor candidate list sheyedly (Bhip T Ha4gare e spmenHids ik caaiRe seen that

the same motion vector predictor candidate lists 25 can be obtained by using either one of (1) the

method ofR8siHRR sk Seeund tandldateltd B null candidate after adding a new candidate and (2) the
method op’mpggi g the second candidate into all the elements of the motion vector predictor candidate
lists to initialize the lists. 30 [0199 It should be noted that although the present modification shows

an example in whHightRE hish FE@IMREGRORGHIdALE FATHY £ Aot dhalseidr s, 0)lisR8signed as
the second aapelidatadhersasens nyention fsrant imited fdhis)Fer famples @ motion 35 vector

predictor candidate assigned to another motion vector - 55 - predictor index may be copied.
Furthermbftt @ Chndidate may be generated from motion vector predictor candidates assigned to other

motign vector prefickerdndexes Rnaveraging the meaghiuee fi maBen Meeipre Af ALGmYRELor
predictor candidates assigned to 5other motion vector predictor indices, for instance. [0200] It

should bet Réfed RFRGREHRG e oAt HRecriBYs, BR@ nfBREWET a¥&§RMy the S8teker
candidate; {hithezmethed Rf assigningdhgrseqond caydidate tog fullrgndidate,after agding;a new 10

candidate (third candidate& and (2) a method of inserting the second candidate into all the elements of

the motioA RE&0R BEditidY cdhdiBaROFtE BRI dGRE TR Hive PREARITTERHON iSRS ifhited to
this. [020}-edictor indices by performing the same processing also in the case

15 where the motion vector predictor candidate calculation unit 311 of-
the moving picture decoding apparatus 300 performs calculation to
obtain the motion vector predicior candidate lists. |
[0198]

Here, the motion vector predictor candidate list shown by (<)

20 in FiG. 15B and the motion vector predictor candidate list shown by
(b} in FIG. 15C are the same, and the motion vector predictor
candidate list shown by (b) in FIG. 16B and the motion vector
predictor candidate list shown by (¢) in FIG. 16C are the same. Thus,
it can be seen that the same motion vector predictor candidate lists

25 can be obtained by using either one of (1) the method of assigning
the second candidate to a null candidate after adding a new
candidate and (2) the method of inserting the second candidate into
all the elements of the motion vector predictor candidate lists to
initialize the lists.

30 [0199)

It should be noted that although the present modification
shows an example in which the motion vector predictor candidate
having a motion vector (0, 0) is assigned as the second candidate,
the present invention is not limited to this. For example, a motion

35 vector predictor candidate assigned to another motion vector
I o g



15For example, in step S305 in FIG. 22, the motion vector predictor candidate calculation unit 311 of
the moving picture decoding apparatus 300 may add, only in the case where an element indicated by
the decoded motion vector predictor index is a null element, the second candidate only to that null
element, natisetitian 20 dreatingaviotien veptierdurediatot bamdivate Jists bavidgds: auliredgmieats. In this
case, itis ' 0 i Jal ition, for examnple, in step 5305 in
G 22, (ol T b e B CICt e il G Lot S GRS decodec
motion vebidrippadistecinexiis epéaton thardenxsgal iy treMengestivaludef motgmnivectbe poddictor
indices, a?ﬁidftm"ﬁ dg@&mj gti res kt Arug e g‘fﬁ_’]ﬂid (#]% SSj uéj Alterpatively,
for example, in step 5305 ?n F%g. 22&,j thg_mot?oé(?%gcéfr)@ d) predi(%ern?a?r%’ | a?e %égﬁ(Q:? aQi%éeu{rﬁ 311
determine@tiBétiBOtHS dedea6a Motiod véeton pradietr findexris greater than or-equal to the largest
value of q@'@@dfctor predictor indices, and if the determination result is true, clipping processing may

be performed on the value of the decoded motion vector predictor index, using the 35largest value of
the motion vector Bré&ditor thiice’d Gl tHaa thdress b oger soed] ittivk vactse predietsy index has a

value sm thedar. of [ ctor, predi indiges. {0203 mple, in the
moving p?ét%gﬁc?g:ocﬁﬂg %ﬁgqaﬁtlﬁ@sotg’]% gq%'r? é]rrr}?r o%%ﬁgfijﬁ%%{?étii@ 2 ré@%ndan?@a?@idégtg from
motion vegftipretidditasdigaes, eadtstdiptatiencamudtion nebtde preafittor adetingteis avt

assiged (9,3 degqeac ﬁpﬂﬁenc\éeﬁ&%%@jczaq&é{:@gg B3 QRPN # sae@g@%}t éﬁ%&%@ﬁ&?tor index

can be decoded successfully by handling a packe ich res Ina information of a

co-located BIdEkd ptirhéRb@red for @&@m@l@m@?ﬁ@viﬁﬁ pibtGrercedigappacdes 100eatidsoy
mistake, & GiPHAHREGIRLUHEIONAIEN bavingea Yilie OteterIhan of equd) i the fupbRigal motion

vector predictor candidates to a bitstream, a state may occur in'which a motion vector predictor
candidate! {§16€ d5tas$igited to the decoded motion vector predictor index. [0204] >

[0201] ‘ _
15 - For exampie, in step 5305 in FIG. 22, the motion veéctor
predictor candidate calculation unit 311 of the moving picture
decoding apparatus 300 may add, only in the case where an element
~indicated by the decoded motion vector predictor index is a null
element, the second candidate only to that null element, rather than
20 creating motion vector predictor candidate lists having no nul
elements. In this case, it is possible to reduce the amount of
processing.
[0202]
In addition, for example, in step S305 in FIG. 22, the motion
25 vector predictor candidate calculation unit 311 determines whether
the decoded motion vector predictor index is greater than or equal to
the largest value of motion vector predictor indices, and if the .

Alternatively, for example, in step S305 in FIG. 22, the motion vector
30 predictor candidate calculation unit 311 determines whether the
decoded motion vector predictor index is greater than orequal to the
largest value of motion vector predictor indices, and if the
determination result is true, clipping processing may be performed
on the value of the decoded motion vector predictor index, using the

35 largest value of the motion vector predictor indices such that the
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In the above modification, the second candidate is assigned to a null element of the motion vector
predictor candidate lists, and thus a state can be avoided in which a motion vector predictor
20candidate is not assigned to a motion vector predictor index. [0205] [Embodiment 3] The

processing HeReRsbaNR Ea6h YESHHoBRSEHEL SN BE SimPI§ Snib ¥AidtRed MMl dBsHMdER computer

system, by, 28 &8¢0ydinge ity A £aGONEHBYimedjwpt @roFagiame fo-impirmenting the configurations of the
moving picture coding method (image coding method) and the moving picture decoding method

(image d method) described in each of embodiments. The recording media may be any
recording media Fplong agriheddrograntcaihefgcpidedr80gueh dsragmagnatia disk 3arooptical disk,

o th moRCEBIGIE Couy RS Ge SHHLAREn o8y H8 46 Mg DRI Qeeetlg 35
method (imege; desedinaraethaddescribeskin eactwatiembedimeitionb 4/ @t systeaiz:using thereof
includes SORLGEEEIRG Sopar S iR o8 EO RO MR A oA U bRy
apparatuswaipgibelimageedecodingriaetbed v Otber sealigutationsde thesystem carcbelebianged as
e T, e o R YSIel e patn
10 information of a co-located block. Furthermore, for example, the
moving picture coding apparatus 100 adds, by mistake, a motion
vector predictor index having a value greater than or equal to the
number of motion vector predictor candidates to a bitstream, a state
may occur in which a motion vector predictor candidate is not
i5  assigned to the decoded motion vector predictor index.
102041
In the above modification, the second candidate is assigned to
a null element of the motion vector predictor cancidate lists, and
thus a state can be avoided in which a motion vector predictor
20 candidate is not assigned to a motion vector predictor index.
[0205]
[Embodiment 3]
The processing described in each of embodiments can be

I

simply implemented in an independent computer system, by

I
W

recording, in a recording medium, a program for implementing the
configurations of the moving picture coding method (image coding
method) and the moving picture decoding method (image decoding
method) described in each of embodiments. The recording media
may be any recording media as long as the program can be recorded,
30 such as a magnetic disk, an optical disk, a magnetic optical disk, an
IC card, and a semiconductor memaory.
10206]

Hereinafter, the applications to the moving picture coding
method (image coding method) and the moving picture decoding

35 method (image decoding method)} described in each of embodiments
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10 services. The area for providing communication services is divided into cells of desired size, and
base stations ex106, ex107, ex108, ex109, and ex110 which are fixed wireless stations are placed in
each of the cells. [0208] The content providing system ex100 is connected to devices, such as a
computer @RI s persenal gigital dssrstant PHiApexties archmdra ek hEs, syséhutar bhsn@ex114

and a garge faging 4149 186 IieRekeXiaD 19ienes é%w%gfogksfggga%% 3igephone

network ex104, as well as the base stations e 0ex110, respectively. owever, the
configuratibif 6faies contemaEeyicing BsterPeEdo fs natiaitétetdnhe gorfigdiagbmrehionwadin FIG.

28, and a gambinpfionpeichamnel e pleaienis AhectRectadds exrcsatabia-aadsifion. each

device may be directly €onnected to the telephone network ex104, rather than vi ase stations
ex10B to éxtherwhfehfaea fivd FxeE Wirelbss stusbRe! Kidthdpfofd aRa dsliess anyrediritieonnected
to each otheria giphP igisecey¥egless communication and others. 30[0210] The camera
ex113, such as a digital video camera, is capable of capturing video. A camera ex116, such as a
digital carﬁ@r%@i%]capable of capturing both still images and video. Furthermore, the cellular phone

ex114 may be therge thagmeelssapy fdhessfandpsds B5 sUHT R FiavghSystern for Mpkiler

Communications (GSM) (registered - 58 - trademark), Code Division Multiple Access (CDMA),
WidebandPC@UEIDMsicyFiiiple A¥CS (IOCDRMAY,! E6HG MEE EVSNRHIGHIL TE)S Bl Highrspeed
Packgt Accessitd3P AT Alleratlyalyr the GeHHiPheng e thfcRay Rest Persaaaldandmbgne
System (PHS). 5[0211] In the content providing system ex100, a streaming server ex103 is
connected M6 EHAMEH BREI B EHtfersig the e phaRORSWHIL 82108 %H8 the B¥dd Station

ex109, whish erpbles lisgibution, A MRages [i@ 4k Farueang athess'B sueh ackdistiaton. 2

content (for example, video of a music live show) captured by the user using the camera ex113 is
coded as abddipeehisove in each of embodiments (i.e., the camera functions as the image coding
apparatus[@cz:ggjjng to an aspect of the present invention), and the coded content is transmitted to the
streaming 15 server ex103. On the other hand, the streaming server ex103 carries out stream

distfiBution of the TrARsAtEE BN \UAtHS SesdrehtLorddhlnisr Fequatderhdé@lidaifriude the
computer gxthlathe RBmenldes Be ramer gxtddnihe SRYAT phene@Hd ¢pad)thegagme machine

ex115 that are capable of decoding the
a camera ex113, a cellular phone ex114 and a game machine ex115,
via the Internet ex101, an Internet service provider ex102, a
telephone network ex104, as well as the base stations ex106 to
20 ex110, respectively.
[0209]

However, the configuration of the content providing system
ex100 is not limited to the configuration shown in FIG. 28, and a
combination in which any of the elements are connected is

25 acceptable. In addition, each device may be directly connected to
the telephone network ex104, rather than via the base stations
ex106 to ex110 which are the fixed wireless stations. Furthermore,
the devices may be interconnected to each other via a short distance
wireless communication and others,

30 [0210]

The camera ex113, such as a digital video camera, is capable
of capturing. video. A camera ex116, such as a digital camera, is
capable of capturing both still images and video. Furthermore, the
celiutar phone ex114 may be the one that meets any of the standards

35 such as Global System for Mobile Communications (GSM) (registered
- 58 -



20 above-mentioned coded data. Each of the devices that have received the distributed data decodes
and reproduces the coded data (i.e., functions as the image decoding apparatus according to an
aspect of the present invention). [0212] The captured data may be coded by the camera ex113 or
the strearbiiagisenerickl 03 that irarsin tMe!baH corbeesssling Pridessdd imap be dhaeddetween

the cameyg; L3R e SREATIAG SEryer CIhAR) SITWALY TR HIERIEA FA1R gbea%mded oy

the clients or tée streaming server ex103, or the 30°decoding processes may be sEar d between the

clients anti tB& swie@rthf sekel AXrEs FHierhore, Méardta bMAEYstINmM AR dad Waéd €aptured
by not only the eamera ¢l 13 Puk al3o4Ne CAINE/B s hES SRAY e{rapggted to the streaming server

ex103 throu%h the computer ex111. The coding processes may be performed by the 35 camera
ex118, the@dputer ex111, or the streaming server ex103, - 59 - or shared among them. [0213]

Furthermore, the gading-and decadoreronassgseyavhapesiarmed by s aheo0anarglly

included in each of the 5 computer ex111 a evices. The LSI ex500 may be Configured of a

single chif i 8 PlirIRy 6EcHIBS, BoiliaeTt 86aiRY hAd Ade8diil Gided Ad Bt RtB§RagEiInto some
type of a reeppdilg mediym 4sughnas aGR-REAMA fleriftiR diskeand@hard, gifk), thalds pradable by

the computer ex111 and others, and the coding and 10 decoding processes may be performed using
the softwaHs iEliptMERIbr whBeE e Telftflacphdie egis eqiibpRERATS a calibrs HRE video data

~ obtaiped by dbepameis mavdmansmited: Ehe vidne dafade daky caded byitha kgl @moR jncluded
in the cellular phone exi14. 15[0214] = Furthermore, the streaming server ex103 may be composed
of server§é”rﬂf@6ﬁf5tﬁé’r§%di ARl HEERAHN S CRIAXITI Prokéss & AsM AR A8 i #€cord, or

distribute dgtey [0310]20A¢ dasaibecbahayenthe glients may resaie-andaridyee the gaded data in

the content providing system ex100. In other words, the clients can receive and decode information

transmittddy3Re G8&H B d IERBHBEE $heFEQIEHA Battlin Fdhl BFRSS thOEohtthit ProvRAAG system
ex100, soj i@k gdiser Wheidees Nt AaYE @Bvtent is transmitted to the streaming

15  server exi03. On the other hand, the streaming server ex103
carries out stream distribution of the transmitted content data to the
clients upon their requests. The clients include the computer ex111,
the PDA ex112, the camera ex113, the cellular phone ex114, and the
game machine ex115 that are. capable of decoding the

20 above-mentioned coded data. Each of the devices that have
received the distributed data decodes and reproduces the coded data
{i.e., functions as the image decoding apparatus according to an
aspect of the present invention).

[0212]

The captured data may be coded by the camera ex113 or the
streaming server ex103 that transmits the data, or the coding
processes may be shared between the camera ex113 and the
streaming server ex103. Similarly, the distributed data may be
decoded by the clients or the streaming server ex103, or the

I
w

30 decoding processes may be shared between the clients and the
streaming server ex103. Furthermore, the data of the still images
and video captured by not only the camera ex113 but also the camera
ex116 may be transmitted to the streaming server ex103 through the
computer ex111l. The coding processes may be performed by the

35 camera ex116, the computer ex111, or the streaming server ex103,
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25particularrightandequipment canimplementpersonal broadcasting. [0216] Aside from the
example of the content providing system ex100, at least one of the moving picture coding apparatus
(image coding 30 apparatus) and the moving picture decoding apparatus (image decoding apparatus)
describeddh &8¢h BHlembsuGetS May be implemented in a digital broadcasting system ex200
iIIustrated[i@ #1G129. More specifically, a broadcast station ex201 communicates or transmits, via
radio waves to a broadcast satellite ex202, 35multiplexed data obtained by multiplexing audio data
and others - 60 - DAIGRRIEH &8s, THE vided dia i8 tidtad@aed Nothe Meess pRtute0ding method

describedy et ambgdimgnip e <4p gOdse y ieimage eRfng appacalis aggorthg to an

aspect of the present invention). Upon receipt of the multiplexed data, the cast satellite ex202

transtnits FRdTdRWEGEs T8 BrbarIegstng. o ﬂéh‘?@%om@t\.@sg ahteNTldk 204 Wit acsHéige eadcast
reception fneficn regeives thedrdip Waves|Nexb @ dRyice sudLap adelevigiPndirpeiver 1300 and a
set top box (STB) ex217 decodes the received multiplexed data, and reproduces the decoded data

(i.e., 10 fUHREOSH RS thédRagE dotdafd BERAIRLE Acttrlinga dh At of tihe présyiftindention).
[0217]  pfdthermasach raadsrireeardsrexa 18 4l isadsipad deaedes ths mtiplexed Sy recorded

on a recording medium ex215, such as 15 a DVD and a BD, or (i) codes video signals in the recording

medium 5229 35H8 il ¥oftec A% RHRBS el diokamBE by HERIe ARG ahlHR @ sighal 8R the coded
datagThedeaer{{fRsordaiopedseean ielyde Hie mEwing PiciEe decading apparalysqiaednoving

picture coding apparatus as shown in each of embodiments. In this casé, the reproduced video signals

are displayHHGHEIHB Héhitol BRI I R < bé Fe BN dy lahbthsr it ares)siihiusing the -
recording fRedisiFa SXBES AR whieh: the antHpiexgdatn s racarded. Hhisplse nessikistedpwplement

the moving picture decoding apparatus in the set top box ex217 connected to the cable ex203 for 25 a
cable teleVRRY I 891HE EhisnAa ik S04 A farcliit€ Al s xR g brosst dBiHye rAB 8 Bisplay

the video sighals @kthesmonitor ex219 of the television ex300. The moving picture decoding
apparatus ma{ebe implemented not in the set top box but in the television ex300. 30[0218] FIG. 30
illudtrates e teétdvision (receiver) ex300 that uses the moving picture coding method and the moving

picture decoding mgHe@ ArRsFOeEHR %%?*é@ﬁ@!ﬁ@ogéﬁ_@@ﬁsemg'_%iéwb@@8912?@%@%%??“””

ex301 that obtains or provides multiplexed data 35 obtained by multiplexing audio data onto video

data, thropGhRES and computers, and may decentraY]ze data and process the
decentralized data, record, or distribute data.
[0215] .

20 As described above, the clients may receive and reproduce the
coded data in the content providing system ex100. In other words,
the clients can receive and decode-information transmitted by the
user, and reproduce the decoded data in real time in the content
providing system ex100, so that the user who does not have any

25 particular right and equipment <c¢an implement personal
broadcasting.

{0216]
Aside from the example of the content providing system ex100,
at least one of the moving picture coding apparatus (image coding

30 apparatus) and the moving picture decoding apparatus (image
deccding apparatus) described in each of embodiments may be
implemented in a digital broadcasting system ex200 illustrated in
FIG. 29. More specifically, a broadcast station ex201 communicates
or transmits, via radio waves to a broadcast satellite ex202,

35 multiplexed data obtained by multiplexing audio data and others
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- 61 - antenna ex204 or the cable ex203, etc. that receives a broadcast; a modulation/demodulation
unit ex302 that demodulates the received multiplexed data or modulates data into multiplexed data to
be supplied outside; and a multiplexing/demultiplexing unit ex303 that 5 demultiplexes the modulated
multiplexexhdeata id@widabadataldre wuthio dbsd forsnmil dtiplexed et by ddita and alnlip pliatauceded by a
signal pro ' i i ta[ isign, ex300, further ingludes: a signal -
processingsuﬁﬁgﬁégﬁ%%ﬁ%%r%%a%diﬁd%%@%ﬁ%ﬁ%gglilré;' Srrlgl)% %Jx(éo ar(?aé] gavi%l%gs %l%f%’l
processinghit&xa@ps thatdegode padit dataaabvidiegdata and eegde alidid ddta gnoegded data,
respectively, (which fyncti %thp ie@ codi p the | e decodj us
according to the aspzcts gﬁhe prgsentglﬁvgrﬁi%%am@tﬁéﬁgﬁ 5%%?‘[géx%%b@intc§}33d%r?d§%%%eaker
ex307 thaipkelides ewédodeanamiy sigrzd iandva digpldiotinip 308 dritidigplay$ rendeaoded
video signgbriiech,as 2 displatm ELriesmare.fierelevision e300 ingludesan.ierace il ex317
including an operation input unit ex312 that receives an input of a user operation. Furthermore, the 20
televisionf&h{BOD Gt IURELA@RtrENEnit 8300 thatdhtrolsbesiall éaclievistitusntdlerdsntof the

television @xaQQs Al 2 RANGY SYPRYL SIERYILHI &x3Eh tb&pz@;w%gfﬁh gelligglements

Other than the operation input unit ex312, the interface uni e: a bridge ex313 that is
connectet€ 4 extedl et 125 e dc @lsitha hehae preudrie exPesd e sivt enitdx3a 4 oz gnabling

attaghmeny aihe recaulingmedipp Heeh %*‘fg;cjﬂ Kis d@agn@%@g )go%a\@rﬁalgﬁo connegted to an

external recording medium, such as a har e connected to a telephone
network. Hefe PIHRSRBErHEMEEIlm ex216 can electrically record 30information using a
non-volatilg/yqlatile semiconductor memory element for storage. The constituent elements of the

television ex300 are connected to each other through a synchronous bus. [0220] First, the
configuration in whitH i f8IBURIoA ER30DEIEE6a8Y I8 manigibRedi date aEtinsulfrid@coutsige through

he antenpaexitfd xal uateraprdeRIasvers de ARRYEn oy ' dBeslesoedh 1 he

television ex300, upon a user operation through a remote cont rs,

mutiplexiAgli¥ R ARIMERNG BniPex30 X dstRativiess fHe nliipexdua aecoam bualanediy e
ex215, and in some cases, writes data obtained by multiplexing an
audio signal on the coded data. The reader/recorder ex218 can
include the moving picture decoding apparatus or th-e moving picture
coding apparatus as shown in each of embodiments. In this case,
the reproduced video signals are displayed on the monitor ex219,
and can be reproduced by another device or system using the

I3
(]

recording medium ex215 on which the muitiplexed data is recorded.
It is also possible to implement the moving picture decoding
apparatus in the set top hox ex217 connected to the cable ex203 for

25 a cable television or to the antenna ex204 for satellite and/or
terrestrial broadcasting, so as to display the video signals on the
monitor ex219 of the television ex300. The moving picture
decoding apparatus may be implemented not in the set top box but in
the television ex300.

30 [0218]

FIG. 30 iljustrates the television (receiver) ex300 that uses
the moving picture coding method and the moving picture decoding
method described in each of embodiments. The television ex300
includes: a tuner ex301 that obtains or provides multiplexed data

35 obtained by multiplexing audio data onto video data, through the
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5modulation/demodulation unit ex302, under control of the control unit ex310 including a
CPU.Furthermore, the audio signal processing unit ex304 decodes the demultiplexed audio data, and
the video signal processing unit ex305 decodes the demultiplexed video data, using the decoding
method dasdriretkinceati Sfenibutlicidmis, 4940 the edievisiontex300i i aultputachitax308 provides

the d ; . o cional nufs . " 9 i
the video L T s e A e S L i
ex319, art diEréestebactkhbasigialsndrd vépiegucedtin synthronization avithdl Sledeh dthehe

Furth leyisionsex3 ip| ' ' y
urthermeigy fFSISNENEAM0 may seaf MR AR MaRIaNN aiffeadeas arihgiers but

from the recording media ex215 and ex216, optica D card.

Nextpa cIfHigUIAHIENGHX AhiEh eeteIeUbIcR @xB0 Eiex adadditrsighed avidig vidbatsighaldand 20
ransmits shaiaiaiede oriehadaia an adepardine.medmind! b escibrdy In fhetelevision
g ot € audlo si

ex300, upon a user operation through the remote controller ex220 an ers, t gnal
processing @A X3 E5448 Arlaidie Signal, iate tAé Wdeo signal processing unit ex305 codes a
video signalpyngter control of the 25 control unit ex310 using the coding method described in each of
embodiments. The multiplexing/demultiplexing unit ex303 multiplexes the coded video signal and
audio signal, and PR&viERIING eBURing il fid M beidd) WHER SheansiBip RGPS ABITTTeKAG unit
X303 mulpiyes ha isien,signaLen dne auie aBelelis signals EQ.msy pedpmpargiyegored in
the buffers ex320 and ex321, and others sothat the signals are reproduced in synchronization with

each otheﬁi%@é,ﬂﬁ@%@?@%@ﬂi{ é)‘@l@-’? 320, dRaEkE823 UehY sEaprIrard Wigktratet ter at least
that the Syetone S Lo s e Tt e e U RRCFH AR B R ST =0 55
modulation8erHibdERioRORitE LB 02 B AR BItRRNInGITe nMPEXINgaFMEXED32 R 8xaite. [0221]
Furthermares diei 1RI§VIRIOR £¥ 390 Y iNgHag2 CRPEGWAHOMhvention); and an output

15 unit ex309 including a speaker ex307 that provides the decoded
‘audio signal, and a display unit ex308 that displays the decoded -
video signal, such as a display. Furthermore, the television ex300
‘includes an interface unit ex317 including an operation input unit
ex312 that receives an input of a user operation. Furthermore, the

20 television ex300 inciudes a control unit ex310 that controls overall
each constituent element of the television ex300, and a power supply
circuit unit ex311 that supplies power to each of the elements.
Other than the operation input unit ex312, the interface unit ex317
may include: a bridge ex313 that is connected to an external device,

25 such as the reader/recorder ex218; a slot unit ex314 for enabling
attachment of the recording medium ex216, such as an SD card: a
driver ex315 to be connected to an external recording medium, such
as a hard disk; and a modem ex316 to be connected to a telephone
network. Here, the recording medium ex216 can electrically record

30 information using a non-volatile/volatile semiconductor memory
element for storage. The constituent elements of the television
ex300 are connected to each other through a synchronous bus.

[0220] .
First, the configuration in which the television ex300 decodes

35 multiplexed data obtained from outside through the antenna ex204
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5 for receiving an AV input from a microphone or a camera other than the configuration for obtaining
audio and video data from a broadcast or a recording medium, and may code the obtained data.
Although the television ex300 can code, multiplex, and provide outside data in the description, it may
be capabinal ortlyeesedving), rdgrooihe; and heprbeitihaecutdiabadstdl binanctalerdbding, multiplexing,
and proviging quiidediaia: R238lo, ftlrednqieaynen e aaderineatdien exPLodpagor writes
multiplexed data from of on a récording medium, one of the 1§te evision ex and the
reader/recoraerai@n 8axndy decoie ob dodesthd hiultipluXee baxangrd e widpikion =g300&hd the

reader/re e r odin ing. [ ample .31
iIIustratesgzél)<r gggigﬁ%ﬁﬂ%iﬁ%ﬁiﬁﬁgﬁgﬁl Lﬁeﬁ?o‘?tgc%:lgg/ rgc%gt%]incgj %Wlto ﬁ'c%] ev?ﬁenrﬁgatgﬁ?read or

writtén frémoshoR He B ek R Rfodm Hti P rbd wiHg Ae cordifiUni it inenibieyl
constitueqf o ”@9?&1‘;{?(4%3%6(?3@;‘9"%036%04’ exf0Pn4AGNd X207 10 Belessrbed

hereinafter. The optical head ex40T irradiates a laser 25 spot in a recording surface of the recording
medium eXAGHAIG an dptioab idkde vafe mEbyenefon thtPdetr s aerbigatblight %o thé recording

surface of {he Freiting MRJMIESXR] %10 faad Shasinfermation. (e madiiatipndgeiding ppit ex402

electrically drives & semiconductor laser included in the optical head ex401, and 30 modulates the

laser lighC@dgordiAgs ﬂét@rd@@@aﬁ@.grﬁ@a@bm&@%ﬁrd@ﬁn@dmagaghurﬂf @@d@ﬂﬂm@%
repyepuctign %g@a't%@@mgrbw elseienlly dﬁe@tmdﬁg weflegind lightrom tpﬁdﬁs:@&ngcﬁwface
using a photo detector included in the optical head ex401, and demodulates the reproduction signal by
separating @C251§ign¥i €6M poBe ketd et e nahe! etatdmgtrc@umas@astiyebs - Mddtduce the

necessarydpformation itve Ruffes 404 eIRROrAIIN IS bR RirRation e Be frertdgs an the

recording medium ex215 and the information reproduced from the recordin% medium ex215. The disk
motor ex40% r6igtes the FerprifgtRetARea RIS tPned dBnolddRirdl @it 466 fhdvis # optical

head exAgh ipcypedetesruingl nfermation v nalereantioliag e etiag dEke g disk motor

ex405 so as to follow the laser spot. The system control unit ex407 controls overall the information
reptSducifgfBeor@itteiinit ex400 TRB MRy and ®rititglevision ex300 may read

multiplexed data not through a broadcast and others but from the
recording media ex215 and ex216, such as a magnetic disk, an
optical disk, and a SD card. Next, a configuration in which the
television ex300 codes an audio signal and a video signal, and
20 transmits the data outside or writes the data on a recording medium
will be described. In the television ex300, upon a user gperation
through the remote controller ex220 and others, the audio signal
processing unit ex304 codes an audio signal, and the video signal
processing unit ex305 codes a video signal, under control of the
25 control unit ex310 using the coding method described in each of
embodiments. The multiplexing/demultiplexing unit ex303
multiplexes the coded video signal and audio signal, and provides the
resulting signal outside. When the multiplexing/demultiplexing unit
ex303 multiplexes the video signal and the audio signal, the signals
30 may be temporarily stored in the buffers ex320 and ex321, and
others so that the signals are reproduced in synchronization with
each other. Here, the buffers ex318, ex319, ex320, and ex321 may
be plural as illustrated, or at least one buffer may be shared in the
television ex300. Furthermore, data may be stored in a buffer so
35 that the system overflow and underflow may be avoided between the
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10 processes can be implemented by the system control unit ex407 using various information stored in
the buffer ex404 and generating and adding new information as necessary, and by the modulation
recording unit ex402, the reproduction demodulating unit ex403, and the servo control unit ex406 that
record andeprodtiseninfoemerion 83 irough theusptical headeexd®2 while being operatetiia a

coordinatgd, ma L §§?&Wﬁl”‘]t?ﬂmw*@ih%%@%q%Foé%f{ﬁ}mg’ a microprocessor, and

executes processing by causing a computgr to execute a’program for fead and write. [0224]
20Althoud® thélaptical head ex401 irradiates a laser spot in the description, it may perform

high-density recordipgrsiAdIRey £/ ol IBEERIELS o Al the soetina mepdliBy £x2Ls that

is the 25 optical disk. On the recording surface of the recording medium ex215, guide grooves are
spirafly forfHedeaREVAR thfdRnfakolPakk fER2B05r SE0EIS) i Bd\Rite 2adaresy miekh&tioH iAdicating an

- absolute pREtON-GHNEAIRK-AESPTEINELIR AIgNNEd AR gEh & Guile GrRpUes - Hheiaddress

information includes’information for 30determining positions of recording blocks ex231 that are a unit
for recordtigd4RCREBIBALENRAHETMAMALTBIRYaER @R2B0R P leHAiIRG tHE EridreAdtinfin@Btion in an

apparatus {2at 5eQids A IEPMT RS Sakacam PRIk detaringlign ofdhs nasiiansafdhg recording
blocks.Furthermore, the recording medium ex215
the description, it may be capable of only receiving, decoding, and
10 providing outside data but not the coding, multiplexing, and
providing outside data.
[0222]
Furthermore, when the reader/recorder ex218 reads or writes
multiplexed data from or on a recording medium, one of the
15  television ex300 and the reader/recorder ex218 may decode or code
the multiplexed data, and the television ex300 and the
reader/recorder ex218 may share the decoding or coding.
[0223]
As an example, FIG. 31 illustrates a configuration of an
20 information reproducing/recording unit ex400 when data is read or
written from or on an optical disk. The information
reproducing/recording unit ex400 includes constituent elements
ex401, ex402, ex403, ex404, ex405, ex406, and ex407 to be
described hereinafter. The optical head ex401 irradiates a laser
25 spotin a recording surface of the recording medium ex215 that is an
optical disk to write information, and detects reflected light from the
recording surface of the recording medium ex215 to read the
information. The modulation recording unit ex402 electrically
drives a semiconductor laser included in the optical head ex401, and
30 modulates the laser light according to recorded data. The
reproduction demoduiating unit ex403 amplifies a reproduction
signal obtained by electrically detecting the reflected light from the
recording surface using a photo detector included in the optical head
ex401, and demodulates the reproduction signal by separating a
35 signal component recorded on the recording medium ex215 to
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35includes a data recording area ex233, an inner circumference area - 65 - ex232, and an outer

circumference area ex234. The data recording area ex233 is an area for use in recording the user

data. The inner circumference area ex232 and the outer circumference area ex234 that are inside and

outside of @& 08t ¢edorgintLaReseBB) e raspénively hrecfdr speuifiese exeaptfor sedhrding the

user datah?%ﬁl?é’tfﬁ@g%%?g‘?QE%’H%gB CPé‘E'b"Bd&-ﬂﬂt 69%@@‘?%38%%‘?%8??9 @“Q‘QQ% ed video
u the u ata, fr

data, or multiplexed data obtained by multiplexing coded audio and video data, from and on the
data recoidifig tdi&al 8%288 étike réesramgUhiediuimcerlise10f2m6] ing Kikdlgman opiidal disk

having a iayer, ¢gh a5 BV 2 20 8 BR {5 descrbed,as 8p @xARigdR te-deseointion, thg optical disk

is not limited to such, and may be an optical disk having a multifayer structure and capable of being

recopded DAY Parf BfHeCthaH the 18ttaceMRivdermbre, MBbpataltiskdnSXEYé arudture for
multidimensiona} EeeRTHiBg/MRRIIMEIQRSYER @8 1RR0IFIRG Ak ATMationineighobeplars with

different wavelengths in the same portion of the optical disk and for récording information having
different 1B &réHtandesHngre HmBo2zs to limertoe] s 6210 halitgy aN HifBhna ex205

can receiyg gdata from the satellite 5202 and-etheyss and seRrpgice videg on g gisnlay fAeyige such as

a car navigation system ex211 set in the car ex210, in the digital broadcasting system ex200. Here, a

25 configRERticHOf CHRDHIBHVIGANEN sYstEm &0A4 Wil be B@nfigt@ation] for8shmpléititilding a

GPﬁoreceé\daaég&!efgoraéhe Benféavibq&'% detiatan inRlG. 30 e samenwilh be e dgrdhe
configuration of the computer ex111, the cellular phone ex114, and others. 30 [0228]  FIG. 33A
illustratesthEERMAEI YRS B EAMBH A uSES TRE MibViRE Hetiie oA thetRct 3B eha Hidling picture

decodingmrihad deseriprdin prbesimaRs. Tae selas phoneed 1yneludes, 3p aniensig ex3so for

transmitting and receiving radio 35 waves through the base station ex110; a camera_unit ex365
capable 660 BhHRHgEH ARG ShE §tﬂ|ﬂﬁ%€g\é§¥'&w dedipiay iitea 3seis e IRUFH crystal
display foriisplaying Werdaia Susicas.deaeried yides GarUERePY e samee iH1bex3gsigRreceived
by the antenna ex350. The cellular phone ex114 further includes: a main body unit
15 through the optical head ex4(01 while being operated in & coordinated
manner. The system control unit ex407 includes, for example, a
microprocessor, and executes processing by causing a computer to

execute a program for read and write.

[0224]

20 Although the optical head ex401 irradiates a laser spot in the
description, it may perform high-density reccrding using near field
fight.

[0225]

FIG. 32 illustrates the recording medium ex215 that is the

25 optical disk. On the recording surface of the recording medium
ex215, guide grooves are spirally formed, and an information track
ex230 records, in advance, address information indicating an
absolute position on the disk according to change in a shape of the
guide grooves. The address information includes information for

30 determining positions of recording blocks ex231 that are a unit for
recording data. Reproducing the information track ex230 and
reading the address information in an apparatus that records and
reproduces data can lead to determination of the positions of the
recording blocks. Furthermore, the recording medium ex215

35 includes a data recording area ex233, an inner circumference area
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5 including an operation key unit ex366; an audio output unit ex357 such as a speaker for output of
audio; an audio input unit ex356 such as a microphone for input of audio; a memory unit ex367 for
storing captured video or still pictures, recorded audio, coded or decoded data of the received video,
the still pietures? g-amalls) oroothersgaralibofe stot uaibex364 iial . an Titterfded aumit foy afiecprding

medium t to ta in_the e:manne h r it ex367. [0229] Next, an example
of a configﬁréagtio%gggﬁea}éeﬁElaaﬁ?%orﬁg [ZXL%% ;\ivﬁlr[{%@diggﬁr%gﬁ évi%g)r%eéé%r%cae' to Hbe é’%%.e in the
cellular 15 pHond ekeT 18, anaairexchiid| anidekd3s0aleiksignedtaicofoboveall saghaxitBbt the main

pody inclydigg tae displaydin i Axdst,ayualas, e pperalan koo pl 41760 1 aapnggisd smutualy
via a synchronous bus ex370, to a power supply circuit unit ex361, an operation input contral unit
ex362, a pasighet proeessing SHEZ0Bx385 S -axcsamdiarintedacd gt ER363 seliqdimterystal

display (LR qontielaligrs e A BRaURIDN AR BRI HRT £33 BU IR Ng/deaLIPlexing

unit ex353, an audio signal processing -unitex354, the sfot unit ex and the memory unit ex367.

[0230] 25V0iittia Balbénd kederta potler keypieturasd ONIbipheiseds dpéetioh e péwérysupply

circuit unw égl{f@%ﬁi@ E%?f}fgtigﬁtiwsa%ﬂ Q{ﬂa\@éf A bﬁ.tégg gq%( 39,2 ﬁeg ?é'%/gte the cell

phone ex114. e cellular phone ex1 e audio signal processing unit €x converts
the audiorsigaardioslievted 8xA8é Audiotinput aAR BXBES M edibersoaxetddiion mode into digital audio
sigpgls u%gztlgei control of the main control unit ex360 including a CPU, ROM, and RAM. Then, the
modulation/demaodulation unit ex352 performs spread 35spectrum processing on the digital audio

signals, and the %Yhmrﬁiﬂi@%’iﬁﬂedéﬁfméthmﬁimrmscdjgi&ﬂ-l@-w@m\&rsion and
ehensETE R R Sear S e e Sl USRI Ao
not limited to such, and may be an optical disk having a multilayer
structure and capable of being recorded on a part other than the
15 surface. Furthermore, the optical disk may have a structure for
multidimensional recording/reproduction, such as recording of
information using light of colors with different wavelengths in the
same portion of the optical disk and for recording information having
different layers from various angles.
20 [0227]

Furthermore, a car ex210 having an antenna ex205 can
receive data from the satellite ex202 and others, and reproduce
video on a display device such as a car navigation system ex211 set
in the car ex210, in the digital broadcasting system ex200. Here, a

25 configuration of the car navigation system ex211 will be a
configuration, for example, including a GPS receiving unit from the
configuration illustrated in FIG. 30. The same will be true for the
configuration of the computer ex111, the cellular phone ex114, and
others.

30 [0228]

FIG. 33A illustrates the cellular phone ex114 that uses the
moving picture coding method and the moving' picture decoding
method described in embodiments. The cellular phone ex114
includes: an antenna ex350 for transmitting and receiving radio

35 waves through the base station ex110; a camera unit ex365 capable
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5 received by the antenna ex350 in voice conversation mode and performs frequency conversion and
the analog-to-digital conversion on the data. Then, the modulation/demodulation unit ex352 performs
inverse spread spectrum processing on the data, and the audio signal processing unit ex354 converts
it into anafdiy @adic: 10s{Hmarsy Bodas todoatpit veng ¢ia; tieenalidicdoapatyuninék 3573 PR32} ch

Furthermaye, e-mail.in, d icati is ifted, text d t -mail
it 5 oG o T L Lt DL re iR Body s QL5015 the
main contvéigHit exBG vty dfeRatiomiapat domtrePuHt 2XB62eThERdiIrbyohrel anit@x860 causes

the modulagiaridemohylaton i exgra (e Berfofm Spread SARCYYRLOCESHAM0pdR i) data, and

the transmitting and receiving unit ex351 performs thergigltal-to-ana_log conversion and'the frequency
20 converdiGhui i ARRURMGIa4ia fo kaksmitith&dal to e basd atet Brt10Wi4 8% 3h#nna

ex350. When grye-mailis seesiver: HIASHTEIRY Hakis arpioXimatehyi VRHIR e daeeering for
transmitting an e-mail is performed on the received data, and the resulting data is provided to the
display urfitter358 Crsphes|e fomiRenViedo sl fhnad s eonaagddr axdiéin takaséemimgnication

mode is of gﬁzga@gn\u@%h@w@a@ sigRal progessing vai x3eriF9MBrRSaes ARd£adss video

signals supplied from the camera unit ex365 using the moving picture coding method 30 shown in
each of eMB&AIAENRE &2 GaiHEdns 88 thetiifage CbaiHg BpparatsAebsding o thersspebtdof the

pregent iné{eémnapra@césewﬁﬁé*eegc%q?wg?Pa%twEheomﬁ'?@em@m%'@wﬁﬂtﬁgt%@gex353- In

contrast, during when the camera unit ex365 captures video, still images, and others, the audio signal
processingei@sit @R354/ BoblRe SididvasighaR RNkl theauaryinputtuaix 368 -

ex356,andl itsthecodedaudiodatatothe multiplexing/demultiplexing unit ex353. [0234] The
multiplexing/demultiplexing unit ex353 multiplexes the 5 coded video data supplied from the video
signal processingWifX bx338 aAeRisd& addis Waticsuppliedfrem fHecaueRd! siHal phoeassing unit

ex354, usiigia predateraingdJpeihed: WIeR: Hgaediiation/gg@odsation Yaitine caljular
(modulation/demodulation circuit unit) ex352 performs spread spectrum processing on the multiplexed

15 phone ex114, a main control unit ex360 designed to control overall
each unit of the main body including the display unit ex358 as well as
the operation key unit ex366 is connected mutually, via a
synchronous bus ex370, to a power supply circuit unit ex361, an
operation input control unit ex362, a video signal processing unit

20 ex355, a-mamera-interface unit ex363, a liquid crystal display (LCD)
control unit ex359, a modulation/demodulation unit ex352, a
multiplexing/demultiplexing unit ex353, an audio signal processing

“unit ex354, the slot unit ex364, and the memory unit ex367.
[0230]

.25 When a call-end key or a power key is turned ON by a user’s
operation, the power supply circuit unit ex361 supplies the
respective units with power from a battery pack so as to activate the
cell phone ex114.

10231]

30 In the cellular phone ex114, the audio signal proceséing unit
ex354 converts the audio signals collected by the audio input unit
ex356 in voice conversation mode into digital audio signals under the
control of the main control unit ex360 including a CPU, ROM, and RAM.
Then, the modulation/demodulation unit ex352 performs spread

35 spectrum processing on the digital audio signals, and the
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10 data, and the transmitting and receiving unit ex351 performs digital-to-analog conversion and
frequency conversion on the data so as to transmit the resulting data via the antenna ex350. [0235]
When receiving data of a video file which is linked to a Web 15 page and others in data
communitetios modéray whed reecigingram edmiil wittd Gdegandiomasdidigtitbehda a wadegto decode

the multip ejv ia.th e .
muItiplexié%ﬁﬁﬁﬁi%ég%ﬂﬁ%%ﬁ%ﬁ ﬁﬁ&ggggﬁ%g‘hm%ﬂiﬁéﬁe&‘ %B?a in 0 aasvit eot ia%PaSBﬂlgtream
and an adidie dasLbit 0Q steszay Enthsupplicsithe oebSSignalidestebsihbaidie Bx865 witlo the coded

oo dat A . it . .
ynehronea e B A D et R R e o
moving pictGei decbding rifethcalndsfespording t the Meviig pickecsaitig 5 mered sinalvn in

each of e ' Le, f [ i in [ h ct of the
present i ve%ﬁ)ﬁ‘%ﬁﬁ%&n‘%ﬁ%@%@%{ %ggegﬁs%p ayg ,@gr%gﬁégﬁg?ggvic?e%%a(ﬁﬁrgt%lﬁﬁmages
included dRhetidedd@éadinkedTtb #e WéIEpageOwa thé DODdmtal UhittéRB59V Rilkthemddre, the
audio sig H@[Cﬁﬁasi- it audi gé@gq' nd.th ' tp iLex357
provides R% audio. [O@S\g%&%%thiﬁrg%érgfﬁgilea}?fi/nt%qtr%e@t%levisioh\ae% O?rgéigc?%ﬁ?ﬁél éfﬂi@: ]&ﬁéas the
cellular phsHé ex£13prdbabYIERE By pEY bf GHpiohefREIMEBBEofidOiations delgdiag At only (i) a

rangittigg and gecelying <89 Gstminah ineluding ol A feding eppaeatim ala docoding
apparatus, But also (iﬁ/a transmﬁiﬁn:gg termina in% ing only a coding apparéltus 31% (iii) a receiving
terminal ibBlddiAd only a decoding apparatus. Although the digital broadcasting system ex200 receives

and 5 transmits t j d j b [tiplexi i i inthe
description, the mﬁ?t%]lﬂggéﬁ cﬁ%’rﬁg@ %@?ﬂégg%bﬁi%%gﬁ 5%3%?5%)&1?%‘??\l%?@cﬁeaﬁgﬁecl%racter

data relatétRfoSiidEd @fto VRb dhadaartf maySesotidllitiplexediesta byt idedradia fisdihe
operation key unit ex366 and others of the main body is sent out to
15 the main control unit ex360 via the operation input control unit
ex362. The main control  unit ex360 causes the
modulation/demodulation unit ex352 to perform spread spectrum
processing on the text data, and the transmitting and receiving unit
ex351 performs the digital-to-analog conversion and the frequency
20 conversion on the resulting data to transmit the data to the base
station ex110 via the antenna ex350. When an e-mail is received,
processing that is approximately inverse to the processing for
transmitting an e-mail is performed on the received data, and the
resulting data is provided to the display unit ex358.
25 [0233]

When video, still images, or video and audio in data
communication mode is or are transmitted, the video signal
processing unit ex355 compresses and codes video signals supplied
from the camera unit ex365 using the moving picture coding method

30 shown in each of embodiments (i.e., functions as the image coding
apparatus according to the aspect of the present invention), and
transmits the coded video data to the multiplexing/demultiplexing
unit ex353. In contrast, during when the camera unit ex365
captures video, still images, and others, the audio signal processing

35 unit ex354 codes audio signals collected by the audio input unit
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10[0237] As such, the moving picture coding method and the moving picture decoding method in
each of embodiments can be used in any of the devices and systems described. Thus, the advantages
described in each of embodiments can be obtained. 15[0238] Furthermore, the present invention
is not limiged3touch amBodirentsasidescribed absvedasd vadeus enodificdtions &ad retisions can

be made m@&ypgtg&hﬁ]%mggglim?ﬂrg!@% A @ﬁitp%gpg?ipations and revisions do not depart from the

I
scope of the 20present’invention. [0239] [Embodiment 4 Video data can be generated by
switchingl @€ #&dessary, between (i) the moving picture coding method or the moving picture 25

coding apparatusrstiows in G 0f e bedinARts RN ) Amavinasistyraanig ethod ea moving

picture coding apparatus in conformity with a different standard, such as MPEG-2, MPEG-4 AVC, and
VC-D [0220f SOHIE 8thehad pIUFHIRY bRAdEb Bt thEt CORIBANS I IR dRfEIERESIAEIariY s

generateq and is thap depedesh fisidenodipg Methods nasdda berselecterbtofonfemaig thg different

standards. However, since to which standard each of the plurality of the video data to be decoded

conform GHIfHEt Bl ABtedtHd, hede i alprbbierd FBTREEAR Hp|ifpHale deeding Meedd EBRnot be
selected. m Ay I92GH / de iR tEs E00301Ve Hie Proflemmymaitipiexed faia eRigjaed by myliplexing

audio data and others onto video data has a structure including identification information indicating to
which starBikd e 52 performs spread spectrum processing on the multiplexed

10 data, and the transmitting and recelving unit ex351 performs
digital-to-analog conversion and frequency conversion on the data so
as to transmit the resulting data via the antenna ex350.

[0235]
When receiving data of a video file which is linked to a Web

15 page and others in data communication mode or when receiving an
e-mail with video and/or audio attached, in order to decode the
multiplexed data received via the antenna ex350, the
multiplexing/demultiplexing unit  ex353 demultiplexes the
multiplexed data into a video data bit stream and an audio data bit

20 stream, and supplies the video signal processing unit ex355 with the
coded video data and the audio signal processing unit ex354 with the
coded audio data, through the synchronous bus ex370. The video
signal processing unit ex355 decodes the video signal using a moving
picture decoding method corresponding to the moving picture coding

25 method shown in each of embodiments (i.e., functions as the image
decoding apparatus according to the aspect of the present invention),
and then the display unit ex358 displays, for instance, the video and
still images included in the video file linked to the Web page via the
LCD control unit ex359. Furthermore, the audio signal processing

30 unitex354 decodes the audio signal, and the audio ocutput unit ex357
provides the audio.

[0236]
Furthermore, similarly to the television ex300, a terminal such
as the cellular phone ex114 probably have 3 types of implementation

35 configurations including not only (i) a transmitting and receiving
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5 video data conforms. The specific structure of the multiplexed data including the video data
generated in the moving picture coding method and by the moving picture coding apparatus shown in
each of embodiments will be hereinafter described. The multiplexed data is a digital stream in the
MPEG-2 Teanspoeat Strebuna fognao W0[8242] ing &h@a34 tilusteatesa stuctdie gfahe multiplexed data.
As illustr [ 34, t ' e, i y multiplexing at least one of a video
stream, Qr%%gi%gé?r@ m, ?ﬂ%ﬁlﬁﬁ?‘f@%ﬁﬁﬁ S ré%%u%(@%d}?a% ngin 8r8a%lﬁ/ea Br%%ﬁlac M5 stream.
The vide@stebdriine presentd Yiirgafigviado ahdrsdeshidary witlgo of d enmdénthesausio stream (1G)

representa pRAaHY ayske Rarb A a seaaeRanaido patia ke ket hiehyman gugio part
and the presentation graphics Stream represents su itles of the movie. Here, thé primary video IS
normial villEane Hetdispiay ¢o QU igH exstieda tana e seednbarywidikbdnsenieg @ Wbeidispied on a

12l VICERS I GHepildyd 2hiane o e _
i LD B Gt e 5y St e R (RSt AR OB crearn i

coded in RtiAabVaE Pictite dopiey hahvaton by il moyiby pichne 26t evditat apeetes siiown in
each of e i 1! | j i i ictu j paratus
o conTor e B T R o b B e

stream is @88ed {&@ldeordance with a standard, such as Dolby-AC-3, Dolby Digital Plus, MLP, DTS,
DT$D, [?{5)2@191 linear PCM. [0243] Each stream included in the multiplexed data is identified by PID.

For example, Ox1011 is allocated to the video stream to be used for video of a movie, Ox1100 to
Ox111F are alloc&ecsteGhe 35 Qubli® vireanis COXI20066 g 21Rebiod cratkd ethe prasentation

hi : I [ | [ OX1B800
OTBL e e 18 e es e 8 B o LG iR ik e EAY ot

) for secondary video of the movie, and Ox1A00
to Ox1A1PfarENBlockiadas SheaditlioSatrd amesto hesisébi@st.the § Beonddrg aadivanbageiged with

the primap,adio,dRAM o 5 IGF éﬁﬁg&g;ﬁg@%y Egjﬁtr@?%m‘%ﬂﬁtﬁjs multiplexed. First, a video

stream ex235 composed of video frames and an audio stream ex238 composed of audio frames are

tradstorme@4rt8 b

Furthermore, the present invention is not limited to such
embodiments as described above, and various modifications and
revisions can be made in any of the embodiments as long as the
modifications and revisions do not depart from the scope of the

20 present invention.

[0239]
[Embodiment 4]

Video data can be generated by switching, as necessary,
between (i) the moving picture coding method or the moving picture

25 coding apparatus shown in each of embodiments and (ii) a moving
picture coding method or a moving picture coding apparatus in
conformity with a different standard, such as MPEG-2, MPEG-4 AVC,
and VC-1.

[0240]

30 Here, when a plurality of video data that conforms to the
different standards is generated and is then decoded, the decoding
methods need to be selected to conform to the different standards.
However, since to which standard each of the plurality of the video
data to be decoded conform cannot be detected, there is a problem

35 that an appropriate decoding method cannot be selected.
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10 stream of PES packets ex236 and a stream of PES packets ex239, and further into TS packets
ex237 and TS packets ex240, respectively. Similarly, data of a presentation graphics stream ex241
and data of an interactive graphics stream ex244 are transformed into a stream of PES packets ex242
and a strddid 4l PES packets ex245, and further 15 into TS packets ex243 and TS packets ex246,

respectively. Thesg 1.5 packels atg muliplensel oo a star g akialy mulipiexsd dala 247, 10245

FIG. 36 illustrates how a video stream is's ina packetsin more de all. The first
bar in FIGT38 $hbeusi ayidendfranie sreandincdivitieo strbany iTiko sdedad has shovis tho stieam of

PES packets) fs @{@5&?@& 9&?8}?9&%yg";.we%c%ny;%mm&i%t%% &%%i%%%stfeam s

indi
divided into plctur*‘evéi(jlzé1 pictures, B pictures, and P pictures ea ich'is a'video 25 preSentation
unit, &and the pietdrekdare slsremin. a pely & eL&AcHs6f the PES phtketsTEdt e tedPES packets
has a PES : resentation Time- p indicating a display
time of th?&?:%?r?eﬁ %frrﬁ‘ a@ Sﬁ:%%?:;@%ﬁ%-gé?n%p?%gé) mdigq?ngﬂg%zi%@ir%ﬁt;}nﬁg %}d%%:églc re. 30
[0246] MEIGEYT dstizyethefontsi 08T Packesas dfingiiyaveitss o the multipeseddata. Each

of the TS pagketsiisa -\mitﬁéiéeﬁé%%iﬂ%ﬁk%‘é%@ jBa 4 Vipgagtprmation,
such as a PID §priidenﬁ§isng a stream and a 184-byte T@Egg/loaf%{g% @tﬁ%@%ﬁg %EQP S packets
are divided, Gigdtetbreld @itfe MSthE2 M Ba{Hodd3T esxpeetiteyt when ABDROM is used, each of the
TS cke{sé'@gi n a 4-byte TP_Extra_Header, thus resulting in 192-byte source packets. The source

packets are written on the multiplexed data. The TP_Extra_Header stores information such as 5 an
Arrival_Time_Stabdi$3(ABS). Thes NES @R owsSA treHsfeR st tife anwHithl exedofthtarS gekets is to

be t f D filt ip_th Ity t th
e iansfei(ed ipAdub fiterEhe sarceEcketn o ayanossindhe suliplexsdatags shown at the

bottom of FIG. 37. The numbers incrementing from the hea the multiplexe ed source
packet nuMMBEFISHNYY. BI[oErst OrEachfiofthe TS asketiftiuded puRdmaNkiRead data

includes s of io,-vid itl do , I iation Table
(PAT), a rogra%nﬁlgﬂga%fﬁrab g% (Lgillt';l?'lg)g a%grf %’?ﬂgergjm Ioc%ﬁ ngfegrﬁn?é%é:% .g'l\%g]. %Bsﬁ]%évgs what a

PI0 i 155 M used HEHE AR MiSl@MNats HBSRBES dhd BIRITY of e P AT iiseH (© redistered as
zero. The RHostores RiBS @ the sreamm ol MideRnapets) iF'@Ec?ﬁ‘E‘sOQ‘gﬁ imevged ihe

multiplexed data, and attribute information of the streams’corresponding to the PIDs: The PMT also
has varioG$ fbsthifter SRFMdasnayaliripteddtaabe 70 ireddudéhptore mieafmatid®such as

copy coq&stariejoan@i% Shpwne-wRsHISHCopYpe Ridhe ruiliplexed dala frrReEN YR @sngk The PCR

stores STC time information corresponding fo an ATS showing when the PCR packet is transferred to
a decodekiR SFHRY 1B-ackl&VE syt®rBRIFABGN DEBRRASAA AFAVAl MR e15ekA TS Hatis d

20 on a screen, and the secondary video is video to be displayed on a
smaller window in the primary video. Furthermore, the interactive
graphics stream represents an interactive screen to be generated by
arranging the GUI components on a screen. The video stream is
coded in the moving picture coding method or by the moving picture

25 coding apparatus shown in each of embodiments, or in a moving
picture coding method or by a moving picture coding apparatus in
conformity with a conventional standard, such as MPEG-2, MPEG-4
AVC, and VC-1. The audio stream is coded in accordance with a
standard, such as Dolby-AC-3, Doliby Digital Plus, MLP, DTS, DTS-HD,

30 and linear PCM,

[0243]

Each stream included in the multiplexed data is identified by
PID. For example, 0x1011 is allocated to the video stream to be
used for video of a movie, 0x1100 to Ox111F are allocated to the

35 audio streams, 0x1200 to Ox121F are allocated to the presentation
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25 a time axis of ATSs, and an System Time Clock (SIC) that is a time axis of PTSs and DTSs. [0248]
FIG. 38 illustrates the data structure of the PMT in detail. A PMT header is disposed at the top of the
PMT. The PMT header 30 describes the length of data included in the PMT and others. A plurality of
descriptorgnaiatingste theamudtjpexaed tata is Qispdsat afterati BME Headah énferteatientisuch as the

copy control information is cri [ escyi fter the_descriptors, ,a plurality of pieces of
stream in%%%% |£%S?e%qli‘r?§%§%he?§(rea% S 3%910&82?%%3 Fneult?gl‘%%(%%egﬁaﬁg dﬁ?}%sé@q Sch piece
of streamstrgarinformdtion Betides steeam desyriptdsceadhtiescribingeipferndaliorn, A0¢htas a stream
type for i ifying a S deg o tr S ID, and,stream attribute information
(such asd§ rgrég ?atg%gé;n;%ﬁaas%%%?cgtgj. 1§V‘nf::]le(§strge{jijalrgnE (geé(%?i%rt%rrﬁgrf %ql}i}aﬁ in'5Mimbe! to rb]% number
of stteams @t thedAtltiplexdie darab o2adked Witler e prihidexed ddiais recorded on a recording
medium (TIWF%IA?S it is recorded together with multiplexed data information files. 10[0250] Each
of the multiplexed data information files is management information of the multiplexed data as shown
in FIG. 39. The mbliplexdd dath mvoarhexaihyfilds asériatere thone datespendendéipibtbd .

nlormatn S A ey e Tpea kS AT a I 58, e Mt ABRba ar Rirmatior
includes #Bj@&sm rate,zéiiemdm]@ﬂ)@reétaﬁtfti[‘ael,@ﬁd & reprogustien erainsfier Tradysiem wmte
rariers T e s B P e ThS o Te o] o AT DEl s o T i exed ata
are set tofhgttRighenttania spteketsee XBS reprodudtbrpaiak abse indichies BT 8 dhist@igteo frame
at the heagh of e uIpRIExegrdata, a0 INELELAT g8 SAIPE SRR B 2TU B and data of
an interactive graphics stream ex244 are transformed into a stream
of PES packets ex242 and a stream of PES packets ex245, and further
15 into 7S pa'ckets ex243 and TS packets ex246, respectively. These
TS packets are multiplexed into a stream to obtain multiplexed data
ex247/.
[0245]
FIG. 36 illustrates how a video stream is stored in a stream of
20  PES packets in more detail. The first bar in FIG. 36 shows a video
frame stream in a video stream. The second bar shows the stream
of PES packets. As indicated by arrows denoted as yy1, yy2, yy3,
and yy4 in FIG. 36, the video stream is divided into pictures as I
pictures, B pictures, and P pictures each of which is a video
25 presentation unit, and the pictures are stored in a payload of each of
the PES packets. Each of the PES packets has a PES header, and the
PES header stores a Presentation Time-Stamp (PTS) indicating a
display time of the picture, and a Decoding Time-Stamp (DTS)
indicating a decoding time of the picture.
30 [0246]
FIG. 37 illustrates a format of TS packets to be finally written
on the multiplexed data. Each of the TS packets is a 188-byte fixed
length packet including a 4-byte TS header having information, such
as a PID for identifying a stream and a 184-byte TS payload for

35 storing data. The PES packets are divided, and stored in the TS
| -72 -



25 in a video frame at the end of the multiplexed data, and the PTS is set to the reproduction end time.
[0252] As shown in FIG. 40, a piece of attribute information is registered in the stream attribute
information, for each MD of each 30 stream included in the multiplexed data. Each piece of attribute
informatigralyds aiiftsrent spfeutiatiy depginding an Bubethemthesansspgonding strgarthie angdeo
stream, an_aydiq stream, a presentajo apm[ceﬁ siream, qr,an interactive graphics,stream. Each
Bioce of N Sl eareatibUiE mforiatoH Barrde o A8 Rieludl G K Biontbrassion
codec is ugEd-foy tengmessiaghe k@ds. vidémstreamsang duk essolatien, vasii¢etrato abidgrame rate
of the pieces, of r;ﬂ'e%%?e@% dc?é%éf‘?tﬁq'gwe 'f{é%e ﬂ%%%%‘;[eé%-r'é%c{f‘a%% ot 98‘1%"8 FUgan attribute
information carries ihformation including what kind of compression codec is used for compréessing the
5 auglio streaf, reai mbiny eh&teetsafdinBlidedlingha Eudidistveara, whick langilagd tHersudio

stream supports, and how high the ing. f ngy is..The vi ream attri i ation and
the audio’s r(\évahrﬁczqtn au%\éliﬁf%&nﬁ&i?rgz&g%e%?%ﬁnﬁélEgtigﬁao#%a%%ii%gg%e%o?}ei e?{)&;é;}ér plays
back the Tnfarmatiorcel B2E8LSs arm aregmesentiontbedimernt] the xeultip ke d datd e ased is of a

stream type incl In T,Eurt 0 ipl is recor recording
medium, & %ﬁ%@%eér?ﬁinbu%? infr(;frrn{%tilg%rlJ 'l)?%%%éhcﬁ]r? #l%mmgu)élﬁgveqx?é% !ggt%agﬁg i?#%%rrga |6Fn is used.
More speidificainyy thig reovddg didiaire o dind! adthod bt ehp adutdgmicube codjit&bppratus described
in %\j:h og%@fggiments includes a step or a unit for allocating unique information indicating video data
generated by the moving picture coding method or the moving picture coding apparatus in each of 20
embodiments, to Baechtreain thge inGudeatinahe FRTIoded vided beeamustti bias ddordwition. With

the configurati ' t e . OV ct [ od.or ¢ ing picture
coding aﬁﬁéﬁg‘f@g giéfb%oaﬁl gﬁ:%%%m%gér%@l < can @U%@?H&ﬁ%ﬁgﬁﬁﬁn %ltg]eeopgér:gqt}ﬁat
conformsatsanatifecsiandard sesdatidin TablrtHdtibre a kK3 o4l diostvess Sepeof Hd Moeving

picture d ing C inoLt e odi t. ) type
included %rﬁﬁe%ﬁ?%f #1@ \ﬁgégjgﬁﬁe%%%%%utﬁggihat%ﬁ %ngﬁ e%??rﬁ%lr&ﬁlﬁgfgi d@%
infdrnatien RMD otstaithed fitdre theuliifisixesd dakn Negida iSiep axsiiel Pl aétémened vhether or

not the StyeamdyRe, oG (40 siteam glrbyfednairpation BB hat [ifmuipleyed data i
generated by the movihg picture coding method or the moving picture coding apparatus in each of
embodimeHis: WV endi is 3o.ddiéiatnad tharthe strdal wihe GrithéWRIgH vifdahe agbgteta,

and attribute information of the streams corresponding to the PIDs.
The PMT also has various descriptors relating to the multiplexed data.
20 The descriptors have information such as copy control information
showing whether copying of the multiplexed data is permitted or not.
The PCR stores STC time information corresponding to an ATS
showing when the PCR packet is transferred to a decoder, in order to
achieve synchronization between an Arrival Time Clock (ATC) that is
25 a time axis of ATSs, and an System Time Clock (STC) that is a time
axis of PTSs and DTSs.
[0248]
FIG. 38 illustrates the data structure of the PMT in detail. A
PMT header is disposed at the top of the PMT. The PMT header
30 describes the length of data included in the PMT and others. A
plurality of descriptors relating to the multiplexed data is disposed
after the PMT header. Information such as the copy control
information is described in the descriptors. After the descriptors, a
plurality of pieces of stream information relating to the streams

35 included in the multiplexed data is disposed. Each piece of stream
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- 75 - information indicates that the multiplexed data is generated by the moving picture coding
method or the moving picture coding apparatus in each of embodiments, in Step exS102, decoding is
performed by the moving picture decoding method in each of 5 embodiments. Furthermore, when the
stream tyipd @r tha tiided Birbate atgibererinfd anationtindicaes lcardeknancedtd nifie woraventignal

standard h PEG- PEG: , -0 Step ding j r ed by a
moving p%ét’yg d%%o%in%&nge?tsmd Eﬁ:én?cé%%ﬁ%&-ﬁé c%néen%%ﬁ%gga%%fgrﬁs.Elgod%ggs[fq! k As such,
allocatingare@inunig Uil varientd ihe, streanplysiaon tikd Vitdeo Wréafo amiblieninforieiodtedables
determinafi h r t ' icture i . [ ictur ding
apparatuzlnt%@t\%s %geg%cr%e%qﬁn %gé%%\?g%] gg;mei?g%é%%ggﬁp%%rg E%fe?g)gg |$r)1%[] .%g\%gaﬁﬁein?ﬁjltiplexed
dataxhat RERFRRE 6 o BiEfeteiNSaAdAF SIS Rt Salappfopraikd ideexding hidthod or apparatus can
be selectfgz'g@]s, it becomes possible to decode information without any error. Furthermore, the

moving picture coding method or apparatus, or the moving picture decoding method 20 or apparatus in
the present Embdinfantih eai pét iiskeriadrédayice seFer S8t MB desEMssd Hhevia) gl BN

[Embodinge) Sl:Fast ofthe mauinaiaisimeatiag metho (e plewaa Ricivie AR spdiagigpparatus,

the moving picture decoding method, andb%e moving picture decoding apparatus in each o
embodiniéhts is typically achieved in the form of an integrated circuit or a Large Scale Integrated (LSI)
cirgut. A?tgggéqmple of the LS|, FIG. 42 illustrates a configuration of the LSI ex500 that is made into
one chip. 30 The LSI ex500 includes elements ex501, ex502, ex503, ex504, ex505, ex506, ex507,
ex508, and ex50F &-beWfetbfBHLEINE tRd Ba@eiéafard iohib&ed Soreadhadifsn@indugh a bus

ex510. Themes SRPFIreHEURH GHIBRIR AAlIvaIRG by, SURRIYIHeaEh #iTie elggnentgydth power
when the power supply circuit unit ex505 is 35 turned on. [0257] For example, when coding is
performell) ¢! P& 68500 #68eivde BM AV &Iy A HIGFom & icroPRoke BXEL 7.0 BEARPNERINEE and

others thigugh BRAM TR B9 B8t SO ok 3 QPMirot MBI PED n ciudes multiplexed
15 data information, stream attribute information, and an entry map.
[0251]

As illustrated in. FIG. 39, the multiplexed data information
includes a system rate, a reproduction start time, and a reproduction
end time. The system rate indicates the maximum transfer rate at

20  which a system target decoder to be described later transfers the
multiplexed data to a PID filter, The intervals of the ATSs included in
the multiplexed data are set to not higher than a system rate. The
reproduction start time indicates a PTS in a video frame at the head
of the multiplexed data. An interval of one frame is added to a PTS

25 inavideo frame at the end of the multiplexed data, and the PTS is set
to the reproduction end time.

[0252]

As shown in FIG. 40, a piece of attribute information is
registered in the stream attribute information, for each PID of each

30- stream inciuded in the multiplexed data. Each piece of attribute
information has different information depending on whether the
corresponding stream is a video stream, an audio stream, a
presentation graphics stream, or an interactive graphics stream.
Each piece of video stream attribute information carries information

35 including what kind of compression codec is used for compressing the
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5 including a CPU ex502, a memory controller ex503, a stream controller ex504, and a driving
frequency control unit ex512. The received AV signal is temporarily stored in an external memory
ex511, such as an SDRAM. Under control of the control unit ex501, the stored data is segmented into
data portisidesesdiiiagioe ted dprocessihgtanipusaitspeeld todedransmigethteacigie

processingiHELexsRTo (Ehei<ha Aanhaipgessing UAL P pdesan gudig sgnal andipia video
signal. Here, the coding of the video signal is the coding described in each of em odiments.
Furthermé&f& Qe Signalistste SSirRAuRit etb0DsdMetifiey IBahiMpls@e ke cdaédrandit data and the

coded viden-Aatanand 8 SEeIHTE eX7RB REWRss thegpultiplexedidaia oyts) ?&E?@O&ﬂ%ed

muItigIexed data istransmitted to the base station ex107, or written on the recording medium ex215.
When daflEia &id aRMpl&d, IRe 0X%t&BROUIE Se @ poalig @b e a biier 2brersos so that

the data sgisire SUMEIIESdMiE 6acH;BNSEAOZRS] su LI tedmemery Rfg}l isrfn element
outside the LSI ex500; it may be included in the LSI ex500. The buffer ex508 is not limited to one

buffer, but ATEP HE BorhBEsEIHbiFers THEtMERROrE I P8aRR (B3| EBOEM B MEhedde M Ghe chip or
a plurality fkChipgit0268da m FHFMIBIREre, Altheuah dhesantl 4aitgxSRkinglides dp GRY exs02,

the memory controller ex503, the stream controller ex504, the driving frequency control unit ex512, the
configurafi&ir8fife BEmrdNmiptxBe1 B!ANIiMREK bR icsiaraiale, the signal processing unit
ex5qy maﬁofygg?r include a CPU. Inclusion of another CPU in the signal processing unit ex507 can
improve the processing speed. Furthermore, as another example, the CPU ex502 may serve as or be

a part of the signalpfB&eBdiRg Tk eRBDPIiBARN Lok e dmpld] ey fftidad akt aultfossgithi Brocessing
unit. In - 6 - sushra sase 1eComEliduRP1tnelugesthe SigNaRIPReSSIRY WK &SR8 the CPU

ex502 including a part of the signal processing unit ex507. [0260] 5The name used here is LSI, but it

may also P HHIRE Y SsyRitA LiS1, 58667 ESH oPilitra LB eepeHdthg B eHet BbgrE &f Midgrtion.
[0261]  stMoseqvesways e aghieyerniamationRR Rtdimited tgythe haly @y&%de'a%cuit ora
i

general purpose processor and so forth 10 can also achieve the integration. Field Programmable

GateArrd] (RPBAJ Bt an'belstogriifrfe FRET FaUlacttiifg TGS RIESHTGUEBIR Pibcessor
that allowsee-refigi atien of dherrgrireine o sanigusyion of s Lk sap be 4ser éydhesyame

purpose'@mbodiments includes a step or a unit for allocating unique
information indicating video data generated by the moving picture
coding method or the moving picture coding apparatus in each of
20 embodiments, to the stream type included in the PMT or the video
stream attribute information. With the configuration, the video data
generated by the moving picture coding method or the moving
picture coding apparatus described in each of embodiments can be
distinguished from video data that conforms to another standard.
25  [0254]

Furthermore, FIG. 41 illustrates steps of the moving picture
decoding method according to the present embodiment. In Step
ex5100, the stream type included in the PMT or the video stream
attribute information included in the multiplexed data information is

30 obtained from the multiplexed data. Next, in Step exS101, it is
determined whether or not the stream type or the video stream
attribute information indicates that the multiplexed data is
generated by the moving picture coding method or the moving
picture coding apparatus in each of embodiments. When it is

35 determined that the stream type or the video stream attribute
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15[0262] In the future, with advancement in semiconductor technology, a brand-new technology
may replace LSI. The functional blocks can be integrated using such a technology. The possibility is
that the present invention is applied to biotechnology. 20[0263] [Embodiment 6] When video data
generatedrihche edwingi pidiaeet eadigeinéthe dhou by thexeal idg pictisr egesding eppatgtushdescribed in

each of embodiments.i oded, comp when vid ata that 25 confgrms to a canventional
standard,rg%gﬁlrgé Mﬁlgégl-g(,éM ggé%%vaé?%rtﬁ C-ESWS ﬁ(%de%,gtﬁinéo%@% %m‘gﬂr‘?% rﬁ%bably
increasesa Fhasathesl $h exzathneddsm beo denterat driving féquereyhighey tidwrthainftHies CPU

exS02 0 PepatIUn YieRHRLCANa T M soneronal sandsq b deserled, powever

when the riving frequency IS se ere Is a problem thrat the power consumption increases.
[0264] In erddadisoeithe probldmetie areying pieturéltRcsdimtpappayares, sucthas tigletevision

ex300 angte 1 Sx005 T3 confighyegl 9 delerng i yhich Sifdays e vdeo gata gogforms, -

78 - and switch between riving frequencies according to the determined standard. 43
illustratesca ottfidflicatioh ek@0d ar te, frusénaenibBbiarent. M BEGnd fredlGangp dwitChihg Unit ex803

sets a drivipg fr to @W IV [ i te t oving
picture C(;%?ngg& n%*ﬁ.'eo@d@gr’thae mowlnré \I{Cgt.]l,ﬂ?éé @%ﬁ%ﬂ%ﬁtﬁﬁ?&ﬁﬁﬁ@gﬁ% (ge(%qb%%}ﬁents.
Then, therdging dréquenty ewitdhihgvibit k808 ivtEiBid G UEcstiydIo86ssing unit ex801 that
exgaytes Q%@gmng picture decoding method described in each of embodiments to decode the video
data. 10 When the video data conforms to the conventional standard, the driving frequency switching

unit ex803 sets aAisivint: ieqiiéhey threglcivecdvivitiy) fregueady ehan thae os theaitebydstalyenerated

by the mqyj To codi th : 0 ' di ratu ' i ch of
embodimqé\fr{]t%sg &r?gr%,%the ﬂ%iﬁ%ﬁlS re%t%ﬁ:%sgv%?r}g%ﬁﬁﬁgm%%%ﬁtsatggﬁﬁ@%g C|c5)e}‘?:l)cessing
unit ex80vmat BEfferms & the @ omewtivhap staHdard e asiode hetived ddatd o285 Niore

specifically; g, driying JeHHs Y S RO %8985 cribed in each of embodiments
15 can perform decoding. Even when multiplexed data that conforms
to a different standard is input, an appropriate decoding method or
apparatus can be selected. Thus, it becomes possible to decode
information without any error. Furthermore, the moving picture
coding method or apparatus, or the moving picture decoding method
20 or apparatus in the present Embodiment 5 can be used in the devices
and systems described above.
[06256]
[Embodiment 5]
Each of the moving picture coding method, the moving picture
25 coding apparatus, the moving. picture decoding method, and the
moving picture decoding apparatus in each of embodiments is
typically achieved in the form of an integrated circuit or a Large Scale
Integrated (LSI) circuit. As an example of the LSI, FIG. 42
illustrates a configuration of the LSI ex500 that is made into one chip.
30 The LSI ex500 includes elements ex501, ex502, ex503, ex504,
ex505, ex506, ex507, ex508, and ex509 to be described below, and
the elements are connected to each other through a bus ex510. The
power supply circuit unit ex505 is activated by supplying each of the
elements with power when the power supply circuit unit ex505 is
35 turned on.
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20 includes the CPU ex502 and the driving frequency control unit ex512 in FIG. 42. Here, each of the
decoding processing unit ex801 that executes the moving picture decoding method described in each
of embodiments and the decoding processing unit ex802 that conforms to the conventional standard
correspond$46 the signal processing 25 unit ex507 in FIG. 42. The CPU ex502 determines to which

standard the vide t . T e driying, fre Lunit ex51 termj a driving
frequency ba\s/:ad grc?r: %ﬁﬁ%fth@ﬁ&%%%ﬁ%%@ he %%u’n;%ﬁ)réc)cgs%llerlge&nglt}?;8><507 v
decodes treogieesdam Axsetioriite signal oot i CRE exsloR7 Fer exantpia, 301the jdentfication
informatio [ in [ ' I identifyi j
identificat%%ﬁmr?@:i%ﬁ s@%ﬁi%ﬁﬁﬁ?ﬁ%ﬁgﬁggﬁ&%ﬁﬁ ér{ngbcﬁ(%gnéegr?# %%m@%%@%
inforfatioiit 6818y s ahelRdm bR thdicate® eTaivh sandand e iiedidta gorsbreantor
example. pEBftic etangerd Widao22 A roniRltadn E9n Beielr R Bpsacon o aernal
dat or a tele sk,

signal for - 79 - determining tlﬁa’gt e video data'is us _ vision or a disk, etc., the
determinatfRFEECha Ynatb sassdtenspenan | ¥ asaia digha nFrerbermelenenoPy @x502 selects a

driving fregyercy bagsid ap ot @xampien 8lops AL BIE e Spnuartsl dippyidgg.data 5

are associated with the driving frequencies as shown in FIG. 45. The driving fre_quency’can e
selected I$f8f§thg #ad foolsuFedIe aNirRbuifditexg08and by AiPinter e ¢oEerg oftan LBE and with

refqrgncepg?éla% é@qhgp table hy the.GRU g% [OgQG]gQFIﬁ.aAn%i alralgs ﬁgp%forﬁg%@%qting a

method in the present embodiment. First, in Step ex5200, the signal processing unit ex obtains
identificat®rPiRRsTMAEONIFIM 8% TRUtipleXdtEdatat INe xS B Bte pR B RS he GRUtexSR3 @étermines

whether arogda Ndarsialaig 9sn iRiFLPVRA deagIREINod ARt dhe fedlagdngrmars

described in each of embodiménts, based on the identification information. When th

generated BY&Re HEVITY pictuld €odiciitdhodestd the tholinggicthire@oditia Bpstraes Wescribed in
each of ephRcBRAtero SIeRRK520f A CRt6XadR iiensmits @ siunakiey selipg heiing

freauency to a 20 higher driving frequency to the driving frequency control unit ex512. Then, the
drivifRy frefudiey! estoltihet 6 &y die dintey %guéhéyWﬁ@dnign@e@ridiagarreqa@h@. On the

other hangy wham thegdesiiigagonipiermation ndicatendsidie widee, #3ta fOpipHmS to thee
conventional standard, such as MPEG-2, MPEG-4 AVC, and 25 VC-1, in Step exS203, the CPU

ex502 traR$PHEde s gni Foirdeniad tHe tRivind frdteititlad 4 fokle diomg Fbatisrityers 1R driving
frequencyponyiatbai exalinEhe dBpdiiingieguarcysonirgl uningxahl gaisthedrviggdrequency

to the lower driving frequency than that in the case where the video data is generated by the 30

A C y
moving pitttE RIENE MetHia deitmeSHOUNG prEuFE BoRRERENArat® B8sdibdd @ dueiioF
embodimen{si086dh FuEernere Aangavihdhe syienne AT8RIdRVIY cach other.

[0258]

Although the memory ex511 is an element outside the LSI
ex500, it may be included in the LSI ex500. The buffer ex508 is not
limited to one buffer, but may be composed of buffers. Furthermore,

25 the LSI ex500 may be made into one chip or a plurality of chips.
[0259]

Furthermore, although the control unit ex501 includes the CPU
ex502, the memory controller ex503, the stream controller ex504,
the driving frequency control unit ex512, the configuration of the

30 -control unit ex501 is not limited to such. For example, the signal
processing unit ex507 may further include a CPU. Inclusion of
another CPU in the signal processing unit ex507 can improve the
processing speed. Furthermore, as another example, the CPU
ex502 may serve as or be a part of the signal processing unit ex507,

35 and, for example, may include an audio signal processing unit. In
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frequencies, the power conservation effect can be improved by 35 changing the voltage to be applied
to the LSI ex500 or an apparatus - 80 - including the LSI ex500. For example, when the driving
frequency is set lower, the voltage to be applied to the LSI ex500 or the apparatus including the LSI
ex500 is probhbly satxe alvitagendnel thait tliat ithe vabe dderththesddviag freguerssi iggset higher.

>[0268] |, ; FUIhGEmQIe WBSRINP ALaGeSSING RIAATIOn decasing, 15 ‘?c?é.i&”%ér quency

uni 0 gr%’EteB
may be setr}ugher, and when the processing amount for decoding is smallér, the driving uency
may be seétloivexadthe method for setting the driving frequency. Thus, 10 the setting method is not
limited to ﬁ?@% described above. For example, when the processing amount for decoding video
data in conformity with MPEG-4 AVC is larger than the processing amount for decoding video data

“genédrated by the H&ﬁiﬁ@ m@tma_a;@d}@gr%@twaww Movhg Isietlre cadiag dfpasatsisadscribed in
each of 1p emhogimentss the driyingfrequen 'éﬁé‘?ﬁ%?%%@?‘é‘?’?@é’@?ﬁ?& S¢flipg described

above. [0269] Furthermore, the method for setting the driving frequency Is not limited to the
method fdi0séftihg the driving frequency lower. 20 For example, when the identification information

indicates that the Midpa sata is, g0 erate iy, {ag, BOUPIRISIHIGCoIRg furinagh ARdithe, RWNg picture

coding apparatus described in each of embodiments, thé voltage to be applied to the LSI ex500 or the
apparatud-éluding thé PSTEN500 63/ prshaBhESet $ighdt WHeRaHE IefififcHtieon dsSiafberiidtion

indicgtes ihat thaiden- Ay, CORHEMS, I Hie eRiMentipnal Standars sy Mklee? MPERE-4 AVC,

and VC-1, the voltage to be applied to the’LSI ex500 or the apparatus including the LSI ex500 is
probably éEFi&der. Msadndtaer dx@mpl® IVidéh the fdeatiivationarfefmation iglicafeksthart tie video

data is generaied 30 ythe MovMngBishire e melhRd anddbe SReVNG-RIEIP cading geparatus
described in each of embodiments, the driving of the CPU ex502 does riot probablg/ﬁhave to be

suspendeel WHRIHRE identifieaba ok Ratior inditates tha@ thebBddos@dta fonfoias @ e
conventioB@I gadard, such as MPEG-2, MPEG-4 AVC, and VC-1, 35 the driving of the CPU ex502 is
probably suspended at a given time - 81 - because the CPU ex502 has extra processing capacity.
Evérpwhd#€ #dentification information indicates that the video data is generated by the moving

frilgture coding mefRoghantl NerBOWREHPIEHE SeEiRtARNF AUFTeeHiRRe i LREk RheMRpdiments, in
a brand-new technology may replace LSI. The functional blocks can
be integrated using such a technology. The possibility is that the
present invention is applied to biotechnology.

20 [0263]
[Embodiment 6]

When video data generated in the moving picture coding
method or by the moving picture coding apparatus described in each
of embodiments is decoded, compared to when video data that

25 conforms to a conventional standard, such as MPEG-2, MPEG-4 AVC,
and VC-1 is decoded, the processing amount probably increases.
Thus, the LSI ex500 needs to be set to a driving frequency higher
than that of the CPU ex502 to be used when video data in conformity
with the conventional standard is decoded. However, when the

30 driving frequency is set higher, there-is a problem that the power
consumption increases.

[0264]

In order to solve the problem, the moving picture decoeding
apparatus, such as the television ex300 and the LSI ex500 is

35 configured to determine to which standard the video data conforms,
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5 case where the CPU ex502 has extra processing capacity, the driving of the CPU ex502 is probably
suspended at a given time. In such a case, the suspending time is probably set shorter than that in the
case where when the identification information indicates that the video data conforms to the
conventioaaldstagddtdisutie s MREGRe10dviREG4 AVG LaadlVEs 1. §62 10 d ingAdeordihgly, the

power conseryation effect.can he impr by switching_hetween the driving. frequen in
accordangz%vﬂ%t?w & gt(a?nscfaraqga\r/v 'ich?tl%?\'/i(%e% ciﬁaC K (t:%anb?gr%ng. FOhemo é,'%%e%% @SQS'DSI ex500
or the appdratys eémtumlingrtiedd heeBO0 isAlrikn usintra dattery ytisevibtiery dife oah be @&@nded with
the power, servati egt. odiment, 7 here ar S re a plurality of video
data that é%%%or%nsat%%ﬁgreﬁﬁ Qér%iégsw ?é grgll\]/@g—]dé tﬁ%&l@\ﬁ;e?g%gql‘g%&t mv\‘éj%sgur%cjzhvécs}/%otelevision
and & celldtphoge e vadectd gridisend est dig gt pheralityl of gide s atal thaticonformsi tagthe

diff .Sl i ' I f 5th
diferent S L P B0 Tl e O OB e 8 500 anc
increase it tfie Gobt HrBefnith tisnitividudiUse gl the Bigaad Hocessiriy weis ex502 dwad iconform to

h ' d 7 I t | | i ' i i ti

i which o B R B et R A B Cescribe
in each ofemijodiindascandatel deeadingoprecedsiagmsintimt cotfradaottne vodeenti@ta standard,

zlfJf[#giS MEREr:{ME E_ﬁ-&%gvga and %é%—ﬂgq.q% §_5t%argl,;(esh@(§£r§(,.)%ﬁ9gr;% Fi &gﬁﬁﬁﬁ%@ example

82 - configuration. For example, the moving picture ing method d in each of
embodiménmis dng fife movmgyprturecdieoading imetk8 thardsnfomivionl FES4 @VCyheve partly in

common, jthe, AetalS A R B3I SYCHATHCATI P FAG ROy VS ARYEAEM e d by the

moving picture coding method or the moving picture coding

apparatus described in each of embodiments. Then, the driving

15 frequency switching unit ex803 instructs the decoding processing

unit ex802 that conforms to the conventional standard to decode the
video data.

[0265]

More specifically, the driving frequency switching unit ex803

20 includes the CPU ex502 and the driving frequency control unit ex512

in FIG. 42. Here, each of the decoding processing unit ex801 that

executes the moving picture decoding method described in each of

embodiments and the decoding processing unit ex802 that conforms

to the conventional standard corresponds to the signal processing

25 unitex507 in FIG. 42. The CPU ex502 determines to which standard

the video data conforms. Then, the driving frequency control unit

ex512 determines a driving frequency based on a signal from the CPU

ex502. Furthermore, the signal processing unit ex507 decodes the

video data based on the signal from the CPU ex502. For example,

30 the identification information described in Embodiment 4 is probably

used for identifying the video data. The identification information is

not limited to the one described in Embodiment 4 but may be any

information as long as the information indicates to which standard

the video data conforms. For example, when which standard video

35 data conforms to can be determined based on an external signal for
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5 deblocking filtering, and motion compensated prediction. The details of processing to be shared
probably include use of a decoding processing unit ex902 that conforms to MPEG-4 AVC. In contrast,
a dedicated decoding processing unit ex901 is probably used for other processing unique to an aspect
of the presett imvéniiog. tHeet 10decodiany paicessing edif for anEémadsting the andiatg @icture

decodin ethod described in each of embodiments m e shared for the processing.to he shared,
s o R B e T KR e BT e e e e P S s Avc.
[0273] 15Rurtfrernmmore; @x 1000 [HFFEIGE ¥EB 2heele abethedexaimglefl irethaeprogebsing @ partly shared.

This example_use onfiguration | ' icated de, essing unit ex10 at
aupporis T BTG dia e A T e B S Dl R
processigy ani exa002tedt stppotts ehel 20im@céssimgamitas t@ansitteweonverftibhal standard, and

a decodi r S| it ex that syppoxt i d Vf oving picture
decodingq?n]gtho éjﬁgrﬁ%ﬂo&&%%gf?bctﬂo@f t%%%%%ﬁﬁm%ﬁ%gﬁ §rﬁ%é%§%§ﬁ%%§%gﬁing picture
decodingtnethndf fidere X5 e dicate thdevoding @rocdssingronity 26 fexanol ahd exidoR dfe not

necessar’ijgr%qfﬁqi@ge(%ﬂ%@q @é%%?ic?g ﬁfé%?ﬁ"ﬂu@ El_r]lg@sg)? the present invention and the
processing of thie ¢onventional standard, réspectively, and may be the ones capable of implementing
general dro@eéssihg. Furthermore, the configuration of the present embodiment can be implemented by

ihe, 0 L1 exS00c{0274l ARl idisinadbeserlihechiuliab ans: SHand seduda the cost

are possible by sharing the decoding processing uni ocessing to be shared between the
moving piotibeo8E regoting fetiod ifccbiding ©xhe Béheditt thid predentrinvaiiomgsainisnd the

g“[g‘z’g‘g] PIGIWE AesREING D eNadip CQRTBHNY MR B2 SN YEBHRNAl SRR [ldugirigh fpplicability]
Next, in Step exS$201, the CPU ex502 determines whether or not the
video data is generated by the coding metheod and the coding
15 apparatus described in each of embodiments, based on the
identification information. When the video data is generated by the
moving picture coding method and the moving picture coding
apparatus described in each of embodiments, in Step ex5202, the
CPU ex502 transmits a signal for setting the driving frequency to a
20 higher driving frequency to the driving frequency control unit ex512.
Then, the driving frequency control unit ex512 sets the driving
frequency to the higher driving frequency. On the other hand, when
the identification information indicates that the video data conforms
to the conventional standard, such as MPEG-2, MPEG-4 AVC, and
25 VC-1, in Step ex5203, the CPU ex502 transmits a signal for setting
the driving frequency to a lower driving frequency to the driving
frequency control unit ex512. Then, the driving frequency control
unit ex512 sets the driving frequency to the lower driving frequency
than that in the case where the video data is generated by the
30 moving picture coding method and the moving picture coding
apparatus described in each of embodiment.
[0267] ,
Furthermore, along with the switching of the driving
frequencies, the power conservation effect can be improved by

35 changing the voltage to be applied to the LSI ex500 or an apparatus
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The moving picture coding method and the moving picture decoding method according to the present
invention are applicable to any multimedia data, and can improve error resistance in coding and
decoding moving pictures. The moving picture coding method and 10 the moving picture decoding

method a¢gefdidgrtg teprSseaiiboantiof aresysafubas amioving ipictyire/cadifganetbortand a moving
picture decoding methqd in stgrage, trapsmission, communication he like using cellylar phones,
DV appaiEh R i kDL Sarh e & T CiapIEn £ rRoEier 0 ShrbE P87} 150, 1000
Moving pitturie:dodind bppa&ius PR 160D Sibiratiionaintic? @102, 1862 Quivegotiabtratistorm unit
103, 1003 Qléﬁntization urHt 104, 302,,.1004, 2002 Inverse quantiﬁap}on unit 105, 303, 1005, 2003

ni

Inverse or'tﬂogo%aq?rsa%s orr%rgni‘f %éjré&n% g%ﬂgﬂﬁ\édﬁo%e @@%7, 305, 1007, 2005 Block
membry 1082 8@&4, 1008, 2006 Frame memory 109, 307, 1009, 2007 Intra prediction unit 110, 308,
1010, 2008 Inter &rﬁg.{%ﬂé’rn Bilt“el ,1 1w%%9n 18%%’ %(t)“%gcelanstgtr éedécrtljs%nu%otnt%lruratecoding is
targer, the driving frequency may be set higher, and when the
processing amount for decoding is smaller, the driving frequency may
be set lower as the method for setting the driving frequency. Thus,
10 the setting method is not limited to the ones described above. For
example, when the processing amount for decoding video data in
conformity with MPEG-4 AVC is larger than the processing amount for
decoding video data generated by the moving picture coding method
and the moving picture coding apparatus described in each of
15 embodiments; the driving frequency is probably set in reverse order
to the setting described above.
[0269] |
Furthermore, the method for setting the driving frequency is
not limited to the method for setting the driving frequency lower.
20 For example, when the identification information indicates that the
video data is generated by the moving picture coding method and the
moving picture coding apparatus described in each of embodiments,
the voltage to be applied to the LSI ex500 or the apparatus including
the LSI ex500 is probably set higher. When the identification
25 information indicates that the video data conforms to the
conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1, the
voltage to be applied to the LSI ex500 or the apparatus including the
LSI ex500 is probably set lower. As another example, when the
identification information indicates that the video data is generated
30 by the moving picture coding method-and the moving picture coding
apparatus described.in each of embodiments, the driving of the CPU
ex502 does not probably have to be suspended. When the
identification information indicates that the video data conforms to
the conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1,
35 the driving of the CPU ex502 is probably suspended at a given time
- 81 - |



30112, 1012 Picture type determination unit 113, 310, 1013, 2010 Switch 114, 311, 1014, 2011
Motion vector predictor candidate calculation unit 115, 312, 1015, 2012 colPic memory 35116, 1016
Variable length coding unit - 84 - 300, 2000 Moving picture decoding apparatus 301, 2001 Variable
length debediag smit HELAMNISEICKHIA Tlas eAbnouing piawia godiag atétiyod fow ealculditing a motion

vector preffiofa e oe hem ceis aumaion YaR(araLa quiant Sblock, aad cogifg the.current

block to generate a bitstream, the method comprising: obtaining motion vector predictor
candidateze fxadedinter 61 a/hio 15 Ro BIFHERE afe GHeH oMeian s @ bahdinaterTos s gnotion

vector pregigiahel QRRieREN S IisAnating eetorprraicter e usrddon seding tists, in the

5 case where the CPU ex502 has extra processing capacity, the driving
of the CPU ex5b02 is probably suspended at a given time. In such a
case, the suspending time is probably set shorter than that in the
case where when the identification information indicates that the
video data conforms to the conventional standard, such as MPEG-2,

10 MPEG-4 AVC, and VC-1.

[0270]

Accordingly, the power conservation effect can be improved by
switching between the driving frequencies in accordance with the
standard to which the video data conforms. Furthermore, when the

15  LST ex500 or the apparatus including the LSI ex500 is driven using a
battery, the battery life can be extended with the power conservation
effect.

[0271]
[Embodiment 7]

20 There are cases where a plurality of video data that conforms
to different standards, is provided to the devices and systems, such
as a television and a cellular phone. In order to enable decoding the
plurality of video data that conforms to the different standards, the
signal processing unit ex507 of the LSI ex500 needs to conform to

25 the different standards. However, the problems of increase in the
scale of the circuit of the LSI ex500 and increase in the cost arise
with the individual use of the signal processing units ex507 that
conform to the respective standards.

[0272]

30 In order to solve the problem, what is conceived is a
configuration in which the decoding processing unit for implementing
the moving picture decoding method described in each of
embodiments and the decoding processing unit that conforms to the
conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1 are

35 partly shared. Ex900 in FIG. 46A shows an example of the
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motion vector of the current block, from among the motion vector predictor candidates the fixed
number of which is two or more; and coding an index for identifying the selected motion vector
predictor according to the fixed number of two or more, and adding 15 the coded index to the

bitstreamg o nfigiesein the nrefioeyentop predicier pandisaiepile dixeddwinahtingf whistris gwo or
more inclyde on%or more capdidates %ach,havin a prgdq_tfrmined_fixed \@IEue. 20[Clai§1 ZéThe
moving pitaite’ 38 TERSR LlcHITRE # BRIMSL AN WHerSIPHE S s YEE S oGy
candidates e fixedimmbenebwhichtis the G ra\tThea ineluge atleast arenofiona ot ore first
candidates and one.or more new candidates, 25the one or more first candidates are candidates each
derived BAGLAN 3ImBHOREiOPa et By 25 BAPALI LS Kook Yy A A HASTAR) Halacent to
the Gurredieidokkand  filithei nge oemgremeni candidatep arescarddates dicti drrivediased on a

motion vegtor sedéfor coding a blqck different from the 3 rs\djacent lock, or each.having a
predeterfiREe! 124 VAA6F 5 1 hdHol S eutsl, TR SRR MIEting Bickire CbarSheiiPaccording
to Claim Rr3bwheieig theibexfing ahthe owtitor vestoo drddiptor4 88/Ccantiidates inakides:

dedicated decoding processing unit ex901 is probably used for other
processing unique to an aspect of the present invention. The

10 decoding processing unit for implementing the moving picture
decoding method described in each of embodiments may be shared
for the processing to be shared, and a dedicated decoding processing
unit may be used for processing unigue to that of MPEG-4 AVC.
[0273]

15 Furthermore, ex1000 in FIG. 46B shows another exampie in
that processing is partly shared. This example uses a configuration
including a dedicated decoding processing unit ex1001 that supports
the processing unigue to an aspect of the present invention, a
dedicated decoding processing unit ex1002 that supports the

20 processing unigue to another conventional standard, and a decoding
processing unit ex1003 that supports processing to be shared
between the moving picture decoding method according to the
aspect of the present invention and the conventional moving picture
decoding method. Here, the dedicated decoding processing units

25 ex1001 and ex1002 are not necessarily specialized for the processing
according to the aspect of the present invention and the processing
of the conventional standard, respectively, and may be the ones
capable of implementing general processing. Furthermore, the
configuration of the present embodiment can be implemented by the

30 LSI ex500.

[0274]

As such, reducing the scale of the circuit of an LSI and
reducing the cost are possible by sharing the decoding processing
unit for the processing to be shared between the moving picture

35 decoding method according to the aspect of the present invention
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performing first derivation processing of deriving the one or more first candidates, and setting, if the
one or more first candidates are derived, each of the derived one or more first candidates as one 5 of
the motion vector predictor candidates the fixed number of which is two or more; performing
second dérmatibnerotesding of ddnviag dRCoWE g nivikethaw candidateif m toyal wikhbdéhef the one

or more fiﬁgrp\g@ﬂiggtﬁg Iissﬁg‘ﬁlﬁ@gr@a” the fixed number of two or more, and 10 setting, if the one or
more new candidates are derived, each of the derived one or more new candidates as one of the

motion vector predictor candidates the fixed number of which is two or more; and setting, if a sum

of the tot |IWHQEQFF§!°§%BT§HE’{5?I ftr,?(j candidates and a total number of the one or more new
candidates is 15 smaller than the fixed number of two or more, at least one of the one or more
candidatdd)eath having the predetermined fixed value as one of the motion vector predictor

candidates the fixednUmBeH 96 WHIEh - 8Ve QMR eni@ MG & sHin m@%ﬁeﬁek@#ﬂm& e or

more first candidates, a total number of the one of more candidates 20 each havifg the predetermined
fixed valUec&Rd the AtaALRE 6P rElnSakribihf § ERSAND ¥ SiREtPRUATI: BEMWEaR M dR. [Claim

4] The MQVRA RIGHY -2 ASIRENOSASCAERINGIR Gloine3rer Mhetein i theseeond, g%iﬁaﬂon

processigqg, one or more candidates are selected in accordance with a predetermined priority order
from am @%9;51UFQit?‘&\ﬂifffﬁréﬁtiéaﬁéi%!ategBﬁé\ﬁﬁ)@lglwErdb%df@o@éﬂvégh@@ﬁ@ @ﬂn@’d?é new
candidates SOlGIaimm]  plHEMOViIAG PEMIFLCOMRS MRRINAREAQIRNY teLlaink2, ywharginthe
obtaining of the motion vector predictor candidates includes: setting the candidate having the
predetermhERITHEN G L8 leag Rof i MHhidldH R G erdh edlibtsy idaE 2B fXEdthumber -

87 - of which is e eEBWIRgiiialzg the Refianyecionpierisirieandidgiasiig fxgdpymber of
which is two or more; performln? first derivation processing of deriving the one or more first
candidates! 8n8tpdHiRguRNEoti8N vidtoPhiedigtor DVD apparatuses, and personal

computers, for example.
15
[Reference Signs List]
[0276]
100, 1000 Moving picture coding apparatus
101, 1001 Subtraction unit
20 102, 1002 Orthogonal transform unit
103, 1003 Quantization unit
104, 302, 1004, 2002 Inverse quantization unit
105, 303, 1005, 2003 Inverse orthogonal transform unit
106, 304, 1006, 2004 Addition unit
25 107, 305, 1007, 2005 Block memory
108, 306, 1008, 2006 Frame memory
109, 307, 1009, 2007 Intra prediction unit
110, 308, 1010, 2008 Inter prediction unit
111, 309, 1011, 2009 Inter prediction control unit
30 112, 1012 Picture type determination unit
113, 310, 1013, 2010 Switch
114, 311, 1014, 2011 Motion vector predictor candidate calculation
unit
115, 312, 1015, 2012 colPic memory
35 116, 1016 Variable length coding unit
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5 candidates the fixed number of which is two or more if the one or more first candidates are derived,
to cause the motion vector predictor candidates to include the derived one or more first candidates;
and performing second derivation processing of deriving the one or 10 more new candidates if a total
number ofth€ oA IMYevirsg catididate s Bapekiieg tap ar@fixed number of two or more, and
updating thg moﬁ%‘ieVQFﬁ{S?écﬁ%rn?ﬂgiﬁﬁﬁﬁmﬁgxﬁﬂ irgumber of which is two or more if the one or
more new candidates are derived, to Cause the motion vector predictor candidates to include the 15
derived one or more new candidates. [Claim 6] A moving picture decoding method for calculating
a motion vector predictor to be used when decoding a motion vector of a 20current block included in a
bitstream, and decoding the current block, the method comprising: obtaining motion vector
predictor candidates a fixed number of which is two or more and each of which is a candidate for the
motion vector predictor; 25decoding, according to the fixed number of two or more, an index for
identifying the motion vector predictor candidate from among the motion vector predictor candidates
the fixed number of which is two or more, the index being coded and added to the bitstream; and
30selecting, based on the decoded index, the motion vector predictor to be used for decoding the
current block from among the motion vector predictor candidates the fixed number of which is two or
more, wherein the motion vector predictor candidates the fixed 35 number of which is two or
more include one or more candidates each - 88 - having a predetermined fixed value.
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[Claim 7] The moving picture decoding method according to Claim 6, 5 wherein the motion vector
predictor candidates the fixed number of which is two or more further include at least one of one or
more first candidates and one or more new candidates, the one or more first candidates are
candidatg< eagchMiiBrived based on a motion vector used for coding an adjacent block spatially 10or
temporall:{;@]cg@g?nlt o the current block, and the one or more new candidates are candidates
each derived based-on a motion vector used for coding a block different from the adjacent block, or
each having a prefletermiieg fipéck veetorcasl agotioe Vecdr. fis [Claiaush timhe snowving igioture

decodi . e i - . )
candidat R e TR A Ry
candidatdsl ek, sétfing, GO and e nireriret chhdidatés agedetvadd; eachidstne deniveldhiene or

more firstﬁﬁgtqi;g%te&ﬁ% gppsﬂ,g gpe motion vector predictor candidates the fixed number of which is two
or more; 25performing s€écond derivation processing of deriving the one or more new candidates if a

total number of theldiss oiriors (ﬁ’fé@ Da@idbids Wgﬁﬁ@nf@aﬁﬁédaéﬁsn anibeeof tsrebore, and
setting, if the\0pegy Wrﬁwn&%?aﬂq&ﬂaéeg Are deriyed, £ %Péllih%d%“\g%dn@'@é’f%”?@'n%
number of which is two or

candidates as one of the motion vector 30 predictor candidates the fixe
more; andnOti@Bttiey iod Jure @fab@rtotal number of one or more first candidates and a total number

of tlfg one or mo&%&]%"&ﬁﬁ'%d' eﬁiag@ﬁl@égm %g%%gwg@g&h@&pg&o&g&” aﬁli one of the

one or more candidates each having the predetermine ue as 35 one of _the mation vector
predictor Baptigaesarédixa nitbéetsresy block, from among the motion vector

predictor candidates the fixed number of which is two or more; and
coding an index for identifying the selected motion vector
predictor according to the fixed number of two or more, and adding
15 the coded index to the bitstream,
wherein the motion vector predictor candidates the fixed
number of which is two or more include one or more candidates each
having a predetermined fixed value.

20 [Claim 2]

The moving picture coding method according to Claim 1,

wherein the motion vector predictor candidates the fixed
number of which is two or more further include at least one of one or
more first candidates and one or more new candidates,

25 the one or more first candidates are candidates each derived
based on a maotion vector used for coding an adjacent block spatially
or temporally adjacent to the current block, and

the one or more new candidates are candidates each derived
based on a motion vector used for coding a block different from the

30 adjacent block, or each having a predetermined fixed vector as a
motion vector.

[Claim 3]
The moving picture coding method according to Claim 2,

35 wherein the obtaining of the motion vector predictor
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which is two or more, to make a sum of the total number of one or more first candidates, a total
number of the one or more candidates each having the predetermined fixed value, and the total
number of one or more new candidates equal to the fixed number of two or 5 more. [Claim 9] The
moving pledute idedeiint@ietH6S according to Claim 8, wherein in the second derivation processing,

one or more 10 caadiaiasiAte SRIEEak INARGYHAPFE WAL RICHSterBYRAT Aol Bider fom among

a plurality of different candida?es previously prepared, to derive the one or more new candidates.

[Claim 10715 TthE FeéViRg Fitdareede cathg RiEtRGY ACEBRIRG B @dmP e firskraRM dr6btaining of
the motiog negarpregictaneandidaies Weldes oneSelfing Bie qansidaimbavinedbeyedetermined

fixed value as each of all the motion vector predictor candidates the fixed number 200f which is two or
more to Rftikhge e HRtiorarkabmiediGhr ca&anditatne fhs updd oFehas tbishmore;

performing firgtdlerivatigpdrocessing of deriving the one or more first candidates, and updating the
motion vector predictor candidates the fixed number of which is two or more if the one or 25 more first

candidates are dE¥R/dQ T3 HA0seRRR MRLHSH VWl PreiREs S RE RS0 YBEd @ ©8&r9Ed one or

more first-gandidates; angindidBedarnying sesend derivalion rpoassingrt dgrvingihe eneer more
new candidates if a total number of the one aor mare first 30 candidates is smaller than the fixed

number of&RG IF B2, 1gnd TRIAEAgUMR MEREH U@ prearlis c it sthe Y@ nu@ibér of which
is tw or BwFei H dheipre or rrediew errdisialescarp drTyeds te fause e motascyeGerdpredictor
candidates to include the derived one or more new candidates. )
derived one or more new candidates as one of the motion vector
predictor candidates the fixed number of which is two or more; and
setting, if a sum of the total number of one or more first
candidates and a total number of the one or more new candidates is
15 smaller than the fixed number of two or more, at least one of the one
or more candidates each having the predetermined fixed value as
one of the motion vector predictor candidates the fixed number of
which is two or more, to make a sum of the total number of one or
more first candidates, a total number of the one or more candidates
20 each having the predetermined fixed value, and the total number of

new candidates equal to the fixed number of two or more.

[Claim 4]
The moving picture coding method according to Claim 3,

25 wherein in the second derivation processing, one or more
candidates are selected in accordance with a predetermined priority
order from among a plurality of different candidates previously
prepared, to derive the one or more new candidates.

30 [Claim 5]
The moving picture coding method according to Claim 2,
wherein the obtaining of the motion vector predictor
candidates includes:
setting the candidate having the predetermined fixed value as

35 each of all the motion vector predictor candidates the fixed number
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35 [Claim 11] A moving picture coding apparatus for calculating a motion vector predictor to be
used when coding a motion vector of a current block, and coding the current block to generate a
bitstream, the 5apparatus comprising: a motion vector predictor candidate obtaining unit
configure@ftowbigin rfotiot weetorpritistdiccdndidatiesea fired mmiben o ®alEH iRIbErAGre and

each of whigh s andigaterforthemAtigR Vestay ATEAIGOr 40R Splegtion unit configured to select the

motion vector predictor to be used for coding the motion vector of the current block, from among the
motion vector preRRE6P CaHdidatéssthe fiédatiaiber o WAHENTEn0E stenhdrEl anthe codifignit

configuredigcoderan Indsydp ientlvingdne b sefagiedriotiaroesior peadistorsssaringr o the

fixed number of two or more, and adding the coded index to the bitstream,  wherein the motion
vectdr prédidtei @ahridias thix fxbd HIRIMRF HWHBASE tifo BrMdE iRtRid BnEs RER &indidates

each havipghapredederpingd fixgebvalyn-20delaed2] o AqnUngRictueAsSAding.apRAratus for

calculating a motion vector predictor to be used when decoding a motion vector of a current block
included iR"£BHcERaNEANE detngtthe IAFTEAGLIFEE 25 e WBHaraitig cOhpimEe  firatmotion
vector predi¢ig ¢gpgiglateaiptaining unit configured to obtain motion vector predictor candidates a
fixed number of which Is two or more and each of which is a candidate for the motion vector predictor;

30a decoding uniPEShfG IR Jo58Eiue, SREDAIE ToRRBGREFING of deriving the one or
10 more new candidates if a total number of the one or more first

candidates is smalier than the fixed number of two or more, and

updating the motion vector predictor candidates the fixed number of

which is two or more if the one or more new candidates are derived,

to cause the motion vector predictor candidates to include the
15 derived one or more new candidates.

[Claim 6]
A moving picture decoding method for calculating a motion
vector predictor to be used when decoding a motion vector of a

20 current block.included in a bitstream, and decoding the current block, -

the method comprising:

obtaining motion vector predictor candidates a fixed number
of which is two or more and each of which is a candidate for the
motion vector predictor;

25 decoding, according to the fixed number of two or more, an
index for identifying the motion vector predictor candidate from
among the motion vector predictor candidates the fixed number of
which is two or more, the index being coded and added to the
bitstream; and -

30 selecting, based on the decoded index, the motion vector
predictor to be used for decoding the current block from among the
motion vector predictor candidates the fixed number of which is two
or more,

wherein the motion vector predictor candidates the fixed

35 number of which is two or more include one or more candidates each
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number of two or more, an index for identifying the motion vector predictor candidate from among the
motion vector predictor candidates the fixed number of which is two or more, the index being coded
and added to the bitstream; and 35a selection unit configured to select, based on the decoded - 91 -
index, thev@vtion vestot peddictoine befised ferbeeoding the current block from among the motion
vector predictor candidates the fixed number of which is two or more, wherein the motion vector
predictor candidates the fixed 5 number of which is two or more include one or more candidates each
having a pfe@éf8rmined fixed value. [Claim 13] A moving picture coding and decoding apparatus

comprising: 10the MOVHGPIRYIB EAURG SRRAANYPATEINIY' A ERIM gAYl BamR g picure

decosdlng apparatus accordln% to Claim 1
wherein the motmn vector predictor candidates the fixed
number of which is two or more further include at least one of one or
more first candidates and one or more new candidates,
the one or more first candidates are candidates each derived
based on a motion vector used for coding an adjacent block spatially

10 or temporally adjacent to the current block, and

the one or more new candidates are candidates each derived
based on a motion vector used for coding a block different from the
adjacent block, or each having a predetermined fixed vector as a
motion vector.

15
[Claim 8]

The moving picture decoding method according to Claim 7,
wherein the obtaining of the motion vector predictor
candidates includes:

- 20 performing first derivation processing of deriving the one or
more first candidates, and setting, if the one or more first candidates
are derived, each of the derived one or more first candidates as one
of the motion vector predictor candidates the fixed number of which
is two or more;

25 performing second derivation processing of deriving the one or
more new candidates if a total number of the one or more first
candidates ijs smaller than the fixed number of two or more, and
setting, if the one or more new candidates are derived, each of the
derived one or more new candidates as one of the motion vector

30 predictor candidates the fixed number of which is two or more; and

setting, if a sum of the total number of one or more first
candidates and a total number of the one or more new candidates is
smaller than the fixed number of two or more, at least one of the one
or more candidates each having the predetermined fixed value as

35 one of the motion vector predictor candidates the fixed number of
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which is two or more, to make a sum of the total number of one or
more first candidates, a total number of the one or more candidates
each having the predetermined fixed value, and the total number of
one or more new candidates equal to the fixed number of two or
more.

[Claim 9]
The moving picture decoding method according to Claim 8,
wherein in the second derivation processing, one or more
candidates are selected in accordance with a predetermined priority
order from among a plurality of different candidates previously
prepared, to derive the one or more new candidates.

[Claim 10]

The moving picture decoding method according to Claim 7,

wherein the obtaining of the motion vector predictor
candidates includes: '

| setting the candidate having the predetermined fixed value as

each of ali the motion vector predictor candidates the fixed number
of which is two or more, to initialize the motion vector predictor
candidates the fixed number of which is two or more;

performing first derivation processing of deriving the one or
more first candidates, and updating the motion vector predictor
candidates the fixed number of which is two or more if the one or
more first candidates are derived, to cause the motion vector
predictor candidates to include the derived one or more first
candidates; and

performing second derivation processing of deriving the one or
more new candidates if a total number of the one or more first
candidates is smaller than the fixed number of two or more, and
updating the motion vector predictor candidates the fixed number of
which is two or more if the one or more new candidates are derived,
to cause the motion vector predictor candidates to include the
derived one or more new candidates.
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[Claim 11]

A moving picture coding apparatus for calculating a motion
vector predictor to be used when coding a motion vector of a current
block, and coding the current block to generate a bitstream, the
apparatus comprising:

a motion vector predictor candidate obtaining unit configured
to obtain motion vector predictor candidates a fixed number of which
is two or more and each of which is a candidate for the motion vector
predictor;

a selection unit configured to select the motion vector
predictor to be used for coding the motion vector of the current block,
from among the motion vector predictor candidates the fixed number
of which is two or more; and

a coding unit configured to code an index for identifying the
selected motion vector predictor according to the fixed number of
two or more, and adding the coded index to the bitstream,

wherein the motion vector predictor candidates the fixed
number of which is two or more include one or more candidates each
having a predetermined fixed value.

[Claim 12]

A moving picture decoding apparatus for calculating a motion
vector predictor to be used when decoding a motion vector of a
current block included in a bitstream, and decoding the current biock,
the apparatus comprising:

a motion vector predictor candidate obtaining unit configured
to obtain motion vector predictor candidates a fixed number of which
is two or more and each of which is a candidate for the motion vector
predictor;

a decoding unit configured to decode, according to the fixed
number of two or more, an index for identifying the motion vector
predictor candidate from among the motion vector predictor
candidates the fixed number of which is two or more, the index being
coded and added to the bitstream; and

a selection unit configured to select, based on the decoded
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index, the motion vector predictor to be used for decoding the
current block from among the motion vector predictor candidates the
fixed number of which is two or more,

wherein the motion vector predictor candidates the fixed
number of which is two or more include one or more candidates each
having a predetermined fixed value.

[Claim 13]
A moving picture coding and decoding apparatus comprising:
the moving picture coding apparatus according to Claim 11;
and
the moving picture decoding apparatus according to Claim 12.
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