[DESCRIPTION] [Title of Invention] IMAGE CODING METHOD, IMAGE DECODING METHOD,
IMAGE CODING APPARATUS, IMAGE DECODING APPARATUS, AND IMAGE CODING AND

DECODINGﬁS;%f@@‘EL@é chnical Field] [0001]The present invention relates to an image coding
method of coding an image with prediction, and an image decoding method of decoding an image with

prediction. 10 TBaekgrdumdABPOD02]An image coding apparatus generally compresses an
information aypouAEUSE FAHGdapEyTef HRRoesMiRElrding SEHIRAGES Jue MouRY imagegEn spatial

and temporal directions. Here, transformation into a fre%uency domain is used as the compression 15

method usin&%@&”&%n’éﬁ F%éEHéiaII&ﬁ%@ﬁ)nDﬁ&% W@eﬁﬁt@f*%ﬁ%ﬁmn@@%ea%

compressionQaEoHEuSING reen demnty d ArPeiRypor direction. The inter prediction is also called

inter-picture q:iﬁtion [ O?Jj hen coding a certain picture, the image coding 20 apparatus that
ecnnical rie . .

employs the intér prediction’uses, as a reference picture, a coded picture located before or after the

current pictufd{0dd coded Thdigplayg erden Simikiequetiay ahdintyércodieg appagatas datithates a

motion vectop PR YN RISHE WHER ISRRSRIR eaRleLan o Bigk 8. 234000 HNRHothe fmace

coding apparatus obtains predicted image data resulting from motion compensation based on the
motion vectof CRREH NEheé 8 8Baiki g S4leH 8Bains a difference between image data of the
current gictugsard §re pretlicied image data. Then, the image coding apparatus codes the obtained

30 differenc Sdingly, We image coding.apparatus removes the reglundanc in the temporal
direction. [00 e[limage cc‘i‘diﬁ’&"gﬁﬁarﬁ? s'?rga(?cpo?ggﬁ HvithSRE" \Yinﬁ%?a%frgscsoqﬁ@ cheme

called 11.264r(fesNohapaten@ierenusinowhied tvad avewrdywbeém spesiafdizeld dseg thwed types of
pictures,  images and moving images) in spatial and temporal directions. Here,
transformation into a frequency domain is used as the compression

15 method using redundancy in the spatial direction. Furthermore, inter
prediction is used as the compression method using redundancy in the
temporal direction. The inter prediction is also called inter-picture
prediction.

[0003] When coding a certain picture, the image coding

20 apparatus that employs the inter prediction uses, as a reference
picture, a coded picture located before or after the current picture to
be coded in display order. Subsequently, the image coding apparatus
estimates a motion vector of the current picture with respect to the
reference picture.

25 [0004] Next, the image coding apparatus obtains predicted
image data resulting from motion compensation based on the motion
vector. Then, the image coding apparatus obtains a difference
between image data of the current picture and the predicted image
data. Then, the image coding apparatus codes the obtained

30 difference. Accordingly, the image coding apparatus removes the
redundancy in the temporal direction.

[0005] The image coding apparatus in accordance with the
moving picture coding scheme called H.264 (see Non-patent reference
1) which has already been standardized uses three types of pictures,

35 that is, I-picture, P-picture, and B-picture to compress the
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35 that is, I-picture, P-picture, and B-picture to compress the -1- information amount. The image
coding apparatus does not perform inter prediction on the I-picture. In other words, the image coding

apparatus performs intra prediction on the lé%i(%ture. The intra prediction n‘IES also called i(rgjtra- icture
prediction. 5 TOUUETHFRRAHBRY tHe imddge EOHH .8 BRALAHS &S5 REBRSRWE P-picture
with referende te ome eoirtbpicturet loeateplibbfiore orlaftetthercwoedspittueeiim agplap didgr.
Furthermore | cading Appar Sder edigtian ont -pictu ith rence to
two coded pigﬁ%gﬁ%gteg%ﬂ%)re ora %ﬁa?heé%@urrgnt p@ﬁ’urgﬂg dgs Iﬁe{r}; %ﬁ er. [0 (\%] mrﬁfg]n the inter
prediction, tHerAsHEEBdm @ Hshares! gererate Bl eREREE IidPMiso called a reference picture list)

for identfying@getsrence pigliged.dirtha-ecferrnoe ligle refiengeapisiratind esarenkoiatiegated to
coded referenceﬁ%ures to pe rz)fgrr,e toin tt}%int?rfredict'on. For eximgle, tge imla e coding
apparatus hdlg§ \RPePehtedists l:'ﬁ)“fb eF&t T 6fv'"\]/(depl (PEE 6P e qu‘f Hire. 1FIG. 33
illustrates anmEx@meleoéfeferbnecclistse The firkt &9 ineféiepteypiotdeerlistfLEhafrf@ré3tiban
example of n icture li pandi afi rediction directi the bi-djrectional
prediction. |ﬁ{ﬁé§i§st8r8e(£§ n?é&%ﬁ?}%‘%?g%%%%@%fg % er%g%g%%é%&zﬁrﬁnetﬁ 'i{‘nc%cgecg [B?i/go is

allocated to AvdferéntergiaietiRl e disiffoRistor e rinanied, Rebtsrnee mEtere PBandex

indicateg by & israllge deairefarepegypistedrerR2 in a display order 1. Furthermore, a reference
picture index %ﬁaﬁ%e by 2 is allocated to a reference picture R3 in a display order 0. [0009]In other
words, in the[ eterence picture list of FIG. 33, a smaller reference picture index is allocated to a

reference 30picture &s the referenoeepitttitens thesémiagbecouriegt pigiare inidigay cedes. §0010]0n
lt.he other hand.¢lfje, econd e EEEB‘?%&’I‘F&SF%"%@%EP}‘;C'@% i?earlli%‘f ?.i@‘éﬁfﬁﬁ?ﬁ‘?&cﬁ picture
ist corresponding to a second prediction direction for the bl-directional prediction. In the
reference picture. 1Inthe reference list, reference picture indexes are
15 allocated to coded reference pictures to be referred to in the inter
prediction. For example, the image coding apparatus holds two
reference lists (L0, L1) to refer to two pictures for the B-picture.
[0008]
FIG. 33 illustrates an example of reference lists. The first
20 reference picture list (LO) of FIG. 33 is an example of a reference
~picture list corresponding to a first prediction direction for the
bi-directional prediction. In the first reference picture list of FIG. 33,
a reference picture index indicated by O is allocated to a reference
picture R1 in a display order 2. Furthermore, a reference picture
25 index indicated by 1 is allocated to a reference picture R2 in a display
order 1. Furthermore, a reference picture index indicated by 2 is
allocated to a reference picture R3 in a display order Q.
[0009] In other words, in the first reference picture list of FIG.
33, a smaller reference picture index is allocated to a reference
30 picture as the reference picture is closer to the current picture in
dispiay order.
{00107} On the other hand, the second reference picture list (L1)
of FIG. 33 is an example of a reference picture list corresponding to a
second prediction direction for the bi-directional prediction. In the
35 second reference picture list of F1G. 33, a reference picture index
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35 second reference picture list of FIG. 33, a reference picture index indicated by O is allocated to the
reference picture R2 in the display order 1. Furthermore, a reference picture index indicated by 1 is

allocated to the _referen%%})icture %in the display ordgé 2. Furthermore, a reference picture index
indicated by 3" GREEEEY 1§ 852! RRGET & Bicfife TR FARE ISR B0 ToBIa RS BIRK, there are
cases whereawtediffererftuetbrmnoe pigtuae iafiexes areplidcate d hal apdriididat eefebance picture

(eference pigiige LAY B2 InFIG ga)jasluded (g iwapfejene picyedisty Fyyghgrmere, there

are cases where the same reference 1 plctqre n 6?( is al o_catgad toa partlcu_lar reference plcture
(reference piCHITE'REMIPESG . BEFIFEROER iRt R0 Referentd isrte@ huts2 (D EdjvRaisrddietion using

only the first yptererres @itare lisitOR'S ¢allatkthe d§a3raslictiongThe prediction using only the

second refer icture list (L1) is called the Li prediction. The prediction_ 15 using hoth of the first
reference picﬁﬁﬁﬁlﬁ and thé%esgé(h 'réﬂe%ﬁc@r fRRIRMS iR d R éﬁ-%f?é@f?&ng‘f’ Egltton or
bi-prediction pj@@:8#n thel &epredictior, b iarvadd trectiop &rfieqlently efedasa ppidtctian
direction. In [ ictj rddirgctign is f redicti irection. In other
Words. 20 tho L ERGE R .s?f&*%}%%@ £ S et fF SR TS ParCERY

3

1 _ on, and the second
reference pidigEUISt 86iespbrhdshe tRe0sEs Fodi@i6A SR MDA DN &]|BABR G tesKe

relationshipsptbe peedidion firegliondscrieddizegdinia anerektie fied praicion diastion:dhe second
25 prediction direction, and &I’:f blﬂgcnor?. Fur errgﬁre, when the prediction direction is the
bi-direction, R Y/ GelatsdY o AE HSS]- dfkdfor ¥y DreRFESER of R StatiRtdRtSo015] The

H.264 image] 6ddilg schemehapasdotion wectin gstmigtiah enfidetasef ensing:npddeufies thetblock to
be coded in tﬂﬁ)) is called the LO prediction. The prediction using only the second
reference picture list (L1) is called the L1 prediction. The prediction
15 using both of the first reference picture list and the second reference
picture list is called the bi-directional prediction or bi-prediction.
[0013] In the LO prediction, a forward direction is frequently
used as a prediction direction. In the L1 prediction, a backward

direction is frequently used as a prediction direction. 1In other words,
20 the first reference picture list corresponds to the first prediction
direction, and the second reference picture list corresponds to the
second prediction direction.
[0014] Based on these relationships, the prediction direction is
categorized into one of the first prediction direction, the second
25 prediction direction, and the bi-direction. Furthermore, when the
prediction direction is the bi-direction, it may be also represented as
the bi-directional prediction or bi-prediction.
[0015] The H.264 image coding scheme has a motion vector
estimation mode as a coding mode for the block to be coded in the
30 B-picture. In the motion vector estimation mode, the image coding
apparatus estimates a motion vector for a block to be coded with
reference to a reference picture. The image coding apparatus
generates predicted image data using the reference picture and the
motion vector. Then, the image coding apparatus codes (i) a

35 difference between the predicted image data and image data of the
P



30 B-picture. In the motion vector estimation mode, the image coding apparatus estimates a motion
vector for a block to be coded with reference to a reference picture. The image coding apparatus

generates predicted image data using the reference picture and the motion vector. Then, the image
coding appar%fﬂgl?:gaﬂg%fa%ddﬁfgge §e r@é’ﬁ'f%% brédittetPiMedesa 4 d And FRSG8 R of the

block to be ctdedand id@)ebei matjm detior to be used for generating the predicted image data.

[0016]The mpH ctor estppatio the hi-directiona 'ctigmE f’gr gRner ing a
predicted imggg 3\/%2 S refertgﬁ%e t@%ggog%%%%regs%gﬂég%gfobgéﬁ after the curren?'l_p')%:'gture.
Furthermore P& irREA Vabtop EdiiaEEoh e 968£1BE THe ofie-RIT@GIHIRS picaiRgen Wit§enerating

a predicted image sitereigrence 2 ane ooded pieturciorateh beivte oF afiRehercaireaitrpigture. Then,
one of the bi-di‘rﬁﬁctional E{rﬂ%ﬁ'ction and o e-direétigonal prediction |s selected forﬁf block to be coded.

10017IWhen BECHES: mbHOR VRAIAR TS 0 HSH (b rdF L SRR R G ® EdeFapparatus
generates a phedictezt tiotahi vectbipiren & rnatiborvgeme ph H vdp ek, pseh @sedniadgapeniviidded block

o entelerentle tagre iR aPBR AR ofstenen AUTGIETSR tUEeBICIPRaR eoter

and the predicted motion vector. According image coding apparatus reduces the information
amount. TheRSEEFR: exampl@ 9 bettBcribdd wilirefdretticastitnaabs. pEtien34 aldtirates a

current fockiadiradeadoan i2prdinagphbieckele et adiasent Hlgek 13, pad-aadiacent block C. The
adjacent blocé%éoﬁin adjaﬂﬁﬂié:oded Jock to the left of the current block. The adjacent block B is an

adjacent cod above thEBurféH B8 i@ THCARceXERISHK s HHfadReEiA o8 ¥bCkK to the
upper right ot ttércatient lsloske23 @0 1918UEIGod#n the pPimceniblgek Arbdabeennodrtavth the

bi-directional iction ot tar lvi ' irst prediction direction, and a
motion vecto e e Erito TR e BB batlo e B BIB e el Al S
prediction dire@€8 i @ fiotierEhectarriidaifRCk poditieniim agefsrdicepinieradudentifles by the

first refgrence pigtues disled NEaTERIK VeREOT IRdBR Aecrnd predistonitirestignils:a anotigR;yactor
indicating a position in a refere ce@ictur identified by the second reference picture list.

[0020]Furthetibt8 the AN Bk BHEs HERALDASPWIRE apparatus ‘reduces the

information amount. The specific example will be described with
reference to FIG. 34.
[0018] FIG. 34 illustrates a current block to be coded, an

20 adjacent block A, an adjacent block B, and an adjacent biock C. The
adjacent block A is an adjacent coded block to the left of the current
block. The adjacent block B is an adjacent coded hiock above the
current block. The adjacent biock Cis an adjacent coded block to the
upper right of the current block.

256 [0019] In FIG. 34, the adjacent block A has been coded with the
bi-directional prediction, and has a motion vector MvLO_A in the first
prediction direction, and a motion vector MvL1 A in the second
prediction direction. Here, the motion vector in the first prediction
direction is a motion vector indicating a position in a reference picture

30 identified by the first reference picture list. The motion vector in the
second prediction direction is a motion vector indicating a position in
a reference picture identified by the second reference picture iist.
[0020] Furthermore, the adjacent block B has been coded with
the one-directional prediction, and has a motion vector MvLO_B in the

35 first prediction direction. Furthermore, the adjacent block C has
..



the one-directional prediction, and has a motion vector IvivLO_B in the 35 first prediction direction.
Furthermore, the adjacent block C has been coded with the bi-directional prediction, and has a motion
vector MVLO_C in the first prediction direction, and a motion vector MyLIl_C in the second prediction

direction. FURRBF{HE SR &Gt EheoRick o5 PRIER 16 Brds B wWRR thB 33-8ifdQidAAl BR&dRTion, and
has a 5 motigryvectar MviiiiniHae first dikadintiafidicasction, and a mesion yvegtartbivivvinithe second

predicton dicien. [0024(The. Image codin apparetus genersics a presicied moton yeeior PMYLO
corresponding to the Tirst prediction direction, using an adjacent block havirig a motion vector in the
first prediction badirectivnb &vhenadstidling the thetidr \Eeee N d i tee fiidopredictibnidifedion of the

current block\Mas-SReciEa!y g imaosmeodipgiappatakis giengralesite, Prericted matien vector
PMvVLO using the mation vector MvLO_A of the adjacent block A, the motion vector MvLO_B of the

adjacent blo¥€ B NiHelniBrbRe S&EP MY RHE & of fie €5 '86{dBEnt block C. [0022]In other words, the
image coding@Eppanatus usgha metieqyeeodin dhedisplaptedictiogetreciiarnsof ain gejatent dlock to the

current blockmv(\)/ %nncgtéli '%h%mgt_ianc\éerctgsr MVI?Rnin t e fé sé [%ri?,dkcti(%ré éi{'{:%icéign Gcﬂ, th Ecunrrent block.
Then, the image coding 20 apparatus codes R AcE betiehh IhPmotisn VEcor Mv'0 4nd the
predicted mativn gettoadiaaDt[0deckThe yiredietet dittionwasdior PIMELOfis Salktddéct igging Median

(MVLO, 4, M&h@eﬁoﬂnw\éﬁieﬁ%ﬂ Oéttjﬁ é‘%‘?&%é‘fﬁo(}&“cﬁ?'%{ﬂtftﬁ‘gﬁm%d%ﬂ%{’?ei?@é?@%ﬁ' value) of

the motion vectors 25 MvLO B,andMvLO_C.Medianisrepresentedby th

direction of the current block. More specifically, the image coding
apparatus generates the predicted motion vector PMvL0O using the
motion vector MvLO_A of the adjacent block A, the motion vector
MvLO_B of the adjacent block B, and the motion vector MvLO_C of the
15 adjacent block C.
[0022] In other words, the image coding apparatus uses a
motion vector in the first prediction direction of an adjacent block to
the current block, when coding the motion vector MvLD in the first
prediction direction of the current block. Then, the image coding
20 apparatus codes a difference between the motion vector MvLO and the
predicted motion vector PMvLO.
(0023} The predicted motion vector PMvLO is calculated using
Median (MvLO_A, MvLO_B, and MvLO_C) that is an equation for
calculating a median value (central value) of the motion vectors
26 MvLO_A, MvLO_B, and MvLO_C. Median is represented by the
following Equations 1 to 3.
[0024]
[Math 1]
Median(x,y,zy= x+ y + z — Min(x, Min(y, 2)) - Max(x, Max(y,z)) (Equation 1)
30 [0025]
[Math 2]

= (x=y)

Min(x, y) { {Equation 2)
y (x>y)

[0026]
[Math 3]



following Equations 1 to 3. [0024] [Math 1] 30 Median(x, y, z)x +y + z - Min(x, Min(y, z)) - Max(x,
Max(y, z)) [0025] (Equation 1) [Math 2] Min(x, (xy) (Equation 2) >

>
Max(x, ) %x (x2 ) (Equation 3)
y o (x<y
[0027] The image coding apparatus generates a predicted

motion vector PMvL1 corresponding to the second prediction direction,
using an adjacent block having a motion vector in the second

5 prediction direction, when coding the motion vector MvLl in the
second prediction direction for the current block. More specifically,
the image coding apparatus generates the predicted motion vector
PMvL1 using the motion vector MvL1_A of the adjacent block A and the
motion vector MvL1_C of the adjacent block C.

10 [0028] In other words, the image coding apparatus uses a
motion vector in the second prediction direction of an adjacent block
to the current block, when coding the motion vector MvL1 in the
second prediction direction of the current block. Then, the image
coding apparatus codes a differential motion vector that is a

15 difference between the motion vector MvL1l and the predicted motion
vector PMvL1l, The predicted motion vector PMvL1 is calculated using
Median (MvL1_A, 0, and MvL1_C) and others.

[Citation List]
[Non Patent Literature]
20 [0029]
[NPL 1] ITU-T H.264 03/2010
[Summary of Invention]
[Technical Problem]
[0030] When the number of motion vectors in the same

25 prediction direction is less, the number of motion vectors to be used
for calculating a predicted motion vector is less. In such a case, the
coding efficiency of the motion vectors will not be improved.

[0031] In the conventional method of caiculating a predicted
motion vector, the image coding apparatus uses only the motion

30 vectors in the first prediction direction of adjacent blocks, when
calculating the predicted motion vector PMvLO in the first prediction
direction of the current block as described above. Here, the image
coding apparatus does not use the motion vectors in the second
prediction direction of the adjacent blocks,

-6 -



[0026] [Math 3] (xy) Max(x, y) ={(Equation 3) y(x <y) [0027]The image coding apparatus generates
a predicted motion vector PMvL1 corresponding to the second prediction direction, using an adjacent
block having %l n vector in the second %edi,ction direction, when coding the motion vector MvL1
in the secon(fgg] gtion dird i I Y GurtBfic BRAREMSHE 1S5k AREARAEHE Hise LBBIng Spparatus
generates thengredicted atotien nedier Hdtelrt usirgl thiei onotiinawdtor i bdj#cohtheladiasent block A

and the moliqpyecton MYk .o Hsadacgilack G A O2BI oy W, ihe 1 gocing
apparatus uses a mO_tIOI‘] vecto !n the Second pre iction direction of an a jac_ent ocC tO.t e current
block, when 68t te etttk ANE irf-tHe @BEoBPSiedictit BirddtRn Graae cta@idlock.

Then, the image eeging aapaiatvs eodes aHiffersptiR Mo ¥eEtonthatds ArLb GifferapepRetween
the motion vegtor MvL1 ’\ﬁbthe pgedicteg\)'r_yoti n vector PMvL1. The predicted motion vector PMvL1 is
1R e

calculated us 5%@8&& 9¢7 Shd fand others. [Citation List] [Non Patent Literature]
20[0029] [NAIOOBRI-T H.264 0¥Bet0fSumsmane ailoviemtiargctors of adjacent blocks to

be used for calculating a predicted motion vector are limited in the
conventional method. Thus, the optimal motion vector is not derived,
i0  and the coding efficiency will not be improved.
[0034] Thus, the present invention has an object of providing an
image coding method and an image decoding method for deriving a
predicted motion vector suitable for improving the coding efficiency of
a motion vector.
15  [Solution to Problem]
[0035] In order to solve the problems, an image coding method
according to an aspect of the present invention is a method of coding
a current picture per block with prediction using one or both of a first
reference picture list and a second reference picture list, and includes:
20 adding, to a candidate list, a first adjacent motion vector as a
candidate for a predicted motion vector to be used for coding a current
motion vector, the first adjacent motion vector being a motion vector
of a block adjacent to a current block included in the current picture,
and the current motion vector being a motion vector of the current
25 block; selecting the predicted motion vector to be used for coding the
current motion vector, from the candidate list including the first
adjacent motion vector; and coding the current motion vector using
the selected predicted motion vector, wherein in the adding, the first
adjacent motion vector is added to the candidate list for the current
3¢ motion vector, the first adjacent motion vector indicating a position in
a first reference picture included in the first reference picture list, and
the current motion véctor indicating a position in a second reference
picture included in the second reference picture list.
[0036] Accordingly, the adjacent motion vector corresponding to

35 the first reference picture list is added to the candidate Ilist
o



[Technical Problem] [0030]When the number of motion vectors in the same 25 prediction direction is
less, the number of motion vectors to be used for calculating a predicted motion vector is less. In such
a case, the coding efficiency of the motion vectors will not be improved. [0031]In the conventional

method of cafQIIERRBO FIBECEdtRBIRFFPEIor efife SRaF U6 EHTS dbtaraths (et @aly 118 $notion 30

vectors in thenfinstipse dictionre diraction effgdiaceotddoskstivhercealstiating dhe peedigtpd snetion vector

PMVLO in the first Srﬁﬁlcttoon ggectlon of th .Cﬁ:r nr%lg)lgl k as det[scrlbe aﬁpv% Here, the image coding

s PO rve a predjcie N Vector suitaple Tor inibrovin
apparatus do8sMot USethe motion vactors in-the secon prediction direction of the gcﬂacen? blocks.

-6- [0032]Futtheredshe gheffitage @odifg e parares Lsee only thedkdtion vectors in the second
prediction dirggiary ¢f adjacent-biacks,gyben sai¢idatingifhg predicied meotion yestor Ridyiohin the

second prediction direction of the current block. Here, the image coding 5 apparatus does not use the

motion vectol&it HeMAY PR dEdIEaiRIEEH of 1RSSBS BIGGET FouSS|ProYRA RORRINBe motion
vectors of adipcenthlockettbe vsathboradiledlatind bopledictad miitenivectar poe ikmitedringthe
conventional.method. . Thus, the optimal motion vector is n rived, and the coding efficiency will not
be improved.t f86€4i(‘j?ﬁ%‘é ﬁ%:épp r'eés]teunrfgln'vwe%ff%;leﬁea's}] aEnrl'Sbj%%ggo %erg%%]ﬁ%na% [ *égg Fé%c‘ﬁﬁ%g method
and an imagé @e38ding methoadod degivint & préiictedtmoidiovecesisuiebicasp imgiovintpthe coding

efficiengy of gyotign-yeeior dilRaldionde Ripblanak 10935 inrrder tp salve e prablems;gn image
o e ESFandina o The sacond reieence pitire Mot ACcorandly, the
'
number of the options of predicted motion vectors increases. Thus, it
is possible to derive a predicted motion vector suitabie for improving
the coding efficiency of the current motion vector.

15 [0039] Furthermore, in the adding: it may be determined
whether or not the second reference picture is identical to the third
reference picture; the second adjacent motion vector may be added to
the candidate list when it is determined that the second reference
picture is identical to the third reference picture; it may be

20 determined whether or not the second reference picture is identical to
the first reference picture; and the first adjacent motion vector may
be added to the candidate list when it is determined that the second
reference picture is identical to the first reference picture.

[00401] Accordingly, only when the reference picture

25 corresponding to the current motion vector is identical to the
reference picture corresponding to the adjacent motion vector, the
adjacent motion vector is added to the candidate list. Thus, only
when the adjacent motion vector is appropriate as a candidate for a
predicted motion vector, the adjacent motion vector is added to the

30 candidate list. Thus, an appropriate predicted motion vector is
derived.

[0041] Furthermore, in the adding: | it may be determined
whether or not the second reference picture is identical to the first
reference picture when it is determined that the second reference

35 picture is not identical to the third reference picture; and the first
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a current picture per block with prediction using one or both of a first reference picture list and a
second reference picture list, and includes: 20 adding, to a candidate list, a first adjacent motion vector
as a candidate, for at%redicted motion vector t% be us{.fd for codin%é’:\ current r?_otion vectqr, the first

adjacent mofiSHYeEHr BEHPE MEGEAVEREY: BEaHISE afabafit 18 2HGRER brocR Heildein the
current picturs: @amrthreecuirieat rhiotosevsotar befiey @nmotipicientoi Ofrtbé cdaetitad bindkieselecting

the predicted mplionasieh ka5 s donsading e eyreaLmaten verloe fam depadiiare i

including the \djacent motion vector; and coding the current motion vector usi selected
predicted md§EWEabLWHReli # trRfaaaiHee thiCktadjacent motion vector is added to the

candidatg list fay4hg currenia@ srating Iveciore theHisst adiape thmabenwestor ingicatiftha gosition in a
first referenc pi%{ére included in the first reference pictire gat and the current rgnotion ve(%tor indicating
e Lgbi !

a position in Csectndeteehcd pictirGhciBYe l'rflathiéS c ér@ BREL hicdllré'fdt, vector
[0036]Accordingtythe adjageibmidtoreesctor! cosspontin g tot85thd ifitstireferefieequidialéylist is
added to the ' list,-/- -car ding.to t ond n ' i ingly, the
number of th‘:éf%%%?rﬁ%f %hgdi%tggd&ﬁc?t?oan Lﬂe%t'orsﬁﬁ?r%cés%s.ﬁﬁss, %?SB ﬁgﬂﬁgﬁo%qgﬁgﬂ%predicted

motion vectoFstiitapleMBEIRpriviAg fRdcsaingerfierehdidetedisinant mdtpndidabe. Sor a
[0037]Fuythepronecta dhehadingyaaesond adjacent motion vector may be further added, the second

dj t ' tor bei ti tor of ¢ dj t bl d indicating. ition jn a third
reforence pidadiuded 1t WL ECBIN vefeonbB e AR (065aT RbkoRAGT: {HATAGIECen: motion
vector corre_sphmmnanitmmb mmmtmﬁermufe pictuee ;ﬁi_a:ttis laﬂdedd@ttteazﬂndidmlish ird _
CO”“"SPO”"”I%%%FE%ES?@%JF&%?&E@? E%fﬁoéeﬁ%@ﬁ&gﬁté%ﬁ%%%ﬁg 'BeARtigps L predicted

motion vectors increase us, it is possible to derive a pre motion vector suitable for improving
the coding efilefedity dEffy enfenPabELR Vdenkiigddogdharteendtt MfekeadsingtRivey be

determined wietherdPh el ¢Bp §aeard dplesenteaxaling ieleaticd to sedhing rmigesnse pigiure; the
second adjacant mogt?n vector m@({be a ded_é_o thz}ci%(gédate I|stq\{vrﬁ1%| it is determined that the
second referEAtE JiEiEER G8eRIH t6 H4S Hilt $Sreré P pRGGRE G RiEHHiRed S vhether or
not the secomchtefetdricd pafiere s eléntead t@the firsh esfdrentetgictniapand et fikst adjacant motion

vector may g aciec a1 sapEBLc SRt sieaned a1, Secend relergpas e

identical to the first reference picture. ccordingly,onlywhenthereferencepictur
correspondirgvto AR UMENNAovASEESr Rridemicding tkbseiaieneedsictueé cHifespeRaINgG to the

adjacenyymotighaetiel tHR-egRCEAE MGk Vﬁj_t%ié agddemtp Heecansidaledist;-Ehlgt oahpwhen the
adjace_nt moté?drétvector@g jﬁrpé%late ar? ?a caln |_dC§te f%:iﬁ [t)[redlc ed otlon_velc_tor the a iJacent motion
vector is addedfto e GRS st PR B ed.bﬁ a@ﬁr (e a\f’n%ﬁgﬁ vé’ét& € §&abed.
[0041]Furtherafenes e éhe Brtding - it evelyfvecdddterifimedirst reference picture list and a
first reference index.
[0044] Accordingly, whether or not the reference picture
25 identified by the first reference picture list is identical to the reference
picture identifled by the second reference picture list is appropriately
determined based on the display orders,
[0045] Furthermore, in the adding, a motion vector having a
magnitude of 0 may be added as the candidate for the predicted
30 motion vector, when it is determined that the second reference picture
is not identical to the third reference picture and that the second
reference picture is not identical to the first reference picture.
[0046] Accordingly, decrease in the number of candidates is
suppressed. Thus, a state where no candidate exists in the candidate
35 list is avoided.
-9.



whether or not the second reference picture is identical to the first reference picture when it is
determined that the second reference 35picture is not identical to the third reference picture; and the
first -8- adjacent motion vector may be added to the candidate list when it is determined that the
second referdiéd picture isfbttidRHiG o e ERitd 2eféiREcedibtuie Hiv Bt tHéese sy #sference

picture is igemgﬁbt@ thea‘gﬁp ;@E&M@Bﬁ@éﬁf&[ﬁﬂ%&@@@@@!Yn\dhi%fhth/% evbierh gi,otwl vr?ctor
correspon St e sec rererenc Icture list, the acent motion vector ¢orresponding to the
oo roiorEE DAL e A A e e (I RIS 4R e e Briate
adjacent modonWomindM@hhémn@iddﬁd ﬁgeasfarcah@idmtedd)ﬁmm predictedvaction vgctor. ‘
[0043]Fyrtharmate, KkfleafdingrtMaxbs dRRINGH MhelBR QP g PeFNAARTRIRAEE picture is

identical to the third reference picture by determining whether or not a display order of the second

reference pitiEkeddcHifiel B tRECSh BRI RIIeMHEOPicRITE 15 Eh arePs Begorid fofepdRetefdex is

identical to g slisplay erderabthethicd seferencenzieture ddrntifieehley ihe Secand eeferensgdicture list
and a third reference index; and it ma} be determined whether or not the second reference picture is
identical to tA& fF Frth r%)ﬁcvea[.l)ﬁ'&u' é}'%gfermining whether or not the display order of the second 20

reference pi¢idetBientified Bythedegind referenedquittuie fiscdnct e secdndmefeesrior index is
identicalto a.¢li f irst reference picture identifi hefj fer i list and a
first reféebreniae%iggle?%r%ggz Agggr%?;glﬁv gfheéﬁgr%gtd t ?e :ée'?eg?e?({:é Egﬁé %g iggﬁ%?%g'tﬂ%/ethe first
reference piS@regid?igiebeieame e &ReEEAEe picture identified by the second reference picture list

is appropriatetypdesgrminedripsee am die displanerdess 94 Sirerthpen g, dt e adeings 8 motion
vector h_avin% § #nﬁ?rgg)i{ug}e?oé %g%geg?gd d égs th% ca%ii ate for the predﬁﬁd 30, motion vector,
when it is de edthatth r Dethife I AGIEM S GRS BREE dsterddE picture
and that the adiandmefblenkelmoty evisenatfice iifaktojthesfivstiibdelenae mttores {8846actordingly,
decreafg in Bl%&k',mgﬁaoéﬁa&‘%@eﬁ&t adjacent block with respect to the current
block.
[0050] Accordingly, a plurality of adjacent motion vectors is
added to the candidate list as candidates for the predicted motion
vector. Accordingly, the number of the options of predicted motion
20 vectors increases.
[0051] Furthermore, an image decoding method according to an
aspect of the present invention may be a method of decoding a current
picture per block with prediction using one or both of a first reference
picture list and a second reference picture list, and include: adding,

25 to a candidate list, a first adjacent motion vector as a candidate for a
predicted motion vector to be used for decoding a current motion
vector, the first adjacent motion vector being a motion vector of a
block adjacent to a current block included in the current picture, and
the current motion vector being a motion vector of the current block;

30 selecting the predicted motion vector to be used for decoding the
current motion vector, from the candidate list including the first
adjacent motion vector; and decoding the current motion vector using
the selected predicted motion vector, wherein in the adding, the first
adjacent motion vector may be added to the candidate list for the

35 current motion vector, the first adjacent motion vector indicating a
-10 -



suppressed. Thus, a state where no candidate exists in the candidate 35list is avoided.
[0047]Furthermore, in the adding, a plurality of index values and a plurality of candidates for the
predicted motion vector may be added to the candidate list so that the index values are in one-to-one
corresponddP@8i R the canldidhte€ fer e pradicted tndtich isdoinintihe dbstingiarfmeRx value

may be selegted fremidie cangidpte lisirasdherpeadicied sretion varteniagd an il icedingntlae selected
index value may be coded so that.a code.of(ghe in ex \{ﬁlé'esg‘clgﬂ ers etheng:nde%( %ItrJg is&arger.
[0048]Accoraﬁ%%ﬂ th:e &leciss @r'&éféfgd’ e Hgnevecr}or IS i0 approprlatei‘f;3 c6deld’ Rus, the coder and
the decoder [d&@5s2 fhe samé preditiedimdtivn sdiime [00A8)ERTheAntes (A tresaduneg nthédirst

adjacen; mofign vegoy of e adegen pgkemayce adds e gandilatedishdligadagent block

being one of a left adjacent block, an above-adjacent 15 block, and an upper right adjacent block with

respect to theWliRERPMBIRI[GO50)BEEFARGY o BIERRE Bf GdfEEehfnotdhEAHRGlY: Wfded to the
candidate list asipndisietes fop thery ediptasinatéeniveniomAcagigiagly cHea semberofitheibptions of

Bapectof thd pREERIR AR O ey BePAqRLTSN o oo el Ep s b D o o
prediction udihg aeaion dpafiafiarficyt edféhenca pietnfertisttand agetond reference picture list, and
include; addygy 38 fo @ cangiaigdish &8st adaren deatien wedarsna cafdieainiong pisicted
mot!on vector to be’used for decoding a current motion vector, the first ad{acent motion vector being a
motion vectofef®r may be further added, the second adjacent motion vector being

a motion vector of the adjacent block and indicating a position in a

third reference picture included in the second reference picture list.

[0054] Accordingly, the adjacent motion vector corresponding to

15 the second reference picture list is added to the candidate list
corresponding to the second reference picture list. Accordingly, the
number of the options of predicted motion vectors increases. Thus, it
is possible to derive a predicted motion vector suitable for improving
the coding efficiency of the current motion vector.

20 [0055] Furthermore, in the adding: it may be determined
whether or not the second reference picture is identical to the third
reference picture; the second adjacent motion vector may be added to
the candidate list when it is determined that the second reference
picture is identical to the third reference picture; it may be

25 determined whether or not the second reference picture is identical to
the first reference picture; and the first adjacent motion vector may
be added to the candidate list when it is determined that the second
reference picture is identical to the first reference picture,

[0056] Accordingly, only when the reference picture

30 corresponding to the current motion vector is identical to the
reference picture corresponding to the adjacent motion vector, the
adjacent motion vector is added to the candidate list, Thus, only
when the adjacent motion vector is appropriate as a candidate for a
predicted motion vector, the adjacent motion vector is added to the

35 candidate list. Thus, an appropriate predicted motion wvector is
11 -



block adjacent to a current block included in the current picture, and the current motion vector being a
motion vector of the current block; 30 selecting the predicted motion vector to be used for decoding the
current motion vector, from the candidate list including the first adjacent motion vector; and decoding
the current nftifdN &Bctor using the selected predicted motion vector, wherein in the adding, the first
adjacent moti@ §&dtor mayHertueath o ¢he icanchdate disti foy the 85 cuangnbeotietaactorethe first
adjacent motion yector pdicating.a position IPAJsliglemneg FBCEE“?dBﬁ'H%%‘i’ iy the drstigference
picture list, and the current motion vector indicating a position in a second reference picture included in
the second réRSRIIRIRCSICRILYSE [BDSP] Acderdif§s thid 8diateat iBBoAS/ERIA dBtFBEEHREINg to 5

the firstI Eﬁfe/igmeép@tweﬂ'@t i&ﬁgdeé?tphtbemctiﬁﬁfté list rearseaponsding: ke the sgcend rﬁﬁ]&em_e _
plcture Ist. Accordin , the number of t eopt ons of preaqict motion vectors.increases. us, Itis
P aaible 10 QAo DAL St Vo e JBa i UL B LR, WPk IRRE s surront
motion vectodele f6OBR]Butthetnibre sadhe dddingr @secqridiadjacennmbtide néictel rmayibe further

o e g JAAGRI Ceo iR HRROEANG RITOLRB VBRI A e Al e I oo @
position in a third reference picture included in the second reference picture list. ccordingly,
the adjacent inehb-oes@tEHESEbAGITRY 85 €5 tAECEEEBNd reference picture list is added to the

candidafg lisy gersespondingaiechessegpnoieferense BisHER ISt HaerTdinals the prusbeyrefdhe
options of predictgd motion v ctoegﬁincreases. Thus, i&is possible@téﬁ derive aagredicte motion vector

suitable for itfprolifig 1ECBHinFERIGETS & it Eairrditmotien 988R5SDE (FORERUMHERHRe, in the
adding: it maydresgtemdired wbether aenoittierefeord cefepéaberpictive s igdentfeakiotibd yhird

reference pi . the se ' otion ve ay be d idate li nitis
determined %ﬁ%ﬁ?s&%oﬁ%@e ggrjgﬁs\g@épﬁ%tﬁfgjﬁé io(l:g?ﬁtlucrga’l t6§ th@%?i%d é&%@?ﬁ%tﬁéﬁ%&% be 25
determined \Reth@R o A6t Eie iSedstidiaerdferdtepictrd id adenticdl @he firandidadecd Picture; and
the firstigdjacapidnaton ypetas mayae added to the candidate list when it is determined that the

second refer icture is identical to the first reference picture. _ )
[0056]Accor£ﬁé%§)lhlywhenktdh' FaRREDictlie BotcateSHdAding to A8 ¥uRENIRLREMREY is
identical to thetretérenas-prodiréroersesmondling fer thecadjaizemirmdioieedies ithe adjacentotion

e SR Spe o LSRR R AR o
Thus, an appTBpfaR pRIGEEEmMatichwactbigatified by the second reference picture
20 Hst and a second reference index is identical to a display order of the
third reference picture identified by the second reference picture list
and a third reference index; and it may be determined whether or not
the second reference picture is identical to the first reference picture
by determining whether or not the display order of the second
25 reference picture identified by the second reference picture list and
the second reference index is identical to a display order of the first
reference picture identified by the first reference picture list and a
first reference index.
[0060] Accordingly, whether or not the reference picture
30 identified by the first reference picture list is identical to the reference
picture identified by the second reference picture list is appropriately
determined based on the display orders.
{0061} Furthermore, in the adding, a motion vector having a
magnitude of 0 may be added as the candidate for the predicted
35 motion vector, when it is determined that the second reference picture
-12 -



-U- derived. [0057]Furthermore, in the adding:it may be determined whether or not the second
reference picture is identical to the first reference picture when it is determined that the second
reference 5 picture is not identical to the third reference picture; and the first adjacent motion vector

may be addetftd'fe naldesd 118 When fhis diefRifned thatitasecand réfaéndeepisasiend not

identical to thesthire referpnogipictiy enand deqitiihe sesaibrefesenca PicHER i idantical to the first
reference picEJHB '53 [0058]@\ccord€ijnﬁl 'wh§n the_current motion vector cor eégfobad to the second
reference pictdr ® cERI MOGon vE&EFeRrfesibndify TN §EcHhd ESSicliire list is

St, the adjaceént motfon’
preferentially Sididletetestie . candidatedist ataug ha reone apprdidiate adjstsnnmbtoravetioatgadded to
the candidatqg st as feapdigate for a 15 predicted motion vector. [0059]Furthermore, in the adding: it
may be determined whether or not the second reference picture is identical to the third reference

picture by detdtRfifing whethlr SPRBIRHRPIAY BhgerddittscBoniialitdnes prters iMahtisied by the
second reference pigileaAdyisifaod dseeend referenseingeiis iflentica io vedisplamargesof the

third ref ictyre identified by th d ref icture list and a third ref index; and it
may be deteriRE e Br 0 A AL SO OGRS ARG MORStTeR e
picture by deGSHRHRPRHEIMES OF iibt tihe displdycirties dbihése qoredi2s: exfenentio picter dentified by
the secqqd rqipisca Siduin dsanthe.ceeand Frisyancciodey &idanisalio Adleplap ojdgr of the

first reference picture identified by the first reference picture list and'a first reference index.

[0060]Accordil§ At e bR el dfe SEI8HEKIBR Al ¥® IgdRmRabYaHs arit desreabecplsture list is
identical to the rgtereand pictire kigeifiedD\tine sreand seferance MichrR ISt it ARYBRIA

deterr_nined s%ﬂgn the djsplay grders. [0061]Furthermare, .in th addin , @ motion vector aving a
magnitude o0 myy 8§ %\%éggl a8 %%(c\éﬁhﬁafé %’rtﬁ% %‘?i%lﬁﬁ%é EOLiBR &6 dater gts
determined tth&0Hhé kecond Pefecmndde pigfurehe selected predicted motion vector is
15 appropriately decoded. Thus, the coder and the decoder select the
same predicted motion vector.
[0065] Furthermore, in the adding, the first adjacent motion
vector of the adjacent block may be added to the candidate list, the
adjacent block being one of a left adjacent block, an above-adjacent
20 block, and an upper right adjacent block with respect to the current
block. |
[0066] Accordingly, a plurality of adjacent motion vectors is
added to the candidate list as candidates for the predicted motion
vector., Accordingly, the number of the options of predicted motion
25 vectors increases.
[0067] Furthermore, an image coding apparatus according to an
aspect of the present invention may be an image coding apparatus
that codes a current picture per block with prediction using one or
both of a first reference picture list and a second reference picture list,
30 andinclude: an addition unit configured to add, to a candidate-list, a
first adjacent motion vector as a candidate for a predicted motion
vector to be used for coding a current mation vector, the first adjacent
motion vector being a motion vector of a block adjacent to a current
block included in the current picture, and the current motion vector

35 being a motion vector of the current block; a selecting unit configured
~13 -



- 12 - is not identical to the third reference picture and that the second reference picture is not
identical to the first reference picture. [0062]Accordingly, decrease in the number of candidates is
suppressed. Thus, a state where no candidate exists in the candidate 5list is avoided.

[0063]Furthekfaraefit tHecaB bR Chgslumfiy 1 inaesordindasand adfarafgdnsatifdates §oit the

predicted mogiph vactenR e added e the sandidate jist se thatithe index yakiesdw teape-to-one
correspondence with the cEanc_iidatsi for the predicte motio{n vectcg, %O iEl tge dtef-(\:é)déznlﬂ‘r%rr]a {ndex
value may bé‘?}%td%'ed’,etﬁ ShteX Vg 5&%@@0&%’8 o hAl'FE6EE ofth&Midex Valusts I6nger as the

index value isrlakjen uadtiorties segeth ags ehecheet ipted inbtid mve tion catrdsomdieg edntiié elecoded
e vae i PISrin 1) i o s ORAUACEAIRRY, 13 sslerted Aisiied moton

vector is 15 appropriately de us, the“coder and the decoder select the same predicted motion

vector. [0065YEGHREFGod16n CAE AHINE, tHt iR dd)Scamt bR EBR oF Btd Hujddshi itk may be
added to the gaystidaie fissttba adiacent hipels beighanesefia tefhasibesnt bfeek nae aloveradjacent 20

block, and an upper right adjacent block with respect to the current blogk. [0066]Accardingly, a plurality
of adjacent MB&&C{% tos %‘ € farosécd Egﬁ%'ée@é:ﬁdigé%%% a'éscganap atéﬁs1 o the p?cetdfag 9(r}nﬁotion
vector. Accondirjlyy thredincambey & thespiionsrobpsedioted nefdoe 26avedtdrgrimdreddselsd in
[OOG?]FwtheEWQrgeegA@ar%(?[gpgi{&agmmqig@pording to an aspect of the present invention may

be an image coding apparatus that codes a current picture per block with prediction using one or
[0068] Accordingly, the image coding method is implemented as

the image coding apparatus.
[0069] Furthermore, an image decoding apparatus according to
an aspect of the present invention may be an image decoding
15 apparatus that decodes a current picture per block with prediction
using one or both of a first reference picture list and a second
reference picture list, and include: an addition unit configured to add,
to a candidate list, a first adjacent motion vector as a candidate for a
predicted motion vector to be used for decoding a current motion
20 vector, the first adjacent motion vector being a motion vector of a
block adjacent to a current block included in the current picture, and
the current motion vector being a motion vector of the current block;
a selecting unit configured to select the predicted motion vector to be
used for decoding the current motion vector, from the candidate list
26 including the first adjacent motion vector; and a decoding unit
configured to decode the current motion vector using the selected
predicted motion vector, wherein the addition unit may be configured
to add the first adjacent motion vector to the candidate list for the
current motion vectar, the first adjacent motion vector indicating a
30 position in a first reference picture Included in the first reference
picture list, and the current motion vector indicating a position in a
second reference picture included in the second reference picture list.
[0070] Accordingly, the image decoding method is implemented
as the image decoding apparatus.

35 [0071]} Furthermore, an image coding and decoding apparatus
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both of a first reference picture list and a second reference picture list, 30 and include: an addition unit
configured to add, to a candidate-list, a first adjacent motion vector as a candidate for a predicted

motion vector to be used for coding a current motion vector, the first adjacent motion vector being a .
motion vecto? € A Bidék 48jatene &P 8 Curdéntbfodk Rfided N eI réRdYicRfe2 BnHRd Burrent

motion vectof 3%iRginRGa Metieaivesiep phika gurrpatiods a selecting upieantigueedyibik to select
the predicted mgtion veé:tor to be used far codin% theH unignt m tion \égcé%rc) from.the candidate list
S4B

including the ! 8]%% fit rfotiBh Vet (R’}%Hd‘% it J8h igatree {5'¢8HtRE Qurtehit Motion
vector using g selé adir preditted matipicvectolisiiaerdia hecd addigbaremcmajcheedhifiured to

add the first ajacent mation yactor 4 e eandidateish fedhe SUFENINOIaM URsiRt tie:first adjacent

motion vector indicating a position In a first reference picture included in the first reference picture list,

and the currdhishA@ie GeRbraidaninyg 8Chesith i sdRebfatRitrénte HicdietRRILESL R0 the

second refergae@drcinrp disisio8qelAeerriiaohs thecivmge codingraethedisdmpleaentechas the

image codin%.a aratus. [0069]Furthermore n.image decoding apparatus 8?col|;din .to an.aspect of
ek S5 e R Pl el

the present i f 66”?;1 i:llrgr-’ﬁgvee& 0 r%n]% ar%ng'a U5 Y& dE DB Gilrd %%EGFe per

block with predietionrusing bmkrtmompadwsewdrencbinctumﬁ aurfdh & secoad tre:f'ecr:ém)b@ picture
list, and nclydei,anaodito, gk Goatigured o AdL dpr faligate sl & BisbadiareniBefign vector as

a candidate for a predicted motion vector to be used for decoding a current motion 20 vector, the first

adjacent motiSif-teetef BEIR Y FRehénblester 6f AR 3Lt 60 MW R REIRFId in the

current pictursseaine the eHEERM A Yeg B deiseRmeiertuegteor of e grtephbletlsraselecting
unit configured to, select th Pr icted motion v %e%&[%‘ne used for,decoding Fhe current mation vector,

from the candidtETist'25: ﬂclu&ﬂﬂ‘th@ﬁrs?%ﬁ dﬁ]‘énio&?&f%dt %eéB%FnS & figured to
decode the curoid metrivectar asdig the sélectstfigredicletiomotida \detorvvrenéinmtibdiaddition unit

fodaedil e aRtaud Tl i s Gl e e e e A

vector, the first adjacent motion vector indicating a 30 position in a first reference picture included in
the first refer6REEIBRIGE F6t, dAEARE ctiRrWibeoh VBBIPMAVEEIRY StRAIHR $elRSkdreference

picture includee i #he Sepenrtbreieeaner, tictdediat tHeOZaLGerrdinalynthe ipwge Sacering method
decoding apbaraits THE HEsbr ALY SEEULOBr Hie HHesttoeHBE Ay ba 5h TRAGE Goding and
decoding apparatas thataddes acaioent pietfirespes djock ahdoetiodesradurreim gictina ped block,
with pregictiqnusing,pn@ of bera of R ftsbisierence Heuiedslnd dsepndirelerrors Richye list
picture list, and the current motion vector indicating a position in a
second reference picture included in the second reference picture list.
[6072] Accordingly, the image coding and decoding apparatus
implements both of the functions of the image coding apparatus and
25 the image decoding apparatus.
[Advantageous Effects of Invention]
f0073] According to the present invention, a predicted motion
vector suitable for improving the coding efficiency of a motion vector
is derived. Accordingly, it is possible to improve the coding efficiency
30 of the motion vector.
[Brief Description of Drawings]
[0074]
[FIG. 13 FIG. 1 illustrates a configuration of an image coding
apparatus according to Embodiment 1;

35 [FIG. 2] FiG. 2 illustrates a flowchart of operations performed by
-15-



5 and include: an addition unit configured to add, to a candidate list, a first adjacent motion vector as a
candidate for a predicted motion vector to be used for coding or decoding a current motion vector, the
first adjacent motion vector being a motion vector of a block adjacent to a current block to be

processed ahRSntRABE FAAELARREPRIHR 75 10 B R8akR 5rReHHRYE Fhd the current motion vector
being a motipRI@Cct®l of theFtgrrens bldtk stisetesting unit configared tofseleebitesgieslictim motion

vector 10 be e Jor S0l ofcosesing e U molonyGel9n IaRb saaflte st incuding the

hg unit configured to code current motion 15 véctor using the
selected predifcted rhbtion velor daHi g dasediny A ebafigRED e ceesas five carentativtbn vector

using the selgctaeh aradiciedanalion venier yhereihiiiasdition unit may be configured to add the first
adjacent motjon vector to the candidate list for the currenhgg{:i&gﬂvector the first ad'acen%motion

vector indicatint 20l positibh%h a first FERERIE Bictdre | it th&FirstHERERTRESictle list, and
the current midic neictorgnaicatihgi € goditen acacationy reféerioediictare ingluded in the second

f i list. {Q072 ingl ' ' d ' ippl ts both
of the O O macs SSHRD SARSr AR e SE R R B e e DA Briagoous

Effects of Inviérgiof) EBiz3]pBcaitaed ontRcprasing e Ao ot preeiidtel; motion  vector suitable for

improvipg theeading gfficiepgy; OB MOLSRYBEW RIS esirethIASPHIPgH HiSRORSIIR loteprove the
coding efficiency 30 of the motion vector. [Brief Description of Drawings] [0074] [FIG. 1]FIG. 1
illustrates a CSHIRFUFARER ICAIP e EHRRLHALE zSE’cgr'a‘iHB‘iwgﬁ{b%&ment 1; 35[FIG. 2JFIG. 2

illustrates a flgwchartjof oparations péitfestreddy -aib -eseniphgeafoding eppaatps adéoreing to
e R e ML A PR e S preietn arecior
candidate lis{ BEGor8ihg to EiHbodfndhustrates processes for selecting a predicted
15 motion vector according to Embodiment 1,
[FIG. 9] FIG. 9 illustrates a configuration of an image decoding
apparatus according to Embodiment 2;
[FIG. 10} FIG. 10 illustrates a flowchart of operations performed by
the image decoding apparatus according to Embodiment 2,
20 [FIG. 11A] FIG. 11A illustrates a configuraticn of an image coding
apparatus according to Embodiment 3;
[FIG. 11B} FIG. 11B illustrates a flowchart of operations performed
by the image coding apparatus according to Embodiment 3;
[FIG., 12A] FIG. 12A illustrates a configuration of an image decoding
25 apparatus according to Embodiment 4;
[FIG. 12B] FIG. 12B illustrates a flowchart of operations performed
by the image decoding apparatus according to Embodiment 4;
[FIG. 13] FIG. 13 illustrates a configuration of an image coding and
decoding apparatus according to Embodiment 5;
30 {FIG. 14] FIG. 14 illustrates an overall configuration of a content
providing system for implementing content distribution services;
[FIG. 15] FIG. 15 illustrates an overall configuration of a digital
broadcasting system;
[FIG. 16} FIG. 16 illustrates a block diagram illustrating an
36 example of a configuration of a television;
-16 -



[FIG. 5]FIG. 5 illustrates a flowchart of processes for determining an addition flag according to
Embodiment 1; [FIG. 6A]FIG. 6A illustrates an example of a candidate list for the first prediction
direction according to Embodiment 1; ioBFIG. 66]FIG. 66 illustrates an example of a candidate list for

the second pk&dfetich’directidPacchfding Y8 itatissdirAen? /o ¢kIGH ABT@nY illistrifad Mg ex@mple of

codes of predigtech pletion vecion fiflexes aacerding o fonbasdinantdpidéu i3 rSdbvaties
processes fo&ge{eﬁ_t‘lggfaegr dlcteddv%?. otlor];vector,accirggnggoto Embodiment, 1; [FIG. 9]FIG. 9

e S ABBLIAHLE BRGNS B ERSSSEHEnTE FHE 10/F1G.

illustrates a conhguratlon oran |mage1 &Col
10 illustratesta fibvigant opbigelatisis performed by the image decoding apparatus according to

EmbOd_"Bent@éI@[Fl'@] 11%1%@-1@%”@&%&%%?&9“@95%%9@ Qi A, IreaagiGoLing ARPgFays
according to Embodiment 3; [FIG. 116] FIG. 116 illustrates a flowchart of operations performed by the

image coding GpPEFARE PRt RAE Hb8dineert S Irl5C12A] FIG. 12A illustrates a configuration of
an image de¢¢diBg 25 Apparatss ageotdingtia kmbodiveatdp [E16f 284 NG L 36 dlwstrates a

flowchart of gpgrationserferped Bt Inade degoring. appaialis according to fmbodiment 4
cellular phone;

10 [FIG. 20] FIG. 20 illustrates a structure of multiplexed data;
[FIG. 21] FIG. 21 schematically illustrates how each of the streams
is multiplexed in multiplexed data;

[FIG. 22] FIG. 22 illustrates how a video stream is stored in a
stream of PES packets in more detail;

15 [FIG. 23] FIG. 23 illustrates a structure of TS packets and source
packets in the multiplexed data;

[FIG. 24] FIG. 24 illustrates a data structure of a PMT;
[FIG. 25] FIG. 25 illustrates an internal structure of multiplexed
data information;

20 [FIG. 26] FIG. 26 illustrates an internal structure of stream
attribute information;

[FIG. 27] FIG. 27 illustrates steps for identifying video data:
[FIG. 28] FIG. 28 Iiilustrates a block diagram illustrating an
example of a configuration of an integrated circuit for implementing

25 the moving picture coding method and the moving picture decaoding
method according to each of Embodiments;

[FIG. 29] FIG. 29 illustrates a configuration for switching between
driving frequencies;
[FIG. 30] FIG. 30 illustrates steps for identifying video data and

30 switching between driving frequencies; |
[FIG. 31] FIG. 31 illustrates an example of a look-up table in which
the standards of video data are associated with the driving
frequencies;

[FIG. 32A] FIG. 32A illustrates an example of a configuration for

35 sharing a module of a signal processing unit;
-17-



[FIG. 13]FIG. 13 illustrates a configuration of an image coding and decoding apparatus according to
Embodiment 5; 30[FIG. 14]FIG. 14 illustrates an overall configuration of a content providing system for

impl ti t istribyti ices; [FIG. 15]FIG. 15 illustrat Il configurati f
gl broadtALg S Biom! 16 P S5 AR o o e AR 3 <R GH IS EFample of a
configuratiorfof alteiem:goal;mb@uiﬂ:tﬁ.a's]i@ﬁ;a El@ﬂtblq:ﬁs&thfggatbi@bk diagram iI_Iustr_ating an example
of a configurflpjf)@1 _og%rj infom(ioysrqp[r@%ﬁ%ggér rg@ggﬁﬁghﬁg rﬁ{?gsr%qg Jurites :Eﬁgwlaélon from

or on a recording medium that is an optical disc; 5[FIG. 1 illustrates an exarhple of a
configuratior 8k réé¥ding medium that is an optical disc; [FIG. 19A] FIG. 19A illustrates an example

of a cellylar phoge; $1IG. 198]F1G4 198 dtustates areeuafple efakenfigurationoh e eelidar phone;
Io[FIG. 20]FIG. 20 jllustrates a structure.of multiplexed data; [FIG. 21]FIG. 21 schematically illustrates
AR i n e SRR

how each of?ﬁ e%ﬂ% i'b‘?«?)(g PG Sdata; [FIG. 22]FIG. 22 illustrates how a video
stream is storBe fTa ptiesnobf R BquHoketst;y more detail; 15[FIG. 23]FIG. 23 illustrates a structure of

IS packets afg$pRice  Embodiments of the present invention will be described
with reference to drawings. Embodiments described hereinafter

10 indicate favorable and specific examples of the present invention.
The values, shapes, materials, constituent elements, positions and
connections of the constituent elements, steps, and orders of the
steps indicated in Embodiments are examples, and do not limit the
present invention. The present invention is limited only according to

15 Claims. Although the constituent elements that are not described in
independent Claims that describe the most generic concept of the
present invention are not necessary to solve the problems of the
present invention, they are described as components of the favorable
embodiments.

20 [0076] Furthermore, the first reference picture list corresponds
to the LO prediction, and the second reference picture list corresponds
to the L1 prediction. Furthermore, the first reference picture list
corresponds to the first prediction direction, and the second reference
picture list corresponds to the second prediction direction.

25 Conversely, the first reference picture list may correspond to the L1
prediction, and the second reference picture list may correspond to
the LO prediction. Similarly, the first reference picture list may
correspond to the second prediction direction, and the second
reference picture list may correspond to the first prediction direction.

3o {00777 (Embodiment 1)

FIG. 1 is a block diagram illustrating a configuration of an image
coding apparatus according 'to Embodiment 1.
[0078] An image coding apparatus 100 in FIG. 1 includes an
orthogonal transformation unit 102, a quantization unit 103, an

35 inverse gquantization unit 105, an inverse orthogonal transformation
- 18-



packets in the multiplexed data; [FIG. 24]FIG. 24 illustrates a data structure of a PMT; [FIG. 25]FIG. 25
illustrates an internal structure of multiplexed data information; 20[FIG. 26]FIG. 26 illustrates an
internal structure of stream attribute information; [FIG. ZY%IFIG. 27 illustrates stegf for identifying video

data; [FIG. ZQ]?EHEB.%QHUQM{?&%%‘bIW%@’raAﬂ Rustbathi@ e BXEMPYof Pconffuirdfibifof an
integrated cinguidortimplamenting® 5ahei meving-pittutteodingt nethodaanthtte moviag-picture

decoding me ing{q gach qf. ' ts; IFIG. 29 illusirates a cpnfiguration for
switching bet%&gﬁm{ﬁé@frégféngegsg@Egﬁéﬁégéﬁgﬁ%tggsﬁé %Srf%en if9:é:rl% (/'l%neco% data and
30 switching Pettveen sk intefadiegciesi TFIG 5313 @ B ostrdekeamexirgplerof allbbk-ap table in

which thg stapgaedsief né%weéa@rﬁga%ﬁ%iqt@d;,wﬁhén%graf&@gﬁe%@@%%, anFEedERhFIG. 32A
illustrates an example of a conflgur_atlon for 35 sharing a module of a signal processing unit; - 17 -

[FIG. 328] FIBN 525 Rl isf AR LanttiEPe¥AMptd 6f a configuration for sharing a module of a signal
processing upipFeG. 33]FIGH33 iludtnates aal exaraplefof twatigferengeatpicde  performs

transformation on predicted error data between predicted image data
generated by a unit to be described later and an input image sequence
10 from an image domain to a frequency domain. The quantization unit
103 quantizes the predicted error data transformed into the frequency
domain. The inverse quantization unit 105 inversely gquantizes the
predicted error data quantized by the gquantization unit 103. The
inverse orthogonal transformation unit 106 performs transformation
15 on the predicted error data inversely quantized by the inverse
guantization unit 105 from the frequency domain to the image
domain.
[G080] The block memory 108 is a memory for storing a decoded
image generated from the predicted image data and the predicted
20 error data inversely guantized by the inverse quantization unit 105
per block. The frame memory 109 is a memory for storing the
decoded image per frame.
[0081] The picture type determining unit 113 determines in
which picture type an input picture sequence is coded, either I-picture,
25 B-picture, or P-picture, and generates picture type information. The
intra prediction unit 110 generates the predicted image data through
intra prediction of the current block, using the decoded image stored
per block in the block memory 108. The inter prediction unit 111
generates the predicted image data through inter prediction of the
30 current block, using the decoded image stored per frame in the frame
memory 109.
[0082] The reference picture list managing unit 115 generates a
reference list with the display orders of reference picture indexes for
allocating the reference picture indexes to coded reference pictures to
35 be referred to in the inter prediction.
-19 -



lists; and [FIG. 34]FIG. 34 illustrates an example of the current block to be coded and the three
adjacent blocks. [Description of Embodiments] [0075]Embodiments of the present invention will be
described with reference to drawings. Embodiments described hereinafter io indicate favorable and
specific exalffik3df the prédEhe MGENLBR. TREEVENES, BHEPES Haterar) eahdtuentielbhtents,

positions angheenesaiteof dRereanstitent slemphisnelars e eedpie @f lbe rieR&Bdierted in
Embodlmenf1 are examples, and do n tllgmt he present invention, The present invention is limited
only accorciigo  BRAN Ko tHA LEHET AR bielheie i &PHE: HBScHBEG' fThGependent
Claims that d@&nﬂt&tmmbet g@fm@cmpmmhe peesehtEinde htiencami ngt oetessary to s_olve the
problem Ofﬁt BeLssent '”V?HEOQFH]%WS&P&%%H@WW @B%@Pmﬁf@y%ﬁ@&w@d'ments-

20 [0076]Furthermare, the first reference picture list corresponds to the LO prediction, and the second
reference piftRkedistEBHELpEdOto e TECHFERILINS RMNERBERE, (Ralidtrdrereres [siktdte list

correspondsnt@ therfirstaresigtion diaetian, winththecsepend eeferenceepictiye lishgoreespangs to the

d prediction direction. 25 C ly, the first ref icture list ) tq the Li
orediction, 161 1E LEForkl FoHEnOL b HE NEL FIRS ccbarR (T C0 BroEubir S, the

first reference prodgre isumiy tofrespdndaosihecstcanky pigdictait direotidefanch thénspeorid reference
Block dhaar o o O D D Yoctot et 1.
[0078]An imblge B6aingrashakaens dveipne sigideedds anhca rtﬁ'tﬁa@admr%iﬁs%mﬁﬂ fhit 102, a
quantizationg it i&3e ANRPdRVRIBE SlUBREZAHAB UNH B8R, AR invAiseIRsiNagoRal Harsiaraation -18-
unit 106, a block memory 108, a frame memory 109, an intra prediction unit 110, an inter prediction
it 117, an IS prebivBn SRR GHHET AL SHER AL e FRF 139 R e picture
list managin§QSI15, an atudtiomdetermneidg-tinih 1 16 ret Buariahble lehgth cdeiegrmuitd94aa
subtragting Wit 403 AAAHED YRLAHY A RWICRINEH g so as to code a motion
vector using one of the candidate predicted motion vectors having the
smallest errcr with the motion vector derived from the motion
estimation. Here, the error is a difference value between the
candidate predicted motion vector and the motion vector derived from
20 the motion estimation.
[0086] Furthermore, the inter prediction control unit 114
generates a predicted motion vector index corresponding to the
determined predicted motion vector, per block. The inter prediction
control unit 114 transmits the predicted motion vector index, the error
25 information of the candidate predicted motion vectors, and the
reference picture indexes to the variable length coding unit 104.
[0087] The variable length coding unit 104
variable-length-codes the quantized prediction error data, an inter
prediction direction flag, the reference picture indexes, and the
30 picture type information to generate a bitstream.
[0088] FIG. 2 is the outline procedure of processes of the image
coding method according to Embodiment 1. The inter prediction
control unit 114 determines a prediction direction when the current
block is coded in the motion vector estimation mode (5101). Next,

35 the inter prediction control unit 114 determines whether or not the
90 -



[0079]The orthogonal transformation unit 102 performs transformation on predicted error data between
predicted image data generated by a unit to be described later and an input image sequence 10 from
an image domain to a frequency domain. The quantization unit 103 quantizes the predicted error data
transformed 6 dietfrstiuSHEFHGMaim THE INMIEE BuNREEioreahifaY iversefequanti?es the

predicted errgy.gata atiantined ruteiaHapyzation unit 103. The inverse orthogonal transformation unit
106 performs transformation 15 on the predicted error data inversely quantized by, the inverse
quantizationi%\ﬁ%%g from t%%ugﬁg dﬁ?ﬁgmbo@\e 'é%%tlaod?na%ﬁ. [gB§O] ﬁ"egﬁiggﬁ'ﬂw% ory 108 is
a memory fonps@aii’m@iarde@d&esd iirrha@l@a?meratm frimﬁ&he p@ﬁméwmnagydatﬁ andithelprédicted 20
erfor dafg InyetRE A2 AR A WPERE QUANHEBHIM WCLBY RSt Plackalcdame maory 109

is @ memory for storing the decoded |m§§.e per frame. [0081]The picture type determining unit 113
determines i AAidEpRAGRYBEISH HPUT IFREGHE TR dleAcENE HoREdLRithE LpRATIRE 958 Blcture, or
P-picture, anglgemeratesppigture type information. The intra prediction unit 110 generates the predicted

i data t int iction of th t block, using the decoded i tored block i
the block meHUIg U85, The RS preBEdG AT 1 CEFERERLA B8 pyElidd fndde B0 Bedugh mter
prediction of t»imb@@mmrrent@tﬁck,hsim@m}émmmmgecttm@dtipﬂ fraxtiin th_elfrsgméi raemory
109. [0GG2IT e dglesengeiciieieimanaaig il d 13 ARRALAIES e dielerengB lish1ibdhg display
orders of reference picture indexes for allocating the reference picture indexes to coded reference

pictures to 33iBE fefertbe t6a¢ edirteepictiefion! it 8oL pndSiAMoughiHeaR féReh cedsitiia® list

managi_ng Unﬂétjém%ﬁﬁ%eﬁ e 1efereree pisiHes Wa@@ﬁéf%@ﬁ@%@iﬁuﬁ@m&@é @;ﬁ‘é_t‘i'@?\ display
orders in Embodiment 1, it may manage the reference pjctures b E{hye refe;%ﬁzf |ct§{e indexes and
the coding ord8READHBATTHE SIdRISHF AR ARG 15?6%%%&% &S\l &t BARbidate for

a predicted npotedi odotorcandidatei pretitedd e dtiencsmoti)dseagded ivtthd efertioce ve dberfirst and

2;22;2 g ﬁfert @fﬂ%ﬁ%ﬁ%ﬁ;@%@%ﬁ?ﬁ%@%B?JeES”Eﬁ DI PG Rg A e fYigke
vector list for the second prediction direction ($106).

100911 Next, the inter prediction control unit 114 selects the

predicted motion vector in the first prediction direction from the

candidate predicted motion vector list for the first prediction direction,

20 and the predicted motion vector in the second prediction direction

from the candidate predicted motion vector list for the second

prediction direction. Then, the variabie length coding unit 104 codes

the predicted motion vector indexes corresponding to the selected

predicted motion vectors, and adds the indexes to a bitstream (5107).

25 [0092] When the prediction direction in the motion vector

estimation mode is the one-directional prediction (No at 5102), the

inter prediction control unit 114 determines whether or not the

prediction direction in the motion vector estimation mode is the
second prediction direction (5108). |

30 [0093] When the prediction direction is the second prediction

direction (Yes at 5108), the inter prediction control unit 114 calculates

a candidate predicted motion vector in the second prediction direction

(5109). Next, the addition determining unit 116 determines whether

or not the candidate predicted motion vector in the first prediction

a5 direction is added to the candidate predicted motion vector list for the
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10 116 determines whether or not a candidate predicted motion vector in the first prediction direction is
added to a candidate list for the second prediction direction of the coded block, in a method to be
described later. Then, the addition determining unit 116 sets an addition flag. [0085] The inter
prediction coh@od OAitAretiritiemidbsatispideictéd maofidreve dioe ta dheéi tised #sitesdingisg as to code

a motion vecl{¥Sing e eF M eaneidatenueiciachmelion Y8 rieex NAWRD He sEraliest eror with the

motion vector derived from the motion estimation. Here, the error is_a difference value between the
candidate prétittel GOt EABEA P hdHoH8R 4t dtivetiifbm BB {RbtRRddGH R ion.
[0086]Furthecmnteptherinter predictin tiootroh nditdkl4 geredates @ predictadvaation vectbreindex

correspandi t anqll redicte jon.v. er blo el edicti trol unit
Ry R N AT
motion vectof8] diftethe eerdence Pictipe idiesedao the Malidble length coding unit 104.

[0087]ThevariglglengthcodingunitiA4 viarableslengtreadesiie-avanired predigiepi@rardata, an

inter prediction directio flag,_the reference picture indexes, and the 30 picture type information to

generate a bREFESHEFEB - ¥GERE OBt pREEEdt PSR ERBe S ERIHETM d§8 TN method
according to Eamlabdamentple Bhetaderrpredistiov eatdiol ligit ¥i4 deternines adredictioatdirection

brecicish conIN IR 14 dHin L LS B nct I B0 QARG trLbin 15 B8 fndtion vecto
estimation mpaedédiedbinditéenorasinedittion (ST023 008Ny Hentthe peéeidtch piirdiidads the
bi-directional Apgichanc¢es, al R4 dhe iter prRACHiANSORl o Wikt éam (s112).
[0095] When the prediction direction is not the second
prediction direction (No at $108), the inter prediction control unit 114
15 calculates a candidate predicted motion vector in the first prediction
direction (5113). Next, the inter prediction control unit 114 selects
the predicted motion vector in the first prediction direction from the
candidate predicted motion vector list for the first prediction direction.
Then, the variable length coding unit 104 codes a predicted motion
20 vector index corresponding to the selected predicted motion vector,
and adds the coded index to a bitstream (5114).
[0096] Finally, the variable length coding unit 104 codes a
reference picture index and an inter prediction direction flag
indicating a prediction direction of the motion vector estimation mode,
256 and adds the inter prediction direction flag and the reference picture
index to a bitstream (5115).
[0097] Next, a method of determining a prediction direction in
the motion vector estimation mode (5101) in FIG. 2 will be described
in detail with reference to a procedure of processes in FIG. 3. The
30 inter prediction control unit 114 performs motion estimation on the
reference picture identified by the reference picture index in the first
prediction direction and the reference picture identified by the
reference picture index in the second prediction direction. Then, the
inter prediction control unit 114 generates the first and second moficn

385 vectors corresponding to the two reference pictures (S201).
-22-



5 calculates a candidate predicted motion vector list for each of the first and second prediction
directions in a method to be described later (5103, 5104). [0090]Next, the addition determining unit
116 determines whether or not the candidate predicted motion vector in the first m prediction direction
is added to th® @&fdidate prediedtimetionteectordidigbiothe eabrel pradictibh4ireationl #265). When

the addition dgtesrinipg vait Ekoriaigimainahhaithe randisleterpredicted Sotion yaeier e the first
prediction direction is dde% (ﬁ\](tes at 5105), the inter prediction control unit 114 adds the candidate

predicted motionSEEES 251 OGS e BREBnUirEdRorFLS ifd ESnBIGAH BRetictteniBRs P ector list
for the seconelstiedidiion.dirgéttiom, (5A06)n @GO pidelt tloa intenprediction dondralieniridheelects the
predicted matj i fl edjcti irection f t andi redi t ector list
for the fi(rgst gﬁcﬁ c}?i%%reﬂgttpo%,é%%ngﬁ%?&gg i(‘:%ggr%%%%]ﬁ r\}zac?t%g ir%jdﬁtg s[,geegf%r%?ﬁd?eg&%:l%gnwdirection
from the candiRa Hreftfrchle ehstiohthe ik RO E theiséesRd predfstiohNdréation PTREN tnvariable

length coding-yRitr )4 pedes thedpeedinied MeHgR YACIICRSIeVRBCPERSRINAINGIQ theselghted
predicted motipn vectors, and ad%i]s(;he indexes tq a bitstream (5107). 25 [0092] When the prediction

direction in ttf¥ HERJHVERR BEINSREH rioBR FHRE dHelBifeEREREE BREURIBHKNO at 5102), the inter
prediction copBroB@iit 114 d¥extinke Whiethegrreschotithre predidtion dieetionds thepmadiantagctor
estimation m is the secand-.predicti irectio ..30[0Q93]When the predictian direction is the
second%?edi@ﬂgrg ir(ieefz‘:ti?n;I Y%fggi Sﬁfggﬁﬁe& ﬁntt@r&g%éﬁé{i]dn E(:Iglnrtljél lgblﬁ 1&%;8§I@u%gespérsgtandidate
predicted motitH @R t¥ERTBie sébEnthpesdivtivi difestienn 810w Mieitt] the aldditmiedct@stining unit

116 determinggmwhetherysoihe cariidaie-pesrictad dRofon¥elar isgﬁ%fifﬁteors%giméé direction

is added to the candidate predicted motion vector list for the - 21 - second prediction direction (5110).
When the addTfiBH@&%nTHAifS 3RIP1S 6 AR BrikiritinazRE ealTedR) pridiceatHsHoRERfor in the
first predictiofodiivaction Braddedr{Yegar§230), the inter prediction control unit 114 adds the candidate

predictelg moﬂ?m@ftor in tl&‘eogftirgt [Hegi%ioxn ﬂirection to the( E%rﬂ%ig%ﬁ %rsedicted motion vector list
[0101] In Equation 4, D denotes coding artifacts. More
specifically, D is, for example, a sum of absolute differences between
(i) pixel values obtained by coding and decoding the current block
using the predicted image generated from a certain motion vector and

20  (ii) original pixel values of the current block. Furthermore, R denotes
a generated code amount. More specifically, R is, for example, a
necessary code amount for coding a motion vector used for generating
a predicted image. Furthermore, ) denotes a Lagrange's method of
undetermined multiplier.

26 [0102] Next, the inter prediction unit 111 generates a predicted
image in the second prediction direction, using the calculated second
motion vector. Then, the inter prediction control unit 114 calculates
Cost2 from Equation 4 (5203).

[0103] Next, the inter prediction unit 111 generates a

30 bi-directional predicted image using the calculated first and second
motion vectors. Here, the inter prediction unit 111 generates the
bi-directional predicted image by averaging, per pixel, the predicted
image obtained from the first motion vector and the predicted image
obtained from the second motion vector. Then, the inter prediction

35 control unit 114 calculates CostBi from Equation 4 (S204).
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for the second prediction direction (S111). [0094]Next, the inter prediction control unit 114 selects the
predicted motion vector in the second prediction direction from the candidate predicted motion vector
list for the second prediction iodirection.Then, the variable length coding unit 104 codes a predicted

motion vectot di%lcorrespbiBiig 16 the BEFSCIBAGHE @B AP VettE, dntfaddyimed8ed index

to a bitstreant (xt12)CIPQIB] Whe T e preaictivmdireplivarisaes the iseapnd piadistiondiwgtion (No at
S108), the in%eéﬁg dict'%? control unit 114 ]F5 calculat%s zj candi atjgredi ted motion vector in the first
prediction directiory (51 ? N ,Eheplﬁ?edrlﬁ EittiorPEshtol dHit 11 élec eﬁ%@%‘?&e tion

vector in the fifstpredittion dipeetibntfirom the ddedigeedpeéticted immtion Ngolfortllm fon tecfivst
predictiop digeten: BaemmiizaRiiABIad e BadnaHitn! &b Serlereapieticted mafen eotor

index corresponding to the selected pre motion vector, and adds the coded Iindex to a bitstream

(S114). [0096fFREMS Ind D8riHIBNeRERE Kddfy GRR T chalks blisrmerapriufeORbb XY an inter

prediction dirggiten f{@i@dpating a prediction direction of the motion vector estimation mode, 25 and
adds the inte iction direction f d.the referen ictyre i to a hitstream (S115).
[0097]Next, ;%{Q%jd of de@r%ﬂir%%ﬂe‘éi&%ﬁ%‘ﬁ'éfﬁ&% i Lﬁﬁ%ﬁof"{%éﬁe&’ﬁmﬁfﬁmﬂbde
(5101) in FIG:anwit be nidsttibedahederdit a4t hefarered itea thoosedpre dfqhioce ssesiia FG: 3. The 30
inter preglicti N fo. ti Imajy e picture ified by the
referenigi pic%ﬁréegilr?(gﬁéﬂnqlr% éE@?Eréﬁ%@g’ d%?t%ﬁ] 3%1%%&%%@%? gi%tuﬂgiglén ifle g; the

reference pictifeMmdeXsShkHE SbornBrdarcldiPafEctidR 7Thdhare sl nsrdichisncennsianit 114
generates the first and seeepdmelon Bpeesioss grisesnanging te dhetiwa referense ictyrrs (S201). -

22 - prediction direction as the motion vector estimation mode (5209).
[0106] Although the inter prediction unit 111 averages the

15 images for each of the pixels when the bi-directional predicted image
is generated in Embodiment 1, it may calculate a weighted average of
the images and others.

[0107] Next, a method of calculating a candidate predicted
motion vector list in FIG. 2 (5103, 5104, S109, and 5113) will be

20 described in detail with reference to a procedure of processes in FIG.
4. The inter prediction control unit 114 determines an adjacent block
A to the left of the current block, an adjacent block B above the
current block, and an adjacent block C to the upper right of the current
block (S301).

25 [0108] For example, the inter prediction control unit 114
determines, as the adjacent block A, a block to which an adjacent
pixel to the left of the pixel located in the top left corner of the current
block belongs. Furthermore, the inter prediction control unit 114
determines, as the adjacent block B, a block to which an adjacent pixel

30 above the pixel focated in the top left corner of the current block
belongs. Furthermore, the inter prediction control unit 114
determines, as the adjacent block C, a bilock to which an adjacent
pixel to the upper right of the upper right corner of the current block
belongs.

35 [0109] Next, the inter prediction control unit 114 determines
- 24 -



[0098]Here, the inter prediction control unit 114 calculates difference values between the current block
to be coded in a picture to be coded and blocks in each of the reference pictures in the motion
estimation. Then, the inter prediction control unit 114 determines 5 the block having the smallest

difference vrie BR&Y refefticedfdtiofasngthrasbér Rtke fefdterditchietaRLiShen, Bindhinter
prediction cesftigl yniobldiGaleslaesgomotign eeto e Mith- rienenseda A ipnaitieneof g edrent block

and a positign of the reference blogk, [0099]N the inter prediction unit 111 generates a predicted io
image in th(;%;}lPsqb@d@?dﬁ gipeect?(fnf\u nga]{ﬁgﬁéh%?eﬁ fi%%? JtiofF¥e@lot TR ‘b‘i‘&ﬂction
control unit Hlvecdicuiatde Coistl thattika coSttiveemthidwurrant iwlockfis lbededrusing the pkedicted

image by, for eahiferandR g aptinizerorumedelieplsenisd ining dplewind Bglion 445202). 15
[0100]Cost=D+AxR(Equation 4) %OlOl]In Equation 4, D denotes coding artifacts.More specifically, D is,

for example! €8s ef 58sHGE QfifdPences BEWBERA): pixel values obtained by coding and decoding
the current ljloek pging the pradigted émagragenerafRat oM apeeAEsMelORWects fadidh i) original
D B e e AR R Fade PRy ey,
image. Furthieorbiore, ¥edbbtesh thgrahgiEs erdthbéoakurideterndiinea ndiltiptier. R5ta10Next, the
o L TRt NSl e e e e e
Equation 4 (8283)1 oA osNextaties itempesdftfion aive1 { 2ekiadarsa ¥ 8b ifdikBeticnativadicted
e e
?rirrf;ﬁteeﬁrtsr%%r%?%ﬁ\%ggﬁe [g I%eﬁ?&@fdv%%ﬁé 1%&%1§§§r t’he see:ond motion \Q/]ector. Then,
the inter prepictibh B5 contibhaninié4 qatediatds CostBitirom igtaatidri4g 8864 h@3motion
15 vector of the adjacent block having the prediction direction identical
to that of the corresponding motion vector of the current block, to the
candidate predicted motion vector list. Then, the inter prediction
control unit 114 does not add a motion vector of the adjacent block
having a prediction direction different from that of the motion vector
20 of the current block. However, the inter prediction controi unit 114
may add a motion vector of the adjacent block having a prediction
direction different from that of the motion vector of the current block,
to the candidate predicted motion vector list by setting the motion
vector to be added to 0.

25 [0112] Next, a method of determining an addition flag in FIG. 2
(S105, 5110) will be described.
[0113] There is a case where the reference picture indicated by

. the reference index of the first prediction direction of the adjacent
block is identical to the reference picture indicated by the reference

30 index of the second prediction direction of the current block.
Generally, the motion vector in the first prediction direction of the
adjacent block tends to have a value relatively close to the value of the
motion vector in the second prediction direction of the current block.
[0114] Thus, in such a case, the inter prediction control unit 114

35 adds the motion vector in the first prediction direction of the adjacent
-25-



[0104]Then, the inter prediction control unit 114 compares Costl, Cost2, and CostBi (5205). When
CostBi is the smallest (Yes at 5205), the inter prediction control unit 114 determines the bi-directional
prediction as the prediction direction of the motion 5 vector estimation mode (5206). When CostBi is
not the smallbse ¢k @at &268)dilke n¢rmedidivtidmeohiesl wetlan cohsasss-Costlixed Toann (S207).

[0105]When Gogidy s smiien &Y e At Didbe. Inteh PEedISHOR SpadokHaitihid defesaipgs the

one-directional prediction in the first ioprediction direction as the motion vector estimation mode
(5208). WheF@HLAid'Rét shidhe? 448 406267) HidanfePsiRAictiBrd BRIBIUNTEHR dirihifes the
one-directionétpregictiondtithe sticendi predivtiorhdirectioneas thiel oudtioas/ether estimatiutanode

(5209). [p10GlAhough thedoisriedifionuitd L ausipass.he 48 impges for each of the pixels
8 in bodi

when the bi-directional predicted image is generated in- odiment 1, it may calculate a weighted
average of thididdyks and dtReFs.q01 07N EX2 8 enetiba of 2araraig alédhdidde paidrdd motion

vector listin kia. fGHOR vd&b P19t Ndedd vt ogiélidasainedip Hleipit Miagfaraiae to a
procedure of processes in FIG. 4. The inter prediction control unit 114 determines an adjacent block A

to the left of thEOEHrREAt BISEBR RRHLBANMIGER B RBSethe cBRRABIO SARELR AdjEEdMblock C to
the upper rightofditatariend diotkd 53@t)o A5i@HI8rexamnpechednteediedictiodicentiaunit 114
determines, as the adjacent block A, a block to which jacent pixel to the left of the pixel located in
the top feoit ccg)r%n%]r"gf %i"é‘ 'E:%?rtenl%f:%%f:lg%qurr]%gs?'Eu?tﬁe'?%ﬁ%ct%églrr]]%er prediction control unit 114
determines, 48 thebddjacentlisloEr,adbiveRr tolwhicH divatijade bt pikés 3 abigierthéixet lotated in

the top left comer-qb faa RN RIATkREIRNSS: TarEINQre g dRIREHraaf cential il 4 14

determines, as the adjacent block C, a block to which an adjacent pixel to the upper right of the upper
right corner of 8REURNEBR IS RISSieTosi NSt iRTe iRfelt Brodibtibh Horttarnie s 18 Getermines

- 24- candidate predicted motion vector in the second prediction direction.
15 [0117] For example, there is a case where the reference picture
in the second prediction direction of the adjacent block is identical to
the reference picture in the first prediction direction of the current
block. Thus, in such a case, the inter prediction contro! unit 114 may
add the motion vector in the second prediction direction of the
20 adjacent block as a candidate predicted motion vector in the first
prediction direction of the current block.
[0118] In other words, the inter prediction control unit 114 may
add the candidate predicted motion vector in the second prediction
direction of the current block as the candidate predicted motion vector
25 in the first prediction direction. In this configuration, the image
coding apparatus 100 can efficiently code the motion vectors.
[0119] Furthermore, the variable length coding unit 104 may
code the addition flag, and adds the flag to a bitstream. Accaordingly,
a decoder can determine whether or not the candidate predicted
30  motion vector in the first prediction direction should be added with
reference to the addition flag. Thus, the computing amount in
decoding can be reduced.
{0120] Furthermore, the variable length coding unit 104 may
add an addition flag per block. Accordingly, it is possible to perform

36 the flexible switching. Furthermore, the variable length coding unit
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whether or not each of the adjacent blocks A, B, and C satisfies both of two conditions (5302). One of
the conditions is that the adjacent block N (N is one of A, B, and C) has a motion vector in a prediction
direction identical to that of the motion vector of the current block. 5 The other is that a reference
picture of thelddjadety Heck Niideitieal trdaer theburtant Bleekr fonsdywiicis thesmfasent block

N satisfies the;twasengitions Crs A T30 theynigidoredictien srtrelypil 444 346 adiaggnt motion
vectors of the ad{a%cat lock N to a candidate predicted 10 motion vector list (5303). Furthermore, the

inter predictisnec fit 114 calculates a median value (central value) of the motion vectors of the
adjacent blodk) lahtiladds thH enelian wvedtibdd thé cartdidatenpnedistecaohditonrvétiar st (5884).

[0111]The in@éﬂﬁ%@gorhc??q% 1“&)&?1%@89&&@8 g}lér)]qq@%%\_/ector of the adjacent block having the

prediction direction identical to that of the corresponding motion vector of the current block, to the
candidate préfittetil motion VB&to? g titierf eheifténisraditibn tddtrointaitsl 4 derisrengad a motion

;/ﬁctor of ﬂ;tte) @c@iﬁgfl@tih@ék f?/m?eaﬁéswfmr@iﬁet@th;amdtéiﬁéfﬁﬁ Sﬁf%ﬂm{é)fc:@@rmit%d/fﬁor 20 of
e curren wever, the inter prediction control uni may add a motion vector of the
adjacent bloi%cﬁzg\}ilfg a er‘EFhEBH ‘afr%ct r‘?di%%n?fr%mctﬂéirbfctﬂé'i‘fﬂiib'ﬁ'Ue&t?)?‘o?ﬁ'}@ Hirent block,
to the candidaéepeaticte ¢ imiosion \_Ie_«:tev(&st m/fs_ettmgﬁlr_letmpﬂed \eodor td ilseca:d@ad ¢ Okhe

25[011 H\Iexé,oié‘egmqhﬂjre : EAmIEIng% @d gl&)&jlgtg in FIG. 2 (5105, S110) will be described.

[0113]There Is a case whe e feférence picture indicated by the reference index of the first

prediction difd¢tiés bf the adjgednt Bloek aliddhttal 46 tReTefRIBACA PittuieliBdidatar B Bes reference

30 index of thengagriid Bredigiion Hiseqtign @fiibe chrrentrlorkd 2eRretally, thespotigraresiekin the first
prediction directjon Of'étgg‘ﬁ%db cent block tegds to have a value relatlvel)&c ose to the value of the

motion vecto? iiHHeEs! Jdi&i SR R R thPBuRERBIO G 18 CHitE Th BiRFaiRase, the
inter predictiserarital woitthiet 8&faddn thepiritior Vierdordndle Hiystheedicfioredicectinatofrde
adjacent.-25:_hlock apdidat ict jon vector.in the second prediction directjon of the
current oclg.nla%%h(e?fvga%ds?ﬁgg é\%gggs(ﬁgtlrgﬁ%g}]{\é& u%rﬁt rﬁ% aas§ § eﬁ:ﬁ&ﬁﬁté%ﬁg(@? ted motion
vector in the figsterddigticrigiiBetbrisigentintedt otk ad thesakdislath Spasdietedinmtion vector in

the second presiclian difedPRNd second reference picture lists.

[0124] For example, the addition determining unit 116 obtains,
from the second reference picture list, the display order of the

20 reference picture indicated by the reference picture index of the
second prediction direction of the current block. Furthermore, the
addition determining unit 116 obtains, from the first reference picture
list, the display order of the reference picture indicated by the
reference picture index of the first prediction direction of the adjacent

25 block., The addition determining unit 116 compares these two display
orders. When determining that the orders are identical to each other,
the addition determining unit 116 determines that the two reference
pictures are identical.
[0125] When the reference picture in the second prediction

3¢ direction of the current biock is identica! to the reference picture in the
first prediction direction of the adjacent block (Yes at S403), the
addition determining unit 116 turns ON the addition flag (S404),
When the reference picture in the second prediction direction of the
current block is not identical to the reference picture in the first

36 prediction direction of the adjacent block (No at 5403), the addition
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[0115] As such, the image coding apparatus 100 adds not only the motion vector in the second
prediction direction of the adjacent block but also the motion vector in the first prediction direction, as
the candidate predicted motion vectors in the second prediction direction 10 of the current block to

perform efficiéRtE6HIMGITO1EB]ih Ehfbbdiiner? IF ndiimst b thif 2enfefidibn, the inter prediction

control unit 114 aglgs the cangidefa psediciedimetiopnvecierdnctbe firsﬁéwe%imgditﬁﬁt&oa okthe
current block as the candidate edlcted mggb{?gﬁéorl the second prediction direction. 15 [0117] For

example, the |tsez§r5'é§g§/vw &'réterdh §8¢6nH 'ﬁ iCHAH i fbH%Ef th@ adjacent
block is identizatto thehefeneride pleﬁmmmctdﬂetfﬂsﬂ:pmdmmmweomd@m the idament dtpckh dhus, in

such a case. LgRighPERAICHAN FAITel el 1 may AUl hsmarion siar B Miegend peediction
as a candidate predicte

direction of the 20 adjacent blo motion vector in the first prediction direction
of the current B&IE T@fl@]l‘htéﬂ%r @b?dsd%iﬁ fﬁ?e@ﬁfﬁ@n%ﬂi’omm refareyeRidensh@ndidate

predicted motied Magtefrindhe %@Q@nﬁtﬁ@ﬁﬂdloﬁ@#@@Wﬂ@«féhetﬁﬁf%ch@%aé é@eﬁﬁﬂﬁliﬁg
predicted motlon r25|n the qflrs diction direction. is conji E\tlon the image coding

apparatus 105%% crgﬁﬁyp(% &I%F]O\(/:&ZS[EF? 81 Lﬁtﬂé‘ etﬂéa\fa?r?éﬂf(e%ﬁgﬁ coding
unit 104 may adetkerthéreddiionrfldd (And adds ibe {IH@tataEB)BQtEe)am Accordingly, a decoder can

deterting waerof not theiporicote sueclrrh B0JelAmYEStas I st aeclion regton

should reference to the a itlo e computing amount’in

reduced. [oﬁﬂﬁfrﬂ%}mﬂ“re *ﬂh%e\vaﬁ%@ﬂ&q@@gftﬁ:@@dmj mtn®4ﬂna¢ds biae EroARItive €Y per block.

Accorzdéngly, i Ressile del prrerre ioria dectilie wvitshingd fartherpriextae wdahieg ipneth coding
unit ) predicted motion vector in the second prediction direction of the

current block. Here, adding again the motion vector in the first
15 prediction direction of the adjacent block as a candidate predicted
motion vector in the second prediction direction of the current block is
redundant.
[0128] Thus, the addition determining unit 116 may perform the
processes in FIG. 5 only when a result of the determination in FIG. 4
20 is false (No at S302). Accordingly, only when the motion vector in
the second prediction direction of the adjacent block is not the
candidate predicted motion vector in the second prediction direction
of the current block, the inter prediction control unit 114 can add the
motion vector in the first prediction direction of the adjacent block as
25 a candidate predicted motion vector in the second prediction direction
of the current block. Accordingly, it is possible to improve the coding
efficiency.
[0129] Next, an example of a candidate predicted motion vector
list generated with the processes (5103 to $106) in FIG. 2 when the
30 current block has the motion vector MvlL0 in the first prediction
direction and the motion vector MvL1 in the second prediction
direction as illustrated in FIG. 34 will be described with reference to
FIGS. 6A and 6B.
[0130] The following relationship will be assumed in FIG. 34.
35 In other words, the reference picture in the first prediction direction of
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104 may add an addition flag per picture. Accordingly, it is possible to improve the coding efficiency
and reduce the computing amount of the decoder. [0121]Next, a method of determining an addition
flag will be 5described in detail with reference to FIG. 5. [0122]The addition determining unit 116
obtains a reféféhcelsi@iie HAEX ofthislsedoral predidtienr@ifecaasof elduitentbldtk (Gu0l).

Furthermore pthedintebpredictien santsgl Wit hl4pbiasyaiRrense medirdndexes opthe first
prediction dichtion of the 10 adjacent blocks Aéig’ and C ﬁ5460%2q).é01 3 Neé(t, the a:é%idltlon determining
(it 116 cete MBS Wi BIEr (REG RIS SRR W e B GREN B ABEFAICHTLS HEGRE lex of the
second predizfidindirectionndf tHe durréhebludie s identicaltiorihd mefére nsequictd re nedi oztted by the
reterencg PIieciiier ddbs ptiecidndiedirnptihe adicenidionk e iPgHaieae
addition determining unit 116 makes the determination using the first and second reference picture

lists. [0124]FBiIExampIe, the ddchtioRr@stisfiing iRktas dhtaiRs melirtrdebdnakeferdte picture
list, the displaysierizofihe:20neierance picture indicated by the reference picture index of the second

prediction directi f the cyrrent block. Furthermore, the addition determinin it 116 gbtains, from
the first refergéts:(e)i?)' ture Ii;?tﬁg%@ﬁ%?/*élﬁ]%r Bf ﬂé?@‘?&éﬂ@i’Bi%tl‘i%cr{?&ﬁdﬁé?%iljﬁﬁé ?é?éa':ence
picture indexpofettia: firsh pridiction iettiolCof tha adjszept 28i bteck. T iaddit@tideterndaing unit 116
compargs th ISplay.order d Hing t degs.arg identical to ea ther, the
additiorﬁgetegr%?rﬁ%%jg}lrwﬁ%“ﬁeﬁn%%haﬁ%@%&e&‘ﬁ?@%mﬁ@ greq?geﬁr%icg[. [0125]When the
reference piddiRdiktRE sexyitapregicton Bttt 85 éifent 8lddiaisiiekitenl Y& Biefreference

picture in thedivgtgpredistion dirgetioneefi e ddireaidlRck 0ran aER4EDrdi® onding to the
maotion vector MvLO_B is 2. The predicted motion vector index
corresponding to the motion vector MvLO_C is 3.

15 [0132] In the candidate predicted motion vector list for the
second prediction direction of FIG. 6B, the predicted motion vector
index corresponding to Median (MvL1_A, MvLO_B, MvL1_C)is 0. The
predicted motion vector index corresponding to the motion vector
MvLl_Ais 1. The predicted motion vector index corresponding to the

20 motion vector MvLO_B is 2. The predicted motion vector index
corresponding to the motion vector MvL1_C is 3.

[0133] Here, when the candidate predicted motion vector list for
the second prediction direction does not have a motion vector MvL1 B
in the second prediction direction of the adjacent block B, the inter

25 prediction control unit 114 adds the motion vector MvLO_B in the first
prediction direction to the candidate predicted motion vector list for
the second prediction direction. As such, when an adjacent block has
no motion vector in the second prediction direction but instead has a
motion vector in the first prediction direction, the inter prediction

30 control unit 114 adds the motion vector in the first prediction directidn
of the adjacent block to the candidate predicted motion vector list for
the second prediction direction.

[0134] Accordingly, it is possible to improve the coding
efficiency. When the candidate predicted motion vector list for the

35 second prediction direction has no motion vector of the adjacent block,
“29.



addition determining unit 116 turns ON the addition flag (5404). When the reference picture in the

second prediction direction of the current block is not identical to the reference picture in the first 35
prediction direction of the adjacent block (No at 5403), the addition -27- determining unit 116 turns
OFF the addhith fHE (SR0SY {BIPB | FOBMBOdMmENt 1 AHecafdition adeaatsingunipigagigetdrmines

whether or ng4 &WQ@%&%@M@QUW§@?&M?%% %E‘S@H}@rt‘ﬁiﬁmﬁf@@@% odhgidigplay
6 may dete

orders. However, the 5 addition determining unit 1 rmine whether or not the two reference

pictures are REATET Y each BHF WA R ferdiee TEH G dRlg BHRTEHRE ofitss REGHEIRtbre, the
addition deternobiog witid6 imdy pesfarot therptedessesins Fd&a o phdy wiveh enresultyod then

roe (Yob ot SI21 1E Hle Rl Lok T A G e vt & e dafi precicton

direction of thB @djaeeneReck s @ BaHeidate Predistdty naetid Gestdn i tha seeokrr pheditiion
direction of the eumagiHiece Here, asiding againithe metievaster iR dba irsid&gredigtion direction of

the adjacent F (o]0 éﬁs a candidate reﬂ'ﬁcted motion vector in the secand prediction djrectign of the

current blockl& Yéddndant. [of28Thul! ¥t @dGforR etErtAmRinR 118 rﬁﬂhf‘fhefﬁ?ocesses
in FIG. 5 onlywatiab & résol tf-thedlatgrminationt BdF 1 G ak Réhis fadstdNo iatdb3023. Accardingly, only
when the motj orint C rediction directi h jacent block,l t the.candidate
predictgg mo%g%a\%g%oér i&f&ﬁi@cﬁ%gt}é@gﬁﬁ%ﬁ( of ée%ﬁ%ig% It'Eheet @g r%&@élégk}s({#m%e%%é r p-r{fl iction
control unit 14 earp aeditiéomatontvetionin thedirst peadieson direetien ofe@iatiscanobletk as 25 a

candidate predietest meiiop MR digaiecand RIgdiClion e eREaNPTiRe AR PlaskiAsgordingly,
it is possible to imprgove the coding efficiency. [0129]Next, an example of a candidate predicted motion

vector list gefeREE RANVIME proBOSSLe & 163! B T he1od iRAckTTigency.

[0136] In the example of the candidate predicted motion vector

15  list for the second prediction direction in FIG. 6B, the inter prediction
control unit 114 allocates the predicted motion vector index indicated
by 2, to the motion vector MvL.O_B in the first prediction direction of
the adjacent block B. However, the inter prediction control unit 114
may allocate a smaller predicted motion vector index to a candidate in

2¢ the same prediction direction.

[0137] More specifically, the inter prediction control unit 114
allocates 0 to a predicted motion vector index corresponding to
Median (MvL1_A, MvLO_B, MvL1_C) in the candidate predicted motion
vector list for the second prediction directioh.

25 [0138] Furthermore, the inter prediction control unit 114
allocates 1 to a predicted motion vector index corresponding to the
maotion vector MvL1_A. Furthermore, the inter prediction control unit
114 allocates 2 to a predicted motion vector index corresponding to
the motion vector MvL1_C. Furthermore, the inter prediction control

30 unit 114 allocates 3 to a predicted motion vector index corresponding
to the motion vector MvLO_B.

[0139] Accordingly, the same prediction direction is prioritized,
and the smaller predicted motion vector indexes are allocated to the
candidate predicted motion vectors estimated to have higher

36 prediction precision.
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30 current block has the motion vector MvLO in the first prediction direction and the motion vector
MyL1 in the second prediction direction as illustrated in FIG. 34 will be described with reference to
FIGS. 6A and 6B. [0130]The following relationship will be assumed in FIG. 34. 35 In other words, the
reference pidtiléHhlthe firsthf&dicBoMBIEQBrOdT S84S GHB Quir RTHIIEKSE idBAGIAM 1Y B Péference

picture in the firsp predictiah, diredti@n akgacht dflGe aujageintddockssAriBeandC dietitthermere, the
reference pictuge in th C rediction direction of the t block, the reference picture in the
second predlrc%tjlfogﬁ%n&geiﬁo%rgge%%ca%ﬁ%thﬁagd]acgeer?ts b %élfsqﬁgh§ C, iﬁde th%%Fe?éjr(ra%géc%llgﬂjre in the
first predicticipditeetiondt théhdgiaterf Block Bata igent@bl o fsuchdtielizpisn)inethe carididate

predicted matien \eefes fisk dan dhedfiestPadisiien digatior At G dhe yiediniqdmgign vector
index io corresponding to Median (MyLO A, MyLO, B, MvLO is 0. The predicted motion vector

(MyLC y : _C) |
index correspBhdihg to the Midtibn VaR(IMRIL B G OFh & SRRt Mlotibhd e EiHadRes
correspondingttetthematiomygctai iyt tBals 2n dtie pregintedraotién yHcton éndexregdrdesponding to

h [ . i ' icted ' list, f d
predicton cHLST ST L I S L0 el oh e R o RS A By A,

MyLO_ B, Myrnedicites THet sredigetpmstidh €si36% ihtes adridspandittetdnbernioishd@etor Mvi_|_A
is 1. The pregigieronotionveqtrinden GaEesRONdieg ta e c-mationyseioh Mylddi8ris gy The

predicted motion vector index corresponding to the motion vector MyLI C is 3. [0133]Here, when the

candidate prebREERGHAGR DECtOR SRR R e RER DT SHedRALIPBird& IR tioB S Hot BalB ot idtion
vector MyLI_és ittt Resanss ptedietendirgstiim)of the adjacent block B, the inter 25 prediction control

unit 114 add otion vegctor,M B n.the first. iction direction.to the,candidate. predicted
motion vectoﬁqtit%%a the se?:ﬁogr\)éitpr)g%l%ctfgr% Hir c’f%ﬁ%gﬁgguc Qr\}%ﬁgﬁ ah 'e%djg ént% %Erné&eﬁo motion
vector in thew8edhid predictioh direéctahcblafissleddffarca bhation sticor retttofirss psedidiien direction,

the inteyzpredictian BQccontrolwaik L idRdAshe metisr urCtydadie fissauerlictiop disertigneof the
adjacent block to the candidate predicted motion vector list for the second prediction direction.

[0134]Accor@HERGNE PbIBBIAB iMprE0E the SHARIGET tBARIdHS. SihahesE GHhtFdsRFbdicted
motion vectamiistifoy the Smsecond predigion Jirestiomitas norawiieroyeconefrthewatiaceny block, -

29 - updates the smallest differential motion vector and the predicted
motion vector index (5505).

20 [0143] Next, the inter prediction control unit 114 adds 1 to the
counter value (55086). Then, the inter prediction control unit 114
determines again whether or not the next candidate predicted motion
vector exists (5502). When the inter prediction contro! unit 114
determines that the differential motion vectors for all the candidate

25 predicted motion vectors are calculated (No at $502), it transmits the
smallest differential motion vector and the predicted motion vector
index that are finally determined to the variable length coding unit
104, and causes the variable length coding unit 104 to code the
smatllest differential motion vector and the predicted motion vector

30 index (S507).

[0144] According to Embodiment 1, when selecting a motion
vector of an adjacent block as a candidate motion vectar, the inter
prediction control unit 114 adopts a new selection criterion for the
selection. Accordingly, the inter prediction control unit 114 derives a

35 predicted motion vector the most suitable for coding a motion vector
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the inter prediction control unit 114 does not allocate any predicted motion vector index. Accordingly, it
is possible to improve the coding efficiency. Furthermore, the method of allocating the predicted
motion vector index is not limited to this example. When no motion 5 vector is present, the inter
prediction coffrdItMitcHid fhdy RiSeHR- the\SedictEmBhvetitn edRSHiR bipadafg@Vsotid® vector
having the magaittige:efieiteribe. candidate predicted motion vector list. [0135]FIG. 7 illustrates an
example of a %Qid gible for i/r?riaabrlﬁ-cljqu}h-%girég. redicted mg\tion ctor ileexes.As a,10predicted
motion vecto[ index-is smaller, the coHeTs s),chor & TReSREY ﬁ'\r' Jiction Eolnt &"Eﬁ]??lﬁ'&h% Gtes a
smaller preditiddomition g ctdrandesaiea candiddter estimbred nith highex peédidtien preoision.
Accordingly, § i3 pResiNede-bppioMedhe o ding eifieienexdGL3flinhe exagpieCf e candidate

predicted motion vector 15 list for the second prediction direction in FIG. 6B, the inter prediction

control unit 101 EHEB R iFRLBFR YA $nGHiSH GEER MRl MdRERERHE2INE B A diith Nettor
Myl..O_B in theefirat heediglicecticactismibiethedadiasentilock B. Howaver dheaigter fedigtien control
unit 114 may allocate a smaller predicted ion vector jndex to,a candidate in 20 the same prediction
direction. [m%%%é@%%ﬁe&ﬁ@?&i B,[th%ﬂlh ergpﬁﬁédiac |(()j;1‘:5 cght?ol "L'Pncf'fE oy a‘f%@é%s H‘tottberZ'ﬁ&gd motion
vector index poeeEpondird toaviedian (khae b djaviend B okl aS )t methzs oaidaftepmedicted motion

vector lig forihaxassandcpeaciriiendueetiom mOaRAIGWIBEEIBANS IR prAdicfien ekl unit 114

allocates 1 to a predicted motion vector index corresponding to the motion vector MyLIA

Furthermore, e $ntER BreffidiSNESRAINGIS122%8i8 Stes 2 to a predicted motion vector index
correspondingtp4lg motionveeteridvlade st Eurtirimate rthe-ivies iepdician eantiaisQ yait 114

allocates 3 to redicted motion vector index carresponding to the motion vector MvLO B.
[0139]Accoroq§§35/,€h8 @%éopr?e\ﬁ‘ie&%ﬁ H?% fon'§ %ﬁ5ﬁ ',Ona(ﬁﬁ?ﬁé’gﬁﬁ‘%%?bﬁe%‘%ém&ion
vector indexds @& alfoctiied ¢@ thil daieligeedicédidted otdtion wectors bstinfated ve hagedrigher

35prediggion precisiof, JOPMNena Bethad of Seeetig  predicteduaignyecton (F1RTS112 and
5114) of FIG. 2 will be described in detail with
prediction control unit 114 may add the motion vector in the second
prediction direction of the adjacent block to the candidate predicted
motion vector list for the first prediction direction of the current block.

{01471 (Embodiment 2)

20 FIG. 9 is a block diagram illustrating a configuration of an image
decoding apparatus according to Embodiment 2.
[0148] As illustrated in FIG. 9, an image decoding apparatus 200

includes a variable length decoding unit 204, an inverse quantization
unit 205, an inverse orthogonal transformation unit 206, an addition
25 unit 207, a block memory 208, a frame memory 209, an intra
prediction unit 210, an inter prediction unit 211, a switch unit 212, an
inter prediction control unit 214, a reference picture list managing
unit 215, and an addition determining unit 216.
[0149] The variable length decoding  unit 204
30 variabie-length-decodes an input bitstream. Then, the variable
fength decoding unit 204 generates a picture type, a reference picture
index, inter prediction direction information, a predicted motion
vector index, and quantized coefficients. The inverse guantization
unit 205 inversely quantizes the quantized coefficients. The inverse

35 orthogonal transformation unit 206 performs transformation on the
-32 -



reference to a procedure of processes in FIG. 8. The inter prediction control unit 114 sets O to a
counter value for initialization, and sets 5 the largest value to the smallest differential motion vector
(5501). [0141]Next, the inter prediction control unit 114 determines whether or not differential motion

vectors of altE SRR HEaREPTEBRER Vatibre ARt RakY ERBic\Rinkh frePatbRiate
predicted métioguestor sttlrexiBisiy es atipbig) themtanptedigtar dorcqniseliutit 14 realculates the
differential r%),,t%)glev%{%t %by subtracting the candidate predicted motion vector from a motion
estimation resultvector (5503). [0142]Next, the inter prediction control unit 114 determines whether or
not the calclidedifferentidh@dtierekarrenme smaldt isanarets smbdlestaiffe@rtialimatish vector

(5504). Whesthgliterenial enatien VeGior kiRglienthap the rmadest ifereqtiabmetion yector (Yes
at 5504), the inter. prediction control unit 114 updates the smallest differential motion vector and the

predicted mBGES Uitst RHEX (BRI BRI E4FRER] H&intel PRbREBR WBRTOP KD Kuls 1 to the
counter valueéxboey Therstthd iferherddictipn sentvel it k4 detenaines again whether or not the

next candid icted ian r exis 2). the inter predictign control.unit 114
determines 1@]{%? differmi%%rr{ﬁ%é) ﬁ%&% qfié%&fﬁﬁl?&%@ﬁ%@%%% |c%ae n%f%%l\clié% ors are
calculated (N® ag8502).at @faas it d e gl el ehtierd ntlar endion veciop eedi chieopredisiad motion

vector igdexithatiate Haady et Bunehie e uarablelenotheodiog K & At 3na gguses the variable

length coding_unit 104 to code the smallest differential motion vector and the predicted motion vector

¢ e ] P /
30 index (550 701 44]AccORfndtESENHEHIGEIR N, Whitn 2dik BT 8RB DEcBF 8¢ it @jacent
block as a candidatel atetiof veet@rndbe itdipweidivaconiroluit ihté agepts e ey sedasgon

e L AR e M SELon SRR WP a0 P
inter prediction control unit 214 controls a method of generating a
15 motion vector and predicted image data in the inter prediction,
according to the picture type, the reference picture index, the inter
prediction direction information, and the predicted motion vector
index.
[0153] The reference picture list managing unit 215 generates a
20 reference list with the display orders of reference picture indexes for
allocating the reference picture indexes to decoded reference pictures
to be referred to in the inter prediction (similar to FIG. 33). The
B-picture is used for coding with reference to two pictures. Thus, the
reference picture list managing unit 215 holds two reference lists.
25 [0154] The reference picture list managing unit 215 manages
the reference pictures by the reference picture indexes and the
display orders in Embodiment 2. However, the reference picture list
managing unit 215 may manage the reference pictures by the
reference picture indexes and the coding orders (decoding orders).
30 [0155] The addition determining unit 216 determines whether or
not a candidate predicted motion vector in the first prediction
direction is added to a candidate predicted motion vector list for the
second prediction direction of the block to be decoded with reference
to the first and second reference picture lists generated by the
35 reference picture list managing unit 215. Then, the addition
233



of the current picture. Accordingly, it is possible to improve the coding efficiency. [0145]In particular,
there is a case where the reference picture indicated by the reference picture reference index of the
second 5 prediction direction of the current block is identical to the reference picture indicated by the
reference picligreerenerdnce intdéx2dfeheetstireaittidiogiréiaiion obine adjacentdissku he dsch a case,

the inter predigiiai soRirah WAk Hdardds the snelianevestakin hefrst pregiction dugrianptdhe
adjacent block as the candidate predicted 10motion vector in the second prediction direction of the

current blockE FIRRA{RESictert 0 ARG F< PO §6€26]iF ERMBbGfent 1, the inter prediction control
unit 114 add$@hes aiption vegtnaimythehfir st quiediotiamdtirg tiva ofl thehadiboent blb el ¢ei the sandidate
predicted mafj ist o) icti [rection of th rent block, Howeyer, the
inter pre ictiérﬁ{:boynqt%?g%% %ﬁ%ﬁ@%gﬁgﬁéﬁgg\tﬂ ?nél ga sééoﬁgclléére%%c idgil#lr%% IOeI%Y of the
adjacent blodRY@QReSESHIRIEEE predicted motion vector list for the first prediction direction of the

current block; 4Q¥#47] (Embogiment @) 2% Gudisia plaskaiagranrilbisitating.a eoniiguratiopof an

image decodipng apparatus according to Embodiment 2. [0148]As illustrated in FIG. 9, an image

decoding apP&rSRit 280 THAHARY a VSEREANENR delHRY BI04 -an ifilisise §08ntP46EN unit 205,
an inverse oninegbdnidbtransfatmaltiaminiLaes, detaddiine 2 5winit2QF, @ blorkimenaery208d a frame

memory 209 in ediction. unit. 210, an inter predicti it 211, a switch unit 212, an inter
predictis(()(ﬁ co%?r%ﬁ!‘ b&rﬁ%ﬁgg%%egrﬁn’cge]apic{u#éﬁé?ﬁnoann é%rg%ilt 215, and an addition determining unit
216. [0149]Thek&ddblelengidewd ding LiHE0de3b peridisiidangiieiddonds dhdnpirdintsgtiam. Then,

the variable lepgéh decagknsnunit 404 opnerates 8 NIStER YRS Brifelsnee piciure ndera fater

prediction direction information, a predicted motion vectar index, and quantized coefficients. The

inverse quanti2 3H8A 3G 206 HERL I RREAM e¥8REGuAlRFe I RbetftferliEsthand c8888% thogonal
transformatign-gditcz inpe rfermonantEB0Riegn 08 Jhe £33 4 according to Embodiment

15 1 is used for calculating the candidate predicted motion vector lists.
The inter prediction control unit 214 decodes the reference picture
indexes of the first and second prediction directions from a bitstream.
The addition determining unit 216 determines whether or not a
candidate predicted motion vector in the first prediction direction is

20 added to the candidate predicted motion vector list for the second
prediction direction (5604).

[0159] When the addition flag is turned ON, (Yes at S604), the
inter prediction control unit 214 adds the candidate predicted motion
vector in the first prediction direction to the candidate predicted

25 motion vector list for the second prediction direction (S$605). The
addition flag indicating whether or not the candidate predicted motion
vector in the first prediction direction is added is set in the same
manner as FIG. 5 according to Embodiment 1.

[0160] The inter prediction control unit 214 selects the

30 predicted motion vectors indicated by the predicted motion vector
indexes of the first and second prediction directions that are decoded
from the bitstream, from the candidate predicted motion vector lists
for the first and second prediction directions. The inter prediction
control unit 214 adds differential motion vectors in the first and

35 second prediction directions that are decoded from the bitstream, to
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inversely quantized orthogonal transformation coefficients from the frequency domain to the image
domain to generate prediction error image data. [0150]The block memory 208 is a memory for storing
an image 5 sequence generated by adding the predicted image data to the prediction error image
data, per blodheT hpricdiaéaremoryip09 iscec toemany fohstofingtthe mage seqdenpepéttframe.
[0151]The intg Rradigtion unit 210 generates the predicted image data of a block to be decoded
through intra &Sediction, using the image sequence stored per block in the block memory 208.

[0152]The inte? bRdiction uAES2TYERbYattahB S BIGEIGHRGE ARt R Y thidkk #EEE R 0ded

through inter gredietiotiossing:te Hage @aueneststarell grrdoarme i-éw dtaore Mie@ONb289. The
inter predictio(ré]%%pérol unit 214 controls a method of generating a 15 motion vector and predicted

image data in | t)e‘r prediction, according to the picture type, the reference picture index, the inter
prediction dir¢BtidnZihformatiéthemd the prddictet motivie déctarindeik 01is3] THe refetenbleepicture list

managing unil 215 aenesates 8 2Q kefgrence gk wath ihe.oisplay iidars, PLERIRIENCE RICtyrg Andexes
ol

for allocating the reference picture indexes to decoded reference pictures to be referred to in the inter
prediction (sifgilRE FIE €5310ThetBSid e isRiscH $H0Co g i refelferdbdo dRESHITILRES. Thus,

the referencevpitdtiralistypanaginghienip2 &g ikelds twnretergncadisth e 25 {ethA Thecgferrite picture
list managing pnit 215 mﬁ%ﬁﬁ the reference pictures by the reference picture indexes and the

display OfderS 1REEMBBd However, the reference picture list managing unit 215 may manage
the referenceffitthitds by thaNefenetibe pintacsdbidexed st the dedirftpordars ifde poeidiy tialers). 30
[0155] The addit] apaljal k216 i i j tion
vector in the ?ﬁg%}e%ﬁgg? % i?gcﬁgﬁ?s}égﬁegj @%ﬁgﬁaﬁg%gﬁe ?migr? %ﬁé@?@%%e second
prediction dir@cEBRSItREHRIGAS RAIEHdan WRR@idfehbe fRfRITHsP ERdisEEBhd rdekiMee picture

lists generateddniBe. 35Tetergnae: RictusR:tisk Mamiaging vitit 215. thatheradditignet83 - getermining
unit 216 sets an addition fl .?S]ince the, proc(gdure for detemEningthe ﬁddit'on flag is the same as that
in FIG. & ccblAng to EARABHEnPL R HEScrBROIP oot 10 o b fo 1Tt Bt Scition unit

207 adds thedieeatiexhpredidtien S erbeirmyei datse tp thd ipted] cted i agesdtata togyeimerareza
decoded image seAHERFEdiction direction (S609).
[0164] When the addition flag is turned ON, (Yes at 5609), the
inter prediction control unit 214 adds the candidate predicted motion
20 vector in the first prediction direction to the candidate predicted
motion vector list for the second prediction direction (5610).
[0165] The inter prediction control unit 214 selects the
predicted motion vector indicated by the predicted motion vector
index of the second prediction direction that is decoded from the
25 bitstream, from the candidate predicted motion vector list for the
second prediction direction. The inter prediction control unit 214
adds the selected predicted motion vector to the differential motion
vector in the second prediction direction that is decoded from the
bitstream, thus decoding the motion vector in the second prediction
30 direction (S611).
[0166] When the prediction direction is not the second
prediction direction (No at S607), that is, when the prediction
direction is the first prediction direction, the inter prediction centrol
unit 214 calculates a candidate predicted motion vector in the first
35  prediction direction (5612).
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[0157]FIG. 10 is an outline procedure of processes of an image decoding method according to
Embodiment 2.First, the inter  prediction control unit 214 determines whether or not a decoded
10prediction direction is a bi-direction (S601). [0158]When the decoded prediction direction is the
bi-direction (Y84 8r3601), tHMitelPieiicBER E&HiR) urﬁ??fﬂoéaldﬂpéfes%éﬁdioﬁﬁé%?édi&@@ motion

vector lists fqy the ilinst dineh secondvredietiondliractians (660 5603y H&d 4raecasgingdetombodiment
15 1is used.for calculating the candidate nredicted maqtion vectar lists. The inter prediction control unit
24 decodod M R e R e IR BRI R i SR
bitstream. THe!tddiomdérermibirey Gimd de e reradhdedhstidoor vettocdirlidate Predicsd motion

vector inthe fratpragisiion direrdian isrzadded tmike cradidate predisied matierpvectoy st for the
second prediction direction (S604). [0159]\/\['hen the addition flag is turned ON, (Yes at S604), the inter

prediction colfidITFIR LA dRML eAiaRER DML M dtich VEERSERtiR MELREdSB P direction to
the candidaterpreeicttes? Spmatinnt ivactdidist fayihehsgcandipresiktion edrectivre (B0 g addition
flag indicating, whether ar not t andidate predicted motion vegctor, in the first prediction. direction is
added is set ?rl? H:‘l’e sga%rﬁgdr#gémrgr]%sqlglgaénacggr%ﬁﬁ {0' Embo i'rlﬁse%t Hr%gg% heclﬁffgfz EJII’Oe%iCtiOI’]
control unit 204&eRkts the 30 predicted motion vectors indicated by the predicted motion vector

indexes, of thedfiygieand secoqdprerisiordliestionshataredecasded framuthgRitsirearse fpm the
candidate predicted motion vector listS for the first and second prediction directidons. The inter

prediction coMf6FniP? 1M AGH AR MRIATHoRBNA CABH Hli%e MSLifR ¥8SRbnthsrdaiksion
directions thajrrgideiended famithenpitsreanmsddpts a new selection criterion for the

selection. Accordingly, a predicted motion vector the most suitable
for decoding a motion vector is derived. Furthermore, the coding
15 efficiency will be improved.
[0169] In particular, there is a case where the reference picture
indicated by the reference picture reference index of the second
prediction direction of the current block to be decoded is identical to
the reference picture indicated by the reference picture reference
20 index of the first prediction direction of the adjacent block. Insucha
case, the inter prediction control unit 214 adds the motion vector in
the first prediction direction of the adjacent block as a candidate
predicted motion vector in the second prediction direction of the
current block to be decoded. Accordingly, the coding efficiency will
25 be impraved.
[0170] The inter prediction control unit 214 according to
Embodiment 2 adds the motion vector in the first prediction direction
of the adjacent block to the candidate predicted motion vector list for
the second prediction direction of the current block. However, the
30 inter prediction control unit 214 may add the motion vector in the
second prediction direction of the adjacent block to the candidate
predicted motion vector list for the first prediction direction of the
current block.
[0171] (Embodiment 3)

35 Embodiment 3 supplementarily describes an image coding
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- 34 - the predicted motion vectors in the first and second prediction directions. [0161]Accordingly, the
inter prediction control unit 214 decodes the motion vectors in the first and second prediction
directions 5(S606). [0162]When the decoded prediction direction is not the bi-direction (No at S601),
that is, whenah@ &itetpretichivdifitedivd istona direossit; the bt pratfickdaoenitsl wiit the

determines whesher ebBei dhedpadistion disectionis thasacondmiedisiimiOgirection (S607).
[0163]When E&)&: E[frflctlon direction is the secaond predictign direction (Yes at S607), the inter
[

prediction cohtrbf @it 214 chlGratdS a EATRHRIE R GRINIHERGIP Pe b F R 8450 1@ BiBdiction
direction (S688)» diet additia détegminirgrubid 216 eleteBninggwinetiepe arcks mot aygaeanchidate
predicted moyigR vector 4 irst predijctian. direction. i the, candidate predict otion
vector Iis(,gt focr%: eIa s}g]c:if:wlr bggétﬁr@ cﬁr%%%h (SCLEG%%I)?{EJOEGﬂmg%@th? aggl%gr? ‘ﬁa‘% igtﬁr%@? ON, (Yes
at S609), thedRterehfaficien gohtrd) 8nit 2T aidd e tantital® brathdidy hettRSEPUERA0N the first

prediction difﬁ?&%‘d@iﬂ?@r@{éﬁé‘ﬁﬁ@iﬁfﬁ iCxtﬁ_ﬂH“Piigné@“é%ﬁﬁbf(%bt@rﬁ%@ﬂ%@ﬁﬂi:‘ct.ipr*ﬁi@Ction
(S610). [0165]The inter prediction contrql unit 214 selects the predicted motion vector indicated by the
prodicted moTRIFEQAGr U Sr4HE BUEDR & BHERRREA S Qih e BEGHLE R RETTO!

unit 114 according to Embodiment 1. The coding unit 303 mainly
10 corresponds to the variable length coding unit 104 according to
Embodiment 1.
[0173] Then, the image coding apparatus 300 codes the current
picture per block. Here, the imaage coding apparatus 300 performs
prediction using one or both of the first and second reference picture
15 lists. In other words, the image coding apparatus 300 performs
prediction using one or both of the reference picture indicated by the
first reference picture list and the reference picture indicated by the
second reference picture list.
[0174] FIG. 11B is a flowchart of operations performed by the
20 image coding apparatus 300 in FIG. 11A. First, the addition unit 301
adds the first adjacent motion vector to a candidate predicted motion
vector list to be used for coding the current motion vector, as a
candidate for a predicted motion vector ($701).
[0175] The first adjacent motion vector is a motion vector of an
25 adjacent block that is adjacent to the current block to be coded
included in the current picture to be coded. Furthermore, the first
adjacent motion vector indicates a position in a first reference picture
included in the first reference picture list. The current motion vector
is a motion vector of the current block. Furthermore, the current
30 adjacent motion vector indicates a position in a second reference
picture included in the second reference picture list.
[0176] Next, the selecting unit 302 selects a predicted motion
vector to be used for coding the current motion vector, from a
candidate list including the first adjacent motion vector (5702). Next,

35 the coding unit 303 codes the current motion vector using the selected
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25 bitstream, from the candidate predicted motion vector list for the second prediction direction. The
inter prediction control unit 214 adds the selected predicted motion vector to the differential motion
vector in the second prediction direction that is decoded from the bitstream, thus decoding the motion
vector in the Beeditd predistidnBodreiony8831). [0166]When the prediction direction is not the

second predigjipn ghrection (e GGl thek '§ﬂ‘j"éﬂ€é‘ﬁh%€ﬁiﬁt'9@c‘%@%@ﬂ'§s@§ﬁ sk gregliction

direction, the inter redlctlon control unit 214 calculates ac l%Lﬁiate predicted motlgn vector in the first

35pred|ct|ont(§\Fec iU (s PR FOEy | THE IS phdictiSn @ urt® 2£48elCBRDH itt¢d motion
vector indicatec s iherptauictesd trheuseccmtbrmmmmepimsupeedmlomtlcre@hdm@b/t,|$|rmlecoded

from the bltSHﬁ é;grlpr'q._) eﬁ%nd&?ﬁ%ﬁé’ﬁje é%f??. al&riélgct%g ép‘r tb,%@{%}é qrﬁ:g%%%glrection.

Then, the inter prediction control e selected pre cted motion vector t ifferential
motion vectof\m:ﬂféifn«éliweﬂm&.ma&@d@ommr@/@e@dawﬁﬁmn@ BitfeARCERtisSgdtdBifg the

motion vectofgp IH?HH@%FE?%‘H@'&@'H ﬂﬁ%@(@@éﬁhyﬁLQﬁfoclf@@]&?%ﬂW%@tE%bg@&@m 2, when
n

selecting a ector of an gdjace andldate mation vector, the inter predictjon control
unit 214 adgﬁggﬁ Wseleézf(') {éﬂgﬁ%rtﬁ E(?r? s %‘%& Q%r@ fété ™ ﬁﬁﬁﬁ/éctor the
most suitable thadecm:dlngaa:mvtmactmo|sttiermad1d7rdahermnsrre tmeeom@mﬁeﬁldwwl be

mproves RESHIRRA/GHAT e R AASR SIS e elafenes gl dicator iy Mg reference

picture reference index o Secon rection 0 e curren S be deco
identical to tiROFdféPENER pidtaiedin@taredn 6§ ﬂh@?@fe&elrﬁtfélmdréﬁéﬂéﬁeﬁ@@md reference

picture list.
[0179] Accordingly, the adjacent motion vector corresponding to
the second reference picture list is added to the candidate list
15 corresponding to the second reference picture list. Accordingly, the
number of the options of predicted motion vectors increases.
Accordingly, it is possible to derive a predicted motion vector suitable
for improving the coding efficiency of the current motion vector.
[0180] Furthermore, the addition unit 301 may determine
20 whether or not the second reference picture is identical to the third
reference picture. When determining that the second reference
picture is identical to the third reference picture, the addition unit 301
may add the second adjacent motion vector to the candidate list.
Furthermore, the addition unit 301 may determine whether or not the
25 second reference picture is identical to the first reference picture.
Then, when determining that the second reference picture is identical
to the first reference picture, the addition unit 301 may add the first
adjacent motion vector to the candidate list.
f0181] Accordingly, only when the reference picture
30 corresponding to the current motion vector is identical to the
reference picture corresponding to the adjacent motion vector, the
adjacent motion vector is added to the candidate list. Thus, only
when the adjacent motion vector is appropriate as a candidate for a
predicted motion vector, the adjacent motion vector is added to the

36 candidate list. Thus, an appropriate predicted motion vector is
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20 index of the first prediction direction of the adjacent block. In such a case, the inter prediction
control unit 214 adds the motion vector in the first prediction direction of the adjacent block as a
candidate predicted motion vector in the second prediction direction of the current block to be
decoded. A¢tardiggly, the coding efficiency will 25 be improved. [0170]The inter prediction control unit

214 according 1@ frmbodiment-2acdsdhe, megan weeier Byihe,first piediction direfign of the adjacent
block to the candidate redlcteaarélcotlon vectorH%t for the second prediction direction of the current
block. HoweVEEtRE B& ntaP brEfc it 8B OF IRFERE S B e HHEMHR r Fehd1E8Eond

prediction direftioprafehs eidjaeenwhia ackdbethe paimdjddte predicted onation fegetnc isplat the first
predictign directj r 0 7 i )3 | . I tarily
describgs aﬁrﬁwg%rggc%mgéggj[ﬁ%p%}é{&?ﬁ%l‘%ﬁr?gg %@%E‘Erﬁdctgﬁsﬁ%%%%g@iﬁimgﬂ of the

image codirid&ppaeans! 108faceoreing tetBrtbésiment goiraFi®. tha bbteheelfe @ntiguration of

the image caing aPRATAR AEQTEIRG 1o AN PERAPERES. AR IMAYECARING RRRATGINR 5F3AQ in FIG.
11A mcludessegn addition unit 301, %geél_ﬁﬁmg unit 302, aé]d a coding %nl 303, The addition unit 301

mainly corrd&§IGHES &5t Adtiifiort ARt &R UMDY S Hdc SRANG 35 BB dithehtad Rt 8 iecting unit
302 mainly coordsponds:to thintes prediitthnt eonétal unit 114 according to Embodiment 1. The coding

unit 303 maj orresp riaple | ' [ ccarding to Embodiment 1.
[0173] en,m)ieélrgngge cod%‘%jggé%lﬁgtl:@ &e&ggo%@ﬁt Eﬁﬁé&?&%ﬂééﬁﬁ& Ségr{ gfogﬁp ?—?esrg,otrr‘\%@lmage
coding appdiatui$ 806 peHoEms pretiitiod ubitl6ae bEbothhef the firseaid BezHnd rete@inge picture

15 lists. In qél&%é\g)é%cgrpﬁz%m_qlgq&@dgr&@ggar,qggé@Q_@eg%gﬁ@rqﬂi@ti@n NSing Que:ps ppth of the

reference picture indicated by the first reference picture list and the reference picture indicated by the

second refe?é?fé%%i&@ré'ﬁ?t. candidate list. Thus, a more appropriate adjacent
motion vector is added to the candidate list as a candidate for a

15 predicted motion vector.

(0184} Furthermore, the addition unit 301 may determine
whether or not the second reference picture is identical to the third
reference picture by determining whether or not the display order of
the second reference picture is identical to the display order of the

20 third reference picture. Furthermore, the addition unit 301 may
determine whether or not the second reference picture is identical to
the first reference picture by determining whether or not the display
order of the second reference picture is identical to the display order
of the first reference picture,

25 [0185] Here, the first reference picture is identified by the first
reference picture list and the first reference index. Furthermore, the
second reference picture is identified by the second reference picture
list and the second reference index. Furthermore, the third reference
picture is identified by the second reference picture list and the third

30 reference index. '

[0186] Accordingly, whether or not the reference picture
identified by the first reference picture list is identical to the reference
picture identified by the second reference picture list is appropriately
determined based on the display orders.

35 [0187] Furthermore, when determining that the second
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[0174]FIG. 116 is a flowchart of operations performed by the 20 image coding apparatus 300 in FIG.
11A. First, the addition unit 301 adds the first adjacent motion vector to a candidate predicted motion
vector list to be used for coding the current motion vector, as a candidate for a predicted motion vector
(S701). [01 75§ Redinstead)bxfamamistion Vdecten tsea mbviorve ttoir df eef 2Bcadjacent hloek anat is

adjacent to the cupesthleck 9 Rerepdrednsibaerking iR eYHBRt RISIUES 19 Bgraded Epsthermore, the

first adjacent motion vector indicates a pasition in a first reference picture included in the first reference
picture list. TRE-EdF@ntRfoRAYEREr i mdldn MYorddhE dorEREbiEd @ Retigbre, tRe current
30 adjacent midtion wantds ntlicated diposition inz0decoad referenesginiure alodatkinithe second
reference pig ' 7 XL, t electi i selects a predicted mation vector.to pbe used
for codin% thﬁqégrlﬁ# r%%ti%]ﬂl\l\@eg?oﬁ?on?%ggﬂ%rlﬂcéa?g%st%ec%ﬁ%g ?T%%tltr%t é?cfja%e%f %1355% vector
(5702). Next38Higa cweRf§ Unit 303 codes the current motion vector using the selected - 37 -

predicted motippgiggtor (S7@3):4P4TiAFcUdingindbe adiasentmalion vegtor cRERPRANIIRG to the
first reference picture list js added to the candidate list corresponding to the second reference picture

list. AccordingiP & SSEimbel b theé iR Rs R BFEAS R MBtRALGRIdR Sidr dRseca REbaRIRgly, it is

possible to desivesa predibdet] motion vector suitable for improving the coding efficiency of the current
the cantdats ISEeHe secorh ALLa e bimaten SIaL/a ubor Vecigh e af eagadkintbock, and
indicates a pegfiehdats thisd rdfegsicavpictare Helldanigithetescénd referatbe wmcuradison
[0179]Accordjaghe fNesadiatertdnplRnveSIakC SRS RPRARIG- BRSPS LRI BRERRIGHR listis
added to the candidate list ]
the candidates for the predicted motion vector. Furthermore, the
selecting unit 302 may select an index value from the candidate list as
15 a predicted motion vector. The coding unit 303 may further code the
selected index value so that the code of the index value is longer as
the index value is larger.
[0190] Accordingly, the selected predicted motion vector is
appropriately coded. Thus, the coder and the decoder select the
20 same predicted motion vector.
r0191] Furthermore, the addition unit 301 may add the first
adjacent motion vector of an adjacent block to the candidate list,
assuming that each of a left adjacent block, an above-adjacent block,
and an upper right adjacent block with respect to the current block to
25 be coded is the adjacent block.
[0192] Accordingly, a plurality of adjacent motion vectors is
added to the candidate list as candidates for the predicted motion
vector. Accordingly, the number of the options of predicted motion
vectors increases.
30 [0193] (Embodiment 4)
Embodiment 4 supplementarily describes an image decoding
apparatus including the characteristic constituent elements of the
image decoding apparatus 200 according to Embodiment 2.
[0194] FIG. 12A illustrates a configuration of the image
35 decoding apparatus according to Embodiment 4. An imaée decoding
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15 corresponding to the second reference picture list. Accordingly, the number of the options of
predicted motion vectors increases. Accordingly, it is possible to derive a predicted motion vector
suitable for improving the coding efficiency of the current motion vector. [0180]Furthermore, the
addition unit 3ppamajydetedtine ZFi@héthar iochot e secodd ifgferenod pididredsddéatigalgo the third

reference picture. When determiniag thak the, seeongFeferange s |5 IdRTtica) © e dhird

reference picture, the addition unit 301 may add the second adjacent motion vector to the candidate

list. Furthernf&tE, 868 2@d RiohUni S0 13H&) [HTerAfte WREINRE oMbt thé U5 seeeRitiidr8rette picture
is identical toethehtrgirrpienerice pitiresdieeninghemeeteonining that thersesprhieietenea icture is
identical to the first reference picture, the additi nit 301 may add the first.adjac, matipn vector to
a7 837 b8ttt s eV et i it M e
motion vecto«_:iisc'mléhti@ak otk ke favaindy vieturRs p@rmelgotmctiimg watha td@deergt&mtmwar, the
adjacent motignvesips is;agrleghio thereandidatadish b hisneRbl Wheh the adiaceni-aptipnayector is

appropriate as a candidate for a predicted motion vector, the adjacent motion vector is added to the 35
candidate Iisﬁﬁ“lﬂ%‘{“&ﬂ%{bﬁ%priate predicted motion vector is - 38 - derived. [0182]Furthermore, the

addition unit 391gugy determine whetherercaetithe apeent relereoe duciutR:is tienitealtonthe first
reference picture when determjning that the second reference picture 5 is not jdentical.to the third
eforend pichircUUh BR qRIB M S S <EOBAE (e r AL ChITE s ACHtRa) 6 dibstir
reference picredaekiahat e esoadrefarénoef gibt féristidendicxt o thk feée refecenpiecpictare, the
addition unit 3odsmay aqd the- st agiacent marionavertenn e splidate sk 49 PABRJAGEordingly.
when the current motion vector corresponds
prediction using one or both of the reference picture indicated by the
first reference picture list and the reference picture indicated by the
15 second reference picture list.
[0196] FIG. 12B is a flowchart of operations performed by the
image decoding apparatus 400 in FIG. 12A. First, the addition unit
401 adds the first adjacent motion vector to a candidate predicted
motion vector list to be used for decoding the current motion vector,
20 as a candidate for a predicted motion vector (5801).
[0197] The first adjacent motion vector is a motion vector of an
adjacent block that is adjacent to the current block to be decoded
included in the current picture to be decoded. Furthermore, the first
adjacent motion vector indicates a position in a first reference picture
25 included in the first reference picture list, The current motion vector
is a motion vector of the current block to be decoded. Furthermore,
the current motion vector indicates a position in a second reference
picture included in the second reference picture list.
[0198] Next, the selecting unit 402 selects a predicted motion
30 vector to be used for decoding the current motion vector, from a
candidate list including the first adjacent motion vector ($802). Next,
the decoding unit 403 decodes the current motion vector using the
selected predicted motion vector (S803).
[0199] Accordingly, the adjacent motion vector corresponding to
35 the first reference picture list is added to the candidate list
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to the second reference picture list, the adjacent motion vector corresponding to the second reference
picture list is preferentially added to the candidate list. Thus, a more appropriate adjacent motion
vector is added to the candidate list as a candidate for a 15 predicted motion vector.
[0184]FurthefiabrestHenadagidn Ghit ITL AT tefermiife wHetheeol Hot tHasERBRMN FEferdifé picture is

identical to the thibefareRepisivFe Bt geledniriagMhe B hediet thedisniay order pf Hgisecond
reference picture is identical to the displ%arder Ef the 20 third referen_ceﬂgetlfre. Furthermore, the

addition unit 50® ?ﬁ%‘/ @téﬂ’rﬁﬁgi\)&ﬁe?hﬁ LGRY YERRR G Bi@ ideRfcQ W he first
reference picthee by dietgrefiiizig whethetloe noi therdisplayi orderat te second reference picture is

identical to t ISPl dek-of ' ' 8 he, first icture |
ontited by AR reforert DLt Ar 18 AL oAb T PrRmate, e cepnd

reference picR#EisqaéEntiTRdYY thededoke fdTeréadedpiadee listand e SEEoMFrataiasendex.
Furthermore, fhsxtBovieiernee:Pisibieds identified by ihe garendiefrerce pictimaitisiardithe third

30 reference index. [0186]Accordingly, whether or not the reference picture identified by the first
eorence piotita ST el o LB BRI GA SHl< TELA By SHE SESTh SR IETE8ictue lst
is appropriatgjcdetertisgied based on the display orders. 35 [0187]Furthermore, when determining that

S appropriatgjatetatisted besed on the isplay orders. 3 | ‘ }
roteronds plUR 08 ot oreat i RN o e NS oL Ao T BB A4 to the

candidate listh& ofifetamétdsefies eieRion GEit 20 1ligfayada ddaetide véber Ravidfa BEmbghitude of 0

to the candidals lisk g Adiarpidate 05 aduRHIGEk Fesfian YREEF PLe8]AERtdBBh tecrgase in the
number of candidates is s%%fressed. ?Fuc%aﬁstate%/vhere no candidate exists in the candidate list is
i

avoided. lo [01881B&HMSGERHO8E BAICEBY MAYQdHY /IS TAREIERRIR, idddvdlues and
candidates fdegoareslivtec mateaiwe etarisadiitae therodionvakiearsunte béetdamnicpresprendence

yvith thelﬁanc@ﬂ%te %%lﬁee(fﬁ%q%qﬂ%g rB?t'k%rév&(jF%ﬁumbe{fgﬂr%,etg&}%electing unit 302 may select an
index value from the cardidate list as

[0202] Furthermore, the addition unit 401 may determine
whether or not the second reference picture is identical to the third
reference picture. Then, when determining that the second
reference picture is identical to the third reference picture, the

20 addition unit 401 may add the second adjacent motion vector to the
candidate list. Furthermore, the addition unit 401 may determine
whether or not the second reference picture is identical to the first
reference picture. Then, when determining that the second
reference picture is identical to the first reference picture, the

25 addition unit 401 may add the first adjacent motion vector to the
candidate list.
[0203] Accordingly, only when the reference picture
corresponding to the current motion vector is identical to the
reference picture corresponding to the adjacent motion vector, the

30 adjacent motion vector is added to the candidate list. Thus, only
when the adjacent motion vector is appropriate as a candidate for a
predicted motion vector, the adjacent motion vector is added to the
candidate list. Thus, an appropriate predicted motion vector is
derived.

35 [0204] Furthermore, the addition unit 401 may determine
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15 a predicted motion vector. The coding unit 303 may further code the selected index value so that
the code of the index value is longer as the index value is larger. [0190]Accordingly, the selected
predicted motion vector is  appropriately coded. Thus, the coder and the decoder select the 20
same predictadlgidth ediet [01915EGRASIMBEr e B dRINSH it 0dehdicadd ehéMestiadiacent

motion vector gf i adiagrptireck emeieandidater st mesuming dbatrrpeb ffra ik asiagent block, an
above-adjacent block, and an upper right adjacent block wijth respect. to th q[urrentbock to 25 be
coded is the KARBAYBIONKCIORO DTCLRIEER AT MY B AGjac NI OA-GAERATY AR to the

cand'idate Iisﬂ:he caedﬁ‘aﬂgsefﬁﬂa the peegictbdredton W?dﬁm.mQB@#mnggh ehehiumwerfefﬂneeptio_ns of
predicted mofipcy pgtarsdnEieasase 3A4AA] (EfBPORIRERt AL e EMROHIME! b stipolpmaniarily

describes animage decoding apparatus including the characteristic constituent elements of the image
decoding app@HRISTH ateBtihgtoERBaHiinants {0484 Pie  2dfluEheatél stcadfigattion of the

image 35 degadifig AppatadustacerrdngrigiBEmkodikaent 4. An image decoding - 40 - apparatus 400 in
addition unit 401, a selecting unit 402, and decodin?ﬁunit 403. The addition unit

FIG. 12A incl ,

PR 1 XMt [ ATttt FH g Tl dor gty
selecting unitt402 meaiakyceor e spefmde toctheB dhtaeprigslictidh eoatliphunit R1vh attonding tbor
Embodi i i inl i | i it 204
pvviliaitoeliration Rl Sl Foal e sl B AR A

apparatus 400HE8dER tHaeurrEM I8 PheutS ber bib&IE HareMAESMAR R WHRbakR) ashactns 400

performs pregi@iop siuLene of katlebthe fitstand serantdefpsenss pictesp iskmia qiheravords, the
us 400 performs prediction using one or both of the reference picture indicated

ibmage Qecodi?%g ap ar%:t S | one
y the first refireAld it AR aXA thR reference picture indicated by the
[0206] Furthermore, the addition unit 401 may determine
15 whether or not the second reference picture is identical to the third
reference picture by determining whether or not the display order of
the second reference picture is identical to the display order of the
third reference picture. Furthermore, the addition unit 301 may
determine whether or not the second reference picture is identical to
20 the first reference picture by determining whether or not the display
order of the second reference picture is identical to the display order
of the first reference picture.
[0207] Here, the first reference picture is identified by the first
reference picture list and the first reference index. Furthermore, the
25 second reference picture is identified by the second reference picture
list and the secand reference index. Furthermore, the third reference
picture is identified by the second reference picture list and the third
reference index.
[0208] Accordingly, whether or not the reference picture
30 identified by the first reference picture list is identical to the reference
picture identified by the second reference picture list is appropriately
determined based on the display orders.
[0209] Furthermore, when determining that the second
reference picture is not identical to the third reference picture and
35 that the second reference picture is not identical to the first reference
w43 .



15second reference picture list. [0196]FIG. 126 is a flowchart of operations performed by the image
decoding apparatus 400 in FIG. 12A. First, the addition unit 401 adds the first adjacent motion vector

to a candidate predicted motion vector list to be used for decoding the current motion vector, 20 as a
candidate fopigpredictentiioit vetton($86@)l [019Y| Hiksiidt taljhbencaotiohavecidstis almotion

vector of an gaiacepidygek that isrAiagant i thecrtmest Rk ip by serpdrd-aglugeg Hythe current

picture to be decoded. Furthermore, the first adjacent motion vector indicates a position in a first
reference pi&ﬂ@@gqgauagd)iﬁ%ﬁhﬁstc?é? pithraist FRE EiRRIR FRfich RERRICIES motion

vector of thersoitient bleckoto be decoded. Furthermore, the current motion vector indicates a position

in a second yef e pictuge.j int refergnce pi ist. 4O e selecting
unit 40293ek§§t§ %%;fedicted& %%?oanﬂigl\%c%}rétggbgg %sgé fﬁ?ge%ﬁ%%tﬂebc'{ur%gﬁm%%é?vé%tor, from a
candidate listumdhigirRrthe fifdt Ggljacshe kRotidrevecisr (880 alexexisddbtdbing ani UG8 elecodes
the current metiqn YREQH&8INg the selected predicted motion vector (5803). [0199]Accordingly, the

adjacent motion vector corres%%réjing to 35the %ﬁt reference picture list is added to the candidate list -
41 - correspdtinig to the dét F@Pé)ré‘?lcgt}ﬁc QIR FYRHe e Bk 3 thbe X t81HEons of
predicted matiah vacidisdnercdses Phraslidtie passibie tovderive aprediciesindatiarevéistossuitable for

improving thg cading efficiency. of the_current, motion vector. 5 QJEurthermoare, the adgition unit 401
may ad\ theﬁgé%or%?%d'jgc%n m‘%ﬁi’)%esvéﬁ%r t‘g thcgegtga\é%id%gtieelig%?rhéeggggo%%ﬁaﬁﬁac%ﬁﬁ m%llll%)n vector is
a motion ve&tandi @atagjdesnt bivdk etigisdicaresiaposaicivm a Third dsfershiod piiite4fduded in

the second refglenesBIgR I ESindex value coded so that the code is longer as the
index value is larger. Furthermore, the selecting unit 402 may select
a predicted motion vector carresponding to the decoded index value,
15 from the candidate list.
[0212] Accordingly, the selected predicted motion vector is
appropriately decoded. Thus, the coder and the decoder select the
same predicted motion vector. |
[0213] Furthermore, the addition unit 401 may add the first
20 adjacent motion vector of the adjacent block to the candidate list,
assuming that each of a left adjacent block, an above-adjacent biock,
and an upper right adjacent block with respect to the current block to
be decoded is the adjacent block.
[0214] Accordingly, a plurality of adjacent motion vectors is
25 added to the candidate list as candidates for the predicted motion
vector. Thus, the number of the options of predicted motion vectors
increases.
[0215] (Embediment 5)
Embodiment 5 supplementarily describes an image coding and
30 decoding apparatus including the characteristic constituent elements
of the image coding apparatus 100 according to Embodiment 1 and
the image decoding apparatus 200 according to Embodiment 2.
[0216] FIG. 13 illustrates a configuration of the image coding
and decoding apparatus according to Embodiment 5. An image

35 coding and decoding apparatus 500 in FIG. 13 includes an addition
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10[0201]Accordingly, the adjacent motion vector corresponding to the second reference picture list is
added to the candidate list corresponding to the second reference picture list. Furthermore, the
number of the options of predicted motion vectors increases. Thus, it is possible to derive a predicted
motion vecterrstita®k, for seisroving U the 8adiagerticiandyrot the Tuaest endese déatrinit
[0202]Furtheygpre, the addition unit 401 may determine whether or not the second reference picture is
identical to the third reference picture.Then, when determining that the second reference picture is

identical to the4Hifd referentBHRUAE 8 YO hdtitoR @R X0t RS RGN i LR LBREAFAEER motion
vector to thedeamdictdte fist. Fortherndorss tbegidditioo Uit Bot mayrdeteraning wiethetrditioot the

d ref . - URILTE o . ' ke tth
second feronee B B B S e R e 2 SR SRS, et e

first adjacent MotioRaiadtor ¢6 thesamatatédist Te20B]AREcAafigtbmy whslhitverederdndebicture
corresponding £o, FReRHFENE MOWRY YRGIEr S ddrNticr! 16,18 reiRIEREeRICEYSIsRIreamRNging to the

adjacent motion vector, the 30 adJFﬁcent motion vector is added to the candidate list. Thus, only when
the adjacen@fioBEH &S FABRRIFTEHE 45 a LAIRRREETEr Wfecitted RIBHYF OEERFP R djacent
motion vectabischdded tiathie: chididatectisti Tdusnén Apgrapriade direglicte dErdiiooi meetar is.derived.

35 [020Q4]Furthermpr dditign ppis 4 determine - 42 - .whether or n e se reference
picture%é id(-':l:lilt—:)i%alcﬁe)%%g11 f?l\rgt r%%&e#ge&pi%@q\%hgé%ﬁgﬁ%ﬂfﬁsg t‘h%t S s\ggglngcfj E%fe?%ﬁggi%icture IS
not identicalde &l tRgduraiéréRde Pisiura e\ T dutedinhing thantie becuihd ftersitcy Bittare is not
identical to the tiFhRIgRsBRE 2 picture and that the second reference picture is identical to the first

reference picture, the addition unit 401 may add the first adjacent motion vector to the candidate list.
[0205]AccorbitghB vhen thd REFethRolBHsIGPEI R8s SIS 6 ThE Kt oRR PEkAEHEE pRiture list,
the adjacentgpgtientvectonirrent picture per block, and decodes the current picture

15 per block. Here, the image coding and decoding apparatus 500
performs prediction using one or both of the first and second
reference picture lists. In other words, the image coding and
decoding apparatus 500 performs prediction using one or both of the
reference picture indicated by the first reference picture list and the

20 reference picture indicated by the second reference picture list.
[0219] The addition unit 501 adds the first adjacent motion
vector to a candidate predicted motion vector list to be used for coding
or decoding the current motion vector, as a candidate predicted
motion vector.

25 [0220] The first adjacent motion vector is a motion vector of an
adjacent block that is adjacent to a block to be processed included in
the current picture to be coded or decoded. Furthermore, the first
adjacent motion vector indicates a position in a first reference picture
included in the first reference picture list. The current motion vector

30 is a motion vector of the block to be processed. Furthermore, the
current motion vector indicates a position in a second reference
picture included in the second reference picture list.

[0221] The selecting unit 502 selects a predicted motion vector
to be used for coding or decoding the current motion vector, from a

35 candidate list including the first adjacent motion vector. The coding
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10 corresponding to the second reference picture list is preferentially added to the candidate list. Thus,
a more appropriate adjacent motion vector is added to the candidate list as a candidate for a predicted
motion vector. [0206]Furthermore, the addition unit 401 may determine 15 whether or not the second

reference pi¢tiié ROdeFRERSS M HITRRAIEFEHEE Pi¥RFEDY Waidentinth§ SIREERE! B $tdHRAdisplay

order of the segenshreferarse PiTHEeds identieal o thesdisplay asdesot the Hirdaaterennadicture.
Furthermore, the addition unE 301 ay %etermérilet\évge[;‘_l“lgwrnn%te t&% §econd reference picture is
identical to Z%Et?l Oﬁrﬁstjé}gréngesﬁc?uree yp(ﬁgter%lnlng \WhERReY 6F ot the display order of the second
reference pidtdP2id Jdenticafvex: that thgplay drdeirobihe firedieferemsd gieandifge@nperaetite first

reference picjuie jsifRaHfed v saeHirst tefarenpe RisHy L listREd s Just sefargnss fiatys

Furthermore, the 25 second reference picture is identified by the second reference picture list and the

second referéR8etiRBXNPERNERABA B A R Efence picture is identified by the second reference

_pictu.rg list ang mqwird refemmljgtﬂ\eﬁ{@m&]égeordmglugwh@t;buemtrmtah@ rQ@geﬂc&g@@ure 30
identified by the fir referenceﬂcture |(I:SC;[rI8.Ide$[IC%|I,;[8 the refergncgeoﬁ%ure identified bi,%tgg second

reference pic Gre fidfie éa[?pfggﬁrla?eﬁya&terrr”ﬁ Based gﬁ?ﬁgndls'pqay or e?s?fdaz =S ermore,

when deterniinisgdhan therdeediin entefdieadgergisant 1o venidemntitalne tHéntihelddierehesspicture

and 35 {hat (g, seeend Rigrence ﬁ*'ﬁté*feés%é@é HHENHERIR INFITSIHEIGERICE it ddiriciisndne

addition unit 401 may add O to the candidate list. In other words, the addition unit 401 may add a

motion vectdrHAGRHIY @G Ritt8ES 6 R HhdRRR K 818 ERNagiET8PisprabieedNRbtion

vector. 5 [02&pihentiicinals deeiease ip timmbmbes afracdidatesiisfuppiaseads TRdsu d&tate where
no candidate e%stsﬁncéhe car%didate list is avoided. [0211]Furthermore, the addition unit 401 may add
index values'an PHEEEE ¥6r a predicted motion vector to the candidate list so 10 that the index

values are in{6@e-folone coffespariengd ayiththeasssiidateeidotive eledintedamqiiontiagtar. The

decodiqg un%@%ﬂec\ggﬁt%w%ga%% ?Hle?? t%e\a; t%g@ﬂg,is E’t‘lgceésasﬁﬁ}be imlﬁg. value is

larger. Furthermore, the“selecting unit 402 may select a predicted motion vector corrésponding to the
decoded indEX VG M 8Hidntfife eEdRioaterRiforming the processes may be changed,

and a plurality of processes may be executed in parallel.
[0225] Furthermore, the present invention may be implemented
not only as an image coding apparatus and an image decoding
20 apparatus but also as a method using, as steps, the processes
performed by the processing units included in the image coding
apparatus and the image decoding apparatus. For example, such
steps are executed by a computer. Furthermore, the present
invention can be implemented for causing a computer to execute the
25 steps included in the method as a program. Furthermore, the
present invention can be implemented as a computer-readable
recording medium, such as a CD-ROM that records the program.
[0226] Accordingly, the image coding apparatus and the image
decoding apparatus are implemented as an image coding and
30 decoding apparatus by combining the constituent elements of the
image coding apparatus and the image decoding apparatus.
[0227] Furthermore, each of the constituent elements included
in the image coding apparatus and the image decoding apparatus may
be implemented as a Large Scale Integration (LSI). The constituent

35 elements may be made into one chip or a plurality of chips so as to
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[0212]Accordingly, the selected predicted motion vector is appropriately decoded. Thus, the coder and
the decoder select the same predicted motion vector. [0213]Furthermore, the addition unit 401 may
add the first 20 adjacent motion vector of the adjacent block to the candidate list, assuming that each

of a left adjatieFiisi6cR | af aBovR Bdjatdieioer st antuppermiyhtsadjdsehtecRpith &spect to the

current block tmbeielesaded isile esliserpt bingl B3hEMNHrdingly. seblHidibr-Sfadinsantgmotion
vectors is 25 addffgég the c?‘ndidate list as (éflﬁflidatesf r the predicted motion vector. Thus, the
C

number of th& '?)% @’preo‘?&e’&%’ﬁ&?@ SrESricr sp i%ﬂ%ﬁﬁb%‘?n%fzé lI‘:a'ﬁlml%;diment 5
supplementayigtaascriliel aaumagelcdingrandt3@ deSddimhgmapamatusancltidingiibe reharaéteristic
constitugnt gleypents pf the image coding apparatus 100 according to Embodiment 1 and the image
decoding apparatus 200 according to Embodiment 2. [0216]FIG. 13 illustrates a configuration of the
image codingtdfdecodindtpiRPNES HtRYEdlcy A6 HRVRJMERI SR imER@ a8t talikgthid decoding

apparatus 5@RéniHG. 43 inclusles @n lrddilion -4 JarkeRAL Ruseiesting mibaQ3raxsadling unit 503,
and a decodéag nit 504. [0217]The addition gnit 501 mainli/ correg)onds to the addition determining

unit 116 accordi gQS%r% Sui «?HFY%FI the! %aﬁ?o%q?det G U5 $8 %rcﬁﬂg%eE%bodiment
2. The selectiig) dirfr4@2 amamig lwierr&spiends to ythFiPeA prioldtion pootyoh omih & bdegcaordling to
Embodi : - ¥ ) : T : it
08 maly G Bl e e Bl Be i 10 The
decoding unfte&dby WATHD doRebpdries @66 DEGLIBIERgth decoding unit 204 and the inter prediction

control unit 2 according torEnbediment®, with advancement in semiconductor
technology, a brand-new technology may replace LSI. The
constituent elements included in the image coding apparatus and the
15 image decoding apparatus can be integrated into a circuit using such
a technology.
[0230] (Embodiment 6)
The processing described in each of Embodiments can be simply
implemented by recording, onto a recording medium, a program for
20 implementing the moving picture coding method (image coding
method) or the moving picture decoding method (image decoding
method) described in each of Embodiments., The recording medium
may be any recording medium as long as the program can be recorded
thereon, such as a magnetic disk, an optical disc, a magnetic optical
25 disc, an IC card, and a semiconductor memory.
[0231] Hereinafter, the applications to the moving picture
coding method (image ceding method) and the moving picture
decoding method (image decoding method) described in each of
Embodiments and systems using thereof will be described. The
30 system is characterized by including an image coding and decoding
apparatus including an image coding apparatus using an image coding
method and an image decoding apparatus using an image decoding
method. Other configuration in the system can be appropriately
changed according to each individual case.

35 [0232] FIG. 14 illustrates an overall configuration of a content
- - 47 -



[0218]Then, the image coding and decoding apparatus 500 codes the current picture per block, and
decodes the current picture 15 per block. Here, the image coding and decoding apparatus 500
performs prediction using one or both of the first and second reference picture lists. In other words, the

image codind® 50Y! HEe8dify $ifaratBs 586 pdRbrmM@predieaoh 18in Lo R hodi Bt Fifdyence
picture indicaiechMpydbe fingt setarencropigives ligtrand dra 2Lreliesence piskviedadieatsig igyethe second

reference picture list,,[0219]The addition unit adds the first adj t mat ector 1o a candidate
recicted MOl Ve HbL S Tl i B o AR L eob R SR S S
predicted mdiisfderioe! 2st20|PRé firse deljacedt mativalvedidhie ehstion vector of an adjacent

block that is agipeent to a bipek to HRUREessad irlidad, rtha cuyepipipiuredphe-caded o

decoded. Furthermore, the first adjacent motion vector indicates a position in a first reference picture
included in tAEHIEERSHRARASIANBTYE HFRE Biftdrr roBRIRREIHE ik ARtiBHAMS M the block
to be processed, Firtharmeorer dhexcLugnbmetion yeghoindicates 4 posiiengameasrichiaterence

picture inclu inth d re icture list, [: The selecting unit 502 selects.a predicted
motion vect(%%gcl)gbe% E%eé%g' r%orlr ﬁé%fr%ecgrg ;fcl(cb) fnéhhfe)@fﬁlr']rgﬁ? r%?){i\éhcr\%%gfgr\f fom & Ef:zal’n%idate list
including thetfrigRitfaeentigioronkveexdriFheasodivgg - 45 - tintit beG€odéstinssuamiidhotion vector
using the selggtegdgpredicted motion vector. The decoding unit 504 decodes the current motion vector

using the selected predicted motion vector. [0222]Accordingly, the image coding and decoding

apparatus 5 588 #fiplement5 BYR BR thelfifc G GURRtIRERgLE bl fRyataltls A1@WidiRthge
decoding appgistiem ER28JAIReLgh the igthge tieding mhpaaitmanshibe imagerdecodingrapparatus

a_lcgording to Etjhe re%e;?}taic&\éeﬂnti?g a\g&qceﬁcrgbed bgfsgﬁ]%n Erpbogin ents, t_he 0resent in engon is not
limited to theZe T0'Embédiments. THe preseanventlon incfuES Fodifi€ition @o%%(élt\? Byaperson
skilled in the aecasitgitenbodlmersts dtid bthetasmbatfimengs albitiagly covalinipg thil moridyituent
elements inclygeddpdemiedimeteiephone 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.
[0235] The camera ex113, such as a digital video camera, is
20 capable of capturing video. A camera ex116, such as a digital video
camera, is capable of capturing both still images and video.
Furthermore, the cellular phone ex114 may be the one that meets any
of the standards such as Global System for Mobile Communications
(GSM), Code Division Multiple Access (CDMA), Wideband-Code
26  Division Multiple Access (W-CDMA), Long Term Evolution (LTE), and
High Speed Packet Access (HSPA). Alternatively, the celiular phone
ex114 may be a Personal Handyphone System (PHS).
[0236] In the content providing system ex100, a streaming
server ex103 is connected to the camera ex113 and others via the
30 telephone network ex104 and the base station ex109, which enables
distribution of a live show and others. For such a distribution, a
content (for example; video of a music five show) captured by the user
using the camera ex113 is coded as described above in each of
Embodiments, and the coded content is transmitted to the streaming

35 serverex103. On the other hand, the streaming server ex103 carries
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[0224]For example, processes performed by a particular 15 processing unit may be performed by
another processing unit. Furthermore, the order of performing the processes may be changed, and a
plurality of processes may be executed in parallel. [0225]Furthermore, the present invention may be
implementedbndit sty amnad isheide. Catin g fifber atas @ive dn dmatende dadin gt @0tagpaniatug Hut also as

a method “Slﬂgoﬂsﬁjiﬁﬂs’ imigégc?&.sseﬂ%e@fg?ﬂ@ by, thg PEOSRISIEG IR MIclugqd in the dmage

coding apparatus and the ecoding apparatus. For example, such steps are executed by a

computer. FREHBr%ie dhetpReiBvanGa-dah 1 inpRitdate PR REUSIHY HeofiptitéPfo execute
the 25 steps dagivgled indhe imethoghasia pragiam. Rinthermasa e presentnvestiong caghbee

implemented as a computer-readable recprding medium, such as a CD:ROM that records the
orboran (RN I) EE T A1) Apariiat A Hv e Vebgutve CBORIAA are
implemented s atistniyeteadihgtandes®decoding appatatusdy thensindrertitatandthaériselements
of the image¢0ling,ARPaLALLs anf e INALRIARGOIEISLAARARIMEKIRRA Yihamaseegaph Of the

constituent elements mcﬁjded in the"image coding apparatus and the image decoding apparatus may
be implemerf¥¥edEParge Scale Integration (LSI). The constituent 35 elements may be made into

one ch:p OL g olzalify of cf;'rpﬁ é@@éﬂﬁre‘&ﬁdamw@yaﬂ@t@m@ @?tbﬁe:%ew@*@tgalsiwr?tﬁ-fﬁr
example, the constituent elements other t ory may.be jntegrated into a single ¢hip. The
name uléied ht&% [ &fgﬁrﬂﬁ?ﬂ rﬁg{}va%o%?ﬁglgcﬁn %%@%Mﬂ%l%%e‘ﬁ%l' oc?'ruﬁpaeL%?gc nding on
the degree op birtegeaionnj@ 28 orsos eedvdystis eaehietb éntegratend aexiot imaed totthe LSI, and
2 shecia) 'l SbMBRACLIRUPOSS piaeeS Bl A Ao (o an sen atieva e Inaratl. tis also

acceptable to use a d Programmable Gate Array (FPGA) that is programmable, and a
decoded by the clients or the streaming server ex103, or the decoding

processes may be shared between the clients and the streaming
15 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 exl11l. The coding processes may be performed by the
camera ex116, the computer ex111, or the streaming server ex103,
20 or shared among them.
[0238] Furthermore, the coding and decoding processes may be
performed by an LSI ex500 generally included in each of the computer
ex111 and the devices. The LSI ex500 may be configured of a single
chip or a plurality of chips. Software for coding and decoding images
25 may be integrated into some type of a recording medium (such as a
CD-ROM, a flexible disk, a hard disk) that is readable by the computer
ex111 and others, and the coding and decoding processes may be
performed using the software. Furthermore, when the cellular phone
ex114 is equipped with a camera, the moving picture data obtained by
30 the camera may be transmitted. The video data is data coded by the
LSI ex500 included in the celiular phone ex114.
[0239] Furthermore, the streaming server ex103 may be
composed of servers and computers, and may decentralize data and
process the decentralized data, record, or distribute data.

35 [0240] As described above, the clients can receive and
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10reconfigurable processor in which connections and settings of circuit cells within the LSI are
reconfigurable. [0229]In the future, with advancement in semiconductor technology, a brand-new
technology may replace LSI.The constituent elements included in the image coding apparatus and
the 15 image elecodincealiparcids daddia imegrated iferd ¢reuil disiggsuete mtechndlbgy 1{0230]

(Embodimeng &)  Fhejerocessingfeseubeddn eaghafEmbacimenss sam be sigplyamplemented

by recording, onto a recording medium, a program for 20 implementing the moving picture coding
method (maﬂ@ BSAME REPO 6r ﬂ?@ﬁ]&\ﬁﬁfg "SRIRE R SR RE ARG [fetoaing Bithod)
described inigaghecot Enteedimamsd g sq@m@twgammnxmaudletmmee@rwn@ rde@dismats long as

the prog§am £an bre]%r%(/:;)é erq: ta?!reo ?}:ﬁh as 51[ cr)%agl ] ﬁﬂ‘?eqﬁk <@ o% agh% rB%g%SH%pp_tical 25

disc, an’1C car fAicondyctor emory eréinafter, the app Icafions™to the moving
picture codnf@]rﬁ‘@dm(im@ge coding method) and the moving picture decoding method (image

decoding mqtbgql)lqescrlbeﬂgm%aﬁrbﬂf] Embedimgps-apd @yét%@ﬁﬂéﬂ@qjt,k@ﬁ@fﬁ@llls%@ﬁcnbed

The 30 system is_characterized by including an image coding and decoding apparatus including an

image codin§pPRraftls (855 27 Enhd REAMG HiBH Iy it rGRUGSE RRBEMRHSpAIREE Bising an
image decodind inetked HPthersgandiguration twvilne Syrtant €altbe dipry ensiotaly icraiyed gecording to

each indjvidu O%pelf ‘ggﬁ;’ﬂiﬁ%ﬁﬁ%ﬂzp }en (illustrabes AN, I(;1)vergdl con?glérrar;[%?n dof a.G ntep]tI 47 prowdlng

system18x1 g con Trisiton 'Services. e 5EE TS provi |ng co%munlcatlon
services is dingee mentelts iof alekpéth bizep add azise ¢ayinhera @ 0800 étusdratechiaré ¥xed wireless

stations are placedp RackAidfirgels: 3 [BRARbstoRtaRi AOUdng SYSiRNSH HOLEaoRpected to

devices, such as a computer ex111, a personal digital assistant (PDA) ex112, a camera ex113, a

cellular phorl& %&?M%d"éag'éﬁ’ﬁé%ﬁéﬂfﬁ% S PLBTPRARRSheRhEl B8 X AN REYRE provider
ex102, a telepiane beansk exl eduas el asjthe; deseaistalionsdiestheto onto video data.

15 The video data is data coded by the moving picture coding method
described in each of Embodiments (that is, data coded by the image
coding apparatus according to the present invention). Upon receipt
of the multiplexed data, the broadcast satellite ex202 transmits radio
waves for broadcasting. Then, a home-use antenna ex204 with a

20 satellite broadcast reception function receives the radio waves. Next,
a device such as a television (receiver) ex300 and a set top box (STB)
ex217 decodes the received multiplexed data and reproduces the
decoded data (that is, functions as the image decoding apparatus
according to the present invention).

25 [0242] Furthermore, a reader/recorder ex218 that (i) reads and
decodes the multiplexed data recorded on a recording media ex215,
such as a DVD and a BD, or (ii} codes video signals in the recording
medium ex215, and in some cases, writes data obtained by
multiplexing an audio signal on the coded data can include the moving

30 picture decoding apparatus or the moving picture coding apparatus as
shown in each of Embodiments. In this case, the reproduced video
signais are displayed on the monitor ex219, and can be reproduced by
another device or system using the recording medium ex215 on which
the multiplexed data is recorded. Furthermore, it is also possible to

35 implement the image decoding apparatus in the set top box ex217
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10ex110. [0234]However, the configuration of the content providing system ex100 is not limited to the
configuration shown in FIG. 14, and a combination in which any of the elements are connected is
acceptable.In addition, each of the devices may be directly 15 connected to the telephone network
ex104, rather@iiarevethd adeestaibles ex20b3td ex1a oowhieh LREWE B dWiFéIes3 BE&TYHS.

Furthermoregtherdeyigesanayi ke AHarcannestediia fashoathervamgshastslistaner pikglase
communication,and others. [0235]The camera ex113 u%? a?ga ctlgltal video can% , IS %8 capable of
capturing vidd5SR calAB ©x41 6t RGNS L Algifef ihéo arhdFa, He' EYFHRB % %{ fing B&th still

images and widednEupittmerde tertebutas phcme ex By rhayine heanhe tiaimibatssatytopthe

standar%s Slgz; gﬁﬁ@og;é@%ség@J%%%}??g munications (GSM), Code Division Multiple Access

(CDMA), Wi Ivision ple Access (W-CDMA), Long Term Evolution (LTE), and
High Speed B3k&tIAccessRHEPAG. Hiteshdtes ine deliamishpbneregeivanhyens Bbdiahal

Handyphone Systeph & ARy iRg36)ir thecoriRNhRr owden Sy SIeAHEXHD, s slyargringaermer ex103 is
connected to the camera ex113 adrzéj Oth\EereS via the 30 teéeghone (i]etwork ex]iﬁ4 aEd the hase station

ex109, whict! BRAFIEEIRRRAGCGSE iRESH & SRGD RS TEP PR Bldistri ELEYSRRRt (for
example; videp3l @ imesicdae; shomreaptexéd iy the usdrtasimg the meomedeexiild ispdeded as

describgd ab i f i o tis tr gted r ing 35
server (‘ffloé? égﬁ %%ﬁgt%;%r%%%ﬁ %@@géﬁﬁggi%%ﬁ%&g%a%rr@é éﬁgr-gl%%ttﬁ&gy dizfjr%;ution of
the received @dbgetal&¥ 40 the chdaLapda Bk Pequrists. thad dRGREVBEIRIS Hea d6APter ex111,

the PDA ex1dg, 381680 bt e SelIulareene $xdH4: anchilpiapae dnacbine exiVigthat are

capable of decoding the . )
multiplexed data or modulates data into muitiplexed data to be

supplied outside; and a muitiplexing/demultiplexing unit ex303 that
15 demultiplexes the modulated multiplexed data into video data and
audio data, or multiplexes video data and audio data coded by a signal
processing unit ex306 into data.
[0244] The television ex300 further includes: a signal
processing unit ex306 including an audio signal processing unit ex304
20 and a video signal processing unit ex305 (functioning as the image
coding apparatus or the image decoding apparatus according to the
present invention) that decode audio data and video data and code
audio data and video data, respectively; a speaker ex307 that
provides the decoded audio signal; and an cutput unit ex309 including
25 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 television ex300 includes a
control unit ex310 that controls overall each constituent element of
30 the television ex300, and & 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: @& bridge
ex313 that is connected to an external device, such as the
reader/recorder ex218; a slot unit ex314 for enabling attachment of

35 the recording medium ex216, such as an SD card; a driver ex315 to be
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5 above-mentioned coded data. Each of the devices that have received the distributed data decodes
and reproduces the coded data (that is, functions as an image decoding apparatus according to the
present invention). [0237]The captured data may be coded by the camera ex113 or 10 the streaming
server ex103:thaib Gratexhits thie dats roatheccadidingrooessesmaubs simed betwdiek therchmera

ex113 and the lEsAanG. STYE" EXHIS Simlarbe dne.CistEIbHIBH dala mawas decqsiepkby e clients or

the streaming server ex103, or the decoding processes may be shared between the clients and the

streaming 19 S6R/&HBZ1 MR Re AidrbO t1vé BRASHHHERN iRy alii idea i apieisy Aot only
the camera exdA3/aibalke/the seimeraanidoaaycbertranemitey talbersireaming saiyesgx103

through the cagmputer ex111. The coding.p ses,may be per d by the camera.ex116, the
computer ext DE o T hemh e e R g S S S e B R . e
coding and d&sotiirgy grotessss may hehgereraed By.an LS| ex500 generally included in each of the

computer ex{4328§ the deices. The LS| RXERBITIY b caplistied AEa 6Unels SR Ocg plysaliy of

chips. Software for Coding and decoding images 25 may be integrated into some type of a recording

medium (sucdhe£9 4 EDIREMORIRINBR TR ONERI SR iRy A r G BR B e EXABGé 111 and
others, and thereading i d-decodingdx ouessas darikle Petormed usingdbersptiware] fruthermore,

hen the cellular phone e |s equipped with a camera, the moving picture data obtained by 30 the
comorat ey U ARG BA b v b 1 A PBUERIB) (1L 51 Bt REE T B el
phone ex114X@230]|Fartbermithe the stneantimg!bigriex iog/OBmeay tip leoripmsasot serv&@nd
computers, nquig%;@galizaj@ta ﬂqgiﬂré)@ggé&he degentralized amarteec‘d)rd, Bg,distﬂpéjte data.

35 [0240]As described above, the clients can’'receive and -49-- reproduce the coded data in the
content providiRg 4k ELE000HHERE WBRIS, THE RleriS 85H RARIvE At BeceaB Rfdrkidfion

transmitted byxiBe gispichngiFRpradasathe Haededalain taal nain hryeentefitqreyising system
orsonabrodLE ) IR LT hE 1 D SR GRS Gt G SErBAE b AT (oY B SIS0B at east
one of the mpvingesistoe ooding epparatasgideydéhe demuitiplexed video data, using
the decoding method described in each of Embodiments in the
television ex300. The output unit ex309 provides the decoded video
signal and audio signal outside. When the output unit ex309
20 provides the video signal and the audio signal, the signals may be
temporarily stored in buffers ex318 and ex319, and others so that the
signals are reproduced in synchronization with each other,
Furthermore, the television ex300 may read a coded bitstream not
through a broadcast and others but from the recording media ex215
25 and ex216, such as a magnetic disk, an optical disc, and an SD card.
Next, a configuraticn in which the television ex300 codes an audio
signal and a video signal, and transmits the data outside or writes the
data on a recording medium will be described. In the television
ex300, upon a user operation from the remote controller ex220 and
30 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 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

35 resulting signal outside. When the multiplexing/demuitiplexing unit
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coding apparatus) and the moving picture decoding apparatus (image 10 decoding apparatus)
described in each of Embodiments may be implemented in a digital broadcasting system ex200
illustrated in FIG. 15. More specifically, a broadcast station ex201 communicates or transmits, via
radio waves &x 3 bioatiecHsp baxallitd e 202 anultigleabd datd bbtainddco g ignktipl ékiagsagdin ¢lata and

others onto yideo gatae o e MApeWiads faa faded-Rynthg EW(‘!'@Q@M‘JVS Fading spethgd

described in each of Embodlments (that is, data coded by the image coding apparatus according to

the present itR8htidHS. BIp&?R éc@ﬁﬁ 6?@1@%&%*%%’&1&ht'ffé"'b?@éﬂb’és‘f"é%ﬁefﬁ?é@x?@ﬁ %Fansmits

radio waves Foértyoad@aatmewem MBI ARBIDEX2A4 Wikl3 2 LOranjeliite brapgicast reception
function rece es th io waye s, Next, ade uch eIeV| |on I celv r ex3 Oand a set top
Mg auen.as A el G

box (STé) ex és?he rec!eel\a/és ﬁ’p txed dat repro u6es t deco e %‘é:’fg?that is,

functions as ﬂ)@%geﬂ@d&tﬁrﬁ@’@ﬁ]@aréﬁ@aﬁb@mb@ ﬂi@tﬂ@ﬁrese'mthnhfé&m@ih @5 {bmmthermore,
a reader/receyiplpx2d 8 gy (tbr’@@?@%geﬂﬁ’éiﬁstﬂ'@ MEQW%Q%%%CQH{?%?\%%Fﬁﬁwd'”Q

media ex215, such as a DVD and a BD, or (ii) codes video signals in the recording medium ex215,

and in some%‘@éésbﬁ/rﬁé@tfé?"gol%%ﬁﬁ’é’@ﬁy Bitipidhdatol/ s DG Gt g LBHEdSEE €an include
the moving 3frpictuie ARERUHIE PRGNS Ot IhEaRIVIN G IRIClene3WRl N ARDATAtS s shown in each of

Embodiment case reproduced video s als are displa on the monlt x219 and can
be repr&%lucfg %%}tﬁgﬁother de\f%(—.g%F "%%Egm Lﬁ?ﬁg the recaid) Hg ﬁéﬁ% XA6 ohn\ﬁ/
multiplexed datafis) woedrided f Gurbeevors ﬂasﬁh‘iémmsisfhﬂerm 85nmptmh@1rtehmma@erdﬁm)ding

apparatus indpg Seff &amfic éPa’cS Eﬂﬁhﬁ 03Tl fcaBla Leleyiog or the
antenna ex204 for sa%[hte and? E rrestrlla broa castlng 0 as toc% %fayt ewdbe( eo S|gnﬁlls on the

monitor ele@'aﬁ%aréte%@nr@%mi!Wﬁefﬁ%ﬁgb.&@@ dﬁéé{dﬁﬁbdépb'&?a@@tﬁ‘égﬁﬁ'eﬂﬁﬂéded not in
the set top Sh@mﬂgmathm@lemmmwoem]%n 1@ dustraas mgn@i@waﬂa (reeBivRIR €Xx300

that th i th dt d h dd di
each ol EmERHIMERE 115 VR 00 Ao BCORY ey S s6E AL DL e
multiplexed 16 elata obtsined wmummammg abidio Hata wata?idea eliath) ghroegio tie gntemaa ex204 or

the cable ex203, g1fin %aéugg $iayoadcast; a modulation/demodulation unit ex302 that
demodulates%the received muﬁ&éﬁexe data or modulates data into multiplexed data to be supplied

outside; and EPddifiblexing/GEFNESIBEaRE U &XBH5 & &6 29 BETBRMIELEsaKE Hodgads Aultiplexed
data into videprfiete andiaisliexdaiadaemetipiexss yides dateorathaudincdatacodewbymgignal

e SR A LR R R st AR rssse o
the multiplexed data, and the television ex300 and the
reader/recorder ex218 may share the decoding or coding.

[0248] As an example, FIG. 17 illustrates a configuration of an
information reproducing/recording unit ex400 when data is read or
25 written from or in an optical disc. 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 spot
on a recording surface of the recording medium ex215 that is an
30 optical disc 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
modulates the laser light according to recorded data. The

35 reproduction demodulating unit ex403 amplifies a reproduction signal
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20 and a video signal processing unit ex305 (functioning as the image coding apparatus or the image
decoding apparatus according to the present invention) that decode audio data and video data and
code audio data and video data, respectively; a speaker ex307 that provides the decoded audio signal,

and an outp R RiA{ &80 cI SR DS A is IR erit e3¢ that 8RBrRRSthE gBEodeaMiddd Bignal,

such as a displayrFtheimesecthestelgVvision 3 a@ teeiusiesrad] irtetase it ex8aingluging an
operation inputéﬂ ilflexf%l th trecgive%an i\gﬁ)ut of a usgegjrI operation. Furthermore, the television ex300
0

includesacoen)fro hitaeg( 1 ?ﬁgf) d’Hl? fs Fall'&XEY r% ﬁfénﬁagﬁéerﬁyof%%ptﬂtéat f&Gisfbn ex300,
and a powerggpply cheoinatitex3 1netaitdipplies pdveer te eaoti nftheneldinemtse KA than the

operatiop inpul el en e, itedase pnifex3lZ gy inglude;,a fldae, ol 3 dapiscoapected to

an external device, such as the reader/recorder ex218; a slot unit ex314 for enabling attachment of 35

the recording' S 1%, BRI i 2D renar dedhiter ERg1ERePE NS MEsHHEIEX &l &n external
recording meghidimt FeelCi Bsraraid flisie faed a ceed erp ex3IHe Lo depeanngcae douanielephare network.

e e el R LD B T L Al PRI TR P AP e

control unit ex406 moves the optical head ex401 to a predetermined

10 information track while controlling the rotation drive of the disk motor
ex405 so as to follow the laser spot. The system control unit ex407
controls overall the information reproducing/recording unit ex400.
The reading and writing processes can be implemented by the system
control unit ex407 using various information stored in the buffer

15 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
and reproduce information through the optical head ex401 while being
operated in a coordinated manner. The system control unit ex407

20 includes, for example, a microprocessor, and executes processing by
causing a computer to execute a program for read and write.

[0249] Although the optical head ex401 irradiates a laser spot in
the description, it may perform high-density recording using near field
light.

25 [0250] FIG. 18 schematically illustrates the recording medium

ex215 that is the optical disc. 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
30 shape of the guide grooves. The address information includes
information for determining positions of recording blocks ex231 that
are a unit for recording data. An apparatus that records and
reproduces data reproduces the information track ex230 and reads
the address information so as to determine the positions of the

35 recording blocks. Furthermore, the recording medium ex215
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5 The constituent elements of the television ex300 are connected to one another through a
synchronous bus. [0245]First, a configuration in which the television ex300 decodes data obtained
from outside through the antenna ex204 and others and reproduces the decoded data will be
described. Inithe uddtelevidmaex300 dpoy a user @p2Bijom from reene misteucoftiallecex2f8and

others, the m%?é%‘éﬁ%‘?%'%%i%%@@ﬁr%’f%?ér?@é“gllg%eé%@a? m%@?ﬁg’%ﬁ%ﬁ?&?ﬂ ulated by

the modulatio ation unit €x302, under control of the Control unit ex ng aTCPU.
Furthermore 2ff2afdidSigHaAit R ES8iNG LY TMil X502 Hoddddd thé! 8emdRilexed @di @dta, and

e s S e s St
metno escripbed in eacn o mpodaiments In e evision .ex . e output unit ex oviaes tnhe
forodediddD el S Sl A ST A e diAbd: GaE SR PR e dvido
signal and themmﬁqtﬁigfial,ahe Signaismﬁmeiwnppmﬂy mecémbdiﬁegs e WBsamddad19, and
others s hay{ne FgRels AERFENRAUGR I NSLRBRLERIPT (b £26B 61hER Furiemprsdoe

may ott

television ex3 read a coded bitstream rough™a broadcast and others but from the

recording meeRsl 82 B31950aridpdR216 0§lRth a8 daPagidiic dik, SRrSisicHPdRCORAIBRSDPYard. Next,

a configuratigi ity ieki Hig tBle\visien &5 ¢ RS amaUethe: SigRl AN WdRa 510AY na At Fansmits
the data outside ?%r\wrgtes the data on a recordg& ed%')um will be described. In the teleyision ex300,
3 ot

upon a Her &k A e A & 230 Wit RRFOHERIRER 1B rocessing unit
ex304 codes{d@rpaudio signaldndulé videmsignal plimessing nigitex898 coslesta aklep Bigbal, under
control of the_co ' ' odi esCf in.each imenis. The
multiplexinglgi’ﬁ?t%%g!%ﬁ%}%%ﬁrﬁ Bér%%%pgmgﬁggb§ (\%Jféeg— sfpgﬁgﬁélrl%l‘§ (éEu 10 g%pn%'l%nd
provides the B5eSUlN €8l 6L ea Mhemem s dipfaxihepd chtfiprRYIAG ihitngLila¥eB03

multiplexes tagyyidedraionaend MaAudis sigtilghe siralimay be [psmposarlSited npuifers

ex320 and ex321, and others so that the r%:{nals are reproduced in synchronization with each other.

Here, tH buffets 8%S18, EXSIBELTONE arfd Bx PR BIEILMARYs BANGsfad Wit RaRTone buffer
may be sharetintibiértetertiornex3Gkdndithgymopeodatet ivay, bes siohed as a batferdther thgn the

buffers ex314 {o ex3a% SR t%%ﬁeﬁﬁoﬁkﬁgﬁn‘% d”%@?&“l'%‘éﬁﬂf?t%ﬁ”%‘???%’% H@%%ay%éf;gggemeamethe

modulation/demodulation u he multiplexing/demultiplexing uni 03, for example. 10
[0246] Furthefaioe, B tievisibi BR300 HE8/ irftikee2a oRBGONAtioe fonfecanahitp an PavifRgut from a

microphone ofigrEABMY ARIBRE thwh@é;qaﬂgu‘@{%]@gqr obtaining audio and video data from a
broadcast oerre rding medium, and may code t btained data. Although the television ex300 can

€ 0
code, nffltipl provide 1§ mﬁgﬁ@ﬂﬁtaairf:ﬁ{e%%é OB R ha i &Bié BP geifdrming all
the processesdudieapdbla donty three s relddivieg, 2EZ aoiinigo dind srosidihgegutsidiedatddeo

recording medtu, Aol BT e o ar g e DL £ R e
the multiplex&@ tafX 2h8 thiteldifsicH @800 b thearedaer/rexskger egXBPMay shgieihédecoding
or coding. [024531fi% arR@MRIE thi& chf Husatasancepdgaratiendf anwill be the one for
25 example, including a GPS receiving unit in the configuration illustrated
in FIG. 16. The same will be true for the configuration of the
computer ex111, the cellular phone ex114, and others.
[0253] FIG. 19A illustrates the cellular phone ex114 that uses
the moving picture coding method and the moving picture decoding
30 method described in Embodiments. The cellular phone exii4d
includes: an antenna ex350 for transmitting and receiving radio
waves through the base station ex110; a camera unit ex365 capable
of capturing moving and still images; and a display unit ex358 such as
a liquid crystal display for displaying the data such as decoded video
35 captured by the camera unit ex365 or received by the antenna ex350.
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information reproducing/recording unit ex400 when data is read or 25 written from or in an optical
disc. 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 spot dme regdiding snfaceofakd tebofdifd fiedinf €235 thad isTAA B0 bistital disdtto write

information, ?’fﬁ‘&Q&?‘ﬁgsar%f@ccﬁddiEBPHQGHW%%QE‘Q@%C% @hthegaepiingmedins gx215 to
read the information. The modulat#on recordln%FumtﬁMOZ electrically drives a }%gggduc or laser
I

included in t7 BPtREIHERE BEEHT CAHRUbIRIRUAR RS RIS HoPHh G H Y H&t4. The 35
reproductionademadidatimd onié hod0Bhampldie s adegrad uctonaignahitoa x 3@tdinedsbyrétertrically

detectin thec%‘fé'lﬁgﬁ%" Ligogp theif ‘%BEWPQSS‘F&%W&E‘%@&B."@o%?éﬁ%?f&ré%ﬁ%%iﬂé?g optical

head ex401, a emodulates the re roductiorf signal by separating a signal component recorded on
the recording®mBaifureefRMEky Birgprdfiges th Rists85rySnBA&icN, PRB®iftep BR4DS8Mporarily

holds the informatigmsioPerscesdad ot dhedesqiding srediver Spiane e feraatiopreproduced
from the recc‘)iding_me ium ex215. A disk mot%piex405 rotates the reci%%ling medium ex215. A servo

control unit %368 Hokas ff‘f%naﬁti'a‘é‘? HE&E &4 etd%%éfe?ﬁﬁh@d‘ information track while
controlling thEd@Btipn driveNa the aliske reotop ex40% smasi tpuficdidwrthef alser cpioti| he kystem control

procesbs ot B IR By ey ola o L i3 SeIe Carotl B Sanen Cored i

the buffer 15[E8xa028 #itll déheating ian6 Giitiag HEW iRroPMELIER Y RNecessanp e by uis albdulation

recording ung £xA02n tb%f%rewaﬁiem%vwmm%rﬂh% 1YL Re SR 0RY QhlNiRX406 that
record and r%%)]duce information throuah the optical head ex401 while being operated in a

coordinated FiHhRRETRE st € BniSesA07 96REI L B H ¥xaripis, ARhSH3RESsor, and
executes progassingIR0catsiag posearosias phvexeatiie aupritgex B 4ar, read @pdratiien[08p2JAIthough

the optical head ex401 irradia laser.spot in.the description. it may.perf igh-density recording
using nlegr flg%q%rﬁpﬂbégﬁﬁﬁgg’l svéégr%a%gﬁ\l?/ﬁlgg%ra?esss the rlécci)Er) m%rﬁgd%mcg)@%athat is the
optical disc. Ovigéaeesrtitgsafebedtithel teeovditf Misaimy xLiB) goinérgloovdsexs sBirally
formed, and gn informatignytipck %738 fesaids tid advance, aeggess inforggtgpindicating an

absolute position on the disk according to change in a 30 shape of the guide grooves. The address
information ifEHHER! RXRRAEE SRR INIGinG HbsRibhe Of reBoriSyDISIRE Rk PEP ERSSARE a unit for
recording datan Arex@isattise hsiote coritseax@ia ¢ praduceascdate reproduces hesieformation track

ex230 and r address,infaormati to d ine th itions.of th rdi
blocks. r(131rthi(?)r‘liwfogrgjthe rewﬁﬁéi%%] ?%éﬁ;é%g%gy gif C-Er%naaﬁéye%srpa’? %Xtaa 'fgctoéaﬁnéégaézgoggz%g& an
inner circumféfEice Aearakti®?, dittan OWer cienBilerehca Hreardk284 3Pk surpidedrdiy) area

ex233 is an eaeEHsR INARLONWIRG HeWErTHalA. J NKniees CHaUIIeseRce 826482 ghd the outer
circumference area ex234 L . . .
cell phone ex114 that is digital and is equipped with the camera.
[0256] In the celiular phone ex114, the audio signal processing
25 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
spectrum processing on the digital audio signals, and the transmitting
30 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. Also, in the cellular phone exil4, the
transmitting and receiving unit ex351 amplifies the data received by
the antenna ex350 in voice conversation mode and performs

356 frequency conversion and the analog-to-digital conversion on the data.
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5 that are inside and outside of the data recording area ex233, respectively are for specific use except
for recording the user data. The information reproducing/recording unit ex400 reads and writes coded
audio data, coded video data, or coded data obtained by multiplexing the coded audio data and the
coded videodaea , frdmearni d 0w thendaermesbudiridoare s X233 iRe Ri@iNgsMEUUENSEX215.

[02511A'th0%@a@pt;%@éﬁ&rhavma@e@w?sw agha DY and 8D is desanbrd agan-gxample in

the description, the optical disc is not limited to such, and may be an optical disc having a multilayer
structure an@ tREEBRNT BEIy FEchrdetBH & Fart b LR 13U iRaEl8 ltheihare, e optical
disc may hawe: epsituctisrenferiantitidimensionat pedordinge@dguction, such as recording of

informatjon ysigg light of c ith_differe elengths in the rtj t ical disc and
recordin%g in?oarlr%%#gn havir?éougméerrﬁ iéérg&ﬁ%vgggu%_amnaﬁs&%%ggz urtéé[r]rﬁé%%t,ﬁ?har ex210
having an antep@a bx205¢dn itdedivéaal fbinahésaetieadkupudheg divere paia sl digce video

on a display gexicaRiteIkas & EaneRYIgALOBHSIRM EXRLL 51N KISpiexet Bubedligial

broadcasting system ex200. Here, a_configuration of the car navigation system ex211 will be the one
for 25 exarmPe! h@oaH§h EBS fEHng ankR tRE G AfbH IR EkER! iv BIE 81 Srhe same wil
be true for theneonfigtisatiom ofi the tempdtenexdilidtibe celhifar phane exldfpantsotberse 48253]FIG.

19A illustrates the cellular phone ex114 that yses the maving bicture Ing met nd the moving
picturelgecoaPrm% buﬁefﬁ%%cgggé?igeo$ in @m%@d?réie%tléao gq éb?u*l%’r gﬁgnteﬂgxfrgﬁ %’ﬁﬁ%(]a%fgan
antenna ex330 dor @e@iitg ng !ﬁhmﬁ5ii/ir[ger§fqmm\ﬁﬁg iﬂ?ﬂbﬂigbdh@ h@@@t@ﬂ@ﬁséﬁmﬁ;f@ camera
unit ex365 capablf. Al GAPGHING BIBMhantksil images: and g dispiayiuHexestisig aag liquid

crystal display for displa%/lng the data such as decoded video 35 captured by the camera unit ex365 or

received by ¥18 &R@ AL 8REE0 eX35 0 . ThiV E&IkIRANpRoME Bk EL ASERYSG n R GEE 2SI tHGdy unit
including a set ahepesating teaysi A¥3e6carbagitho MEpELHMIERSP TrsiohnaR & sgeanes far giltput of

Ctoring & caRREe AL 5, e St At s b DR AP e e viceo,
the still picturest eenthitgy e otimetsexdd &.slot unit ex364 that is an interface unit for a recording
medium thatgigieg data in (i@ SAME JANNeL AP g JBRNONY LN EX36 4Q2adihiext Andample of a
configuration of the cellular phone
communication mode is or are transmitted, the video signal
processing unit ex355 compresses and codes video signals supplied
20 from the camera unit ex365 using the moving picture coding method
shown in each of Embodiments (that is, functioning as the image
coding apparatus according to 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
25 images, and others, the audio signal processing unit ex354 codes
audio signals coltected by the audio input unit ex356, and transmits
the coded audio data to the multiplexing/demultiplexing unit ex353.
[0259] The multiplexing/demuitiplexing unit ex353 multiplexes
the coded video data supplied from the video signal processing unit
30 ex355 and the coded audio data supplied from the audio signal
processing unit ex354, using a predetermined method. Then, the
modulation/demodulation unit {(modulation/demodulation circuit unit)
ex352 performs spread spectrum processing on the digital audio
signals, and the transmitting and receiving unit ex351 performs
.35 digital-to-analog conversion and frequency conversion on the data, so
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ex114 will be described with reference to FIG. 196. In the cellular 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 keys ex366 is connected mutually, via a synchronous bus ex370, to a power supply
circuit unit ex361o dmapenaitiorhinpeslbttoptodd tmivéx36E;, @ nideonsigaaBBcessing unit ex355, a

camera interfgegs it ex363ya dguid caygial fligaiay Q-fC?l/‘fal'é%F’h‘!’é“Wﬁ%gﬁé linked to a

modulation/demodulation unit ex352, a mulfiplexing/demultiplexing unit ex353, an audio signal
processing Uffig BxB34 S8l ST &X8eda b HE MEMGTLUAR ER36E 20 DBSHRER ¥ BEI-end key
and a powergeyeara sirmertiON b e used foppaiation e pwer supphueircul Wilceds sepplies the
respective units with power frgm a battery pack so as to agtivate the cell phone 4 that is digital
and is eéuip%‘élﬁﬁk&%g{am%?a? [Ozggﬁ%&%{ellu\fé? phaclaﬁr?é:j exliﬁ,?ﬁ‘é‘gudioeéi I'proghgsing 25
unit ex354 comvHii e padiesiyials leslieged bymie audis ipit uniteix886im esice corfersation

mode into digitalaurlig signalscuntlerdhe coniiebotibe-maingeaioh uBihex3R0 ingengaGPY, ROM,
and RAM. Then, the modulation/demodulation unit ex352 performs spread spectrum processing on the

digital audio RiEHdI8 28N d B BHBRIERGIBE aHd FELSIARG LM e%852! paribints BRartoialog
conversion ak:fiasienoy ¢eaverrionen thieclatad 5 axyivdT el shmiesuiing:dam4vigithe antenna
ex350. Also, in the cellular phone £x114, the transmitting and,receiving unit ex3 plifies the data
received by ﬁbeeaﬁ% ?@1 e @@63 in ;ii@e (l:t ﬁ%’}ggtioﬁ‘ ﬁwoaengr?cf %@ﬁgé‘ulé%% fﬁégi%eﬁgy c%%@ersion and
the analog-taddigitaktonaérsivIceadiegdatait- 583 5Phdrctheandheatiotae siachaationi ngiteex352
performs iny, . [ t in signal,pracessi nit ex354
converts i ?Wfﬁ’déﬁ‘*%ﬁ*%%w R NG AR R

e

[0257]Furth&redifed IheH & ihiBa®2 EBrirth EARRAEITARIHS iSthatdmitfer) ¢Elariatg abthe e-mail
inputteld by Qh?&ﬁm_@@&e @penrtiog Isspsggxéﬁ@saag@@hg%ﬁzgf t?e m@irpb@%xm.smyd@wtf&%rﬁ?,e_main _
control unit ex via the operation input control unit ex362. Then, the modulation/demodulation unit
ex352 E)%rfoﬁr?sgil?gé’d Qﬁefﬂ)’m@'c&c%%ﬁé 0 ’ﬂ%ad‘@i‘t}loé'uma%gﬁﬁs,l%‘ﬁd\fhietpaﬁ itting and
receiving ungﬁummmsldi@ftdl-m-ahalw @eovﬁisidmamﬁfrﬁqmbe_(:WMmgeMa treedata, so
as lo transmitelhe [inking AR 63 hvanteryrrnb i heRene el LdRer! et pagzging thatis
approximately inverse to the processing for transmitting ah e-mal 15 is performed on the received
data, and th& P @HtpdaBe OpreTitRE B FLpIRG ufD ExE38. J0 248 AHEN iyt Stm3mages, or
video and aysligvndéasa genamdidcation mode is or are transmitted, the video signal processing unit

355 d id ' | ied 20 t it ex36 ing th [
Diture RorEHod shodi EdH e UUTHENL (6 KN el b codng
apparatus atesrdinggio shie presenthinvertibn)a anpiansmits tietcodey Videeedaa ty tes  of
multiplexinaiiRgdtipeiiae yn rRa Ureivesh Uit wead e samefaditexsn capiires video,

still 25 images, and others, the audio™signal processing unit ex354 co udio signals collected by

the audio inFUit &nf&SESYEN dnderanEndits thel BSHBE ab@iddata &9 1B InaReimE SeAMEpxing unit
ex353. [0259kEbeimyltipipxinaidemuliiplexirg ulites3a8andinlexes thereades! visrastatagsupplied
from thzeavid%on?\i/ggatlz r;%%S%iB aurréilcus and (iii) a receiving terminal including only a
decoding apparatus. Although the digital broadcasting system ex200
receives and transmits the multiplexed data obtained by multiplexing
audio data onto video data in the description, the multiplexed data
may be data obtained by multiplexing not audio data but character
30 data related to video onto video data, and may be not multipiexed
data but video data itself.
[0262] 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

a5 described in each of Embodiments can be obtained.
-58 -



30 ex355 and the coded audio data supplied from the audio signal processing unit ex354, using a
predetermined method. Then, the modulation/demodulation unit (modulation/demodulation circuit unit)
ex352 performs spread spectrum processing on the digital audio signals, and the transmitting and
receiving uniDeXs51 perfornsr8Batigital-e-ditadog coseatsion wwtfrstyuencyaonversied obothe data,

50 - 57 - asda ranamik e resiling Aai Kiataa AT 30 [DR0RIYReNdpselyb: data of a video

file which is linked to a Web page and others in data communication mode or when receiving an
e-mail with VAEBUHAAR RRIEE GBIt i oraRPR BELEGe RFESRuIPISRdON
datareceivefgiwp@emsskiahe themultiplexing/demultiplexing unit ex353 demultiplexes the

multiplexed data intg.a vide ta pitstream an io, data_bitstream, and supplies the video signal
process%l(ng unit ex3? Vé\;l h %ag%oo%j vi(zti)eo §§tﬂé%[r}i§ (%he gﬁ’diosg\f?néaﬁ[p cerégingrjP %)Jr:\%gesx%@ﬁ with 10
the coded abéiondzea, (hjotigh e sirembtious bigterg7 0 Heowden Signan procas$ihg:unit ex355

decodes the.yjdeossignalISing=AAeNiNg Ricwise despdingupeitad seerespendinadorievimeying picture

coding method shown in each of Embodiments (that is, functioning as the image decoding apparatus

according tPHE YR sERAINBNEBRE S ad tFenTHEVERD IR GRit EERAIND 5B PRFF&ENER, the video
and still images foetuied initie videtrdite tinkeae todthed\Veb qlagesviaRBGLZ DI oReDl 41mifex359.
Furthermore, th gl!{) signal processing unit ex354 decodes the audio signal, and the audio output
unit ex§%7 p?g\ﬂ%\zgthé audio, 20[0261]Furthermore, similarly to the television ex300, a terminal such
as the cellulb® phdde ex114miw; valre 13 & pégraf inyplemedatichadenthpkamtiriadiag et only (i) a

transmitting Rereaeiving ARG lacldineBeduad6ading pReAraius Ad R deroding:ARpREALUS, but

also (ii) a transmitting terminal including 25 only a coding apparatus and (iii) a receiving terminal
including onf} &tHEEHING &P Pt diss SEIRekRsh the SRGIEATPRoABCERENE ERTEMt e bBDdEER/es and
t[]ansm:ts Ithetm%&mmeﬁ ﬂ@éﬁ abtwkl?eﬂnbﬁtrgmtﬁiagilag T date ménai%ep dﬁtﬁﬁe tbﬂj@%scripti?n, .
the multiplex ta may.be data obtaipe multi ing.not gudio ut character 30 data relate
o videbontd SHeb LR LD EY BB T ML Bt DA e ot REBH o L, he
moving p_ictdtim&oaiin@ mbodiah@ d@combgin@pté’tmﬂs deoodihdmedistiedach of Embodiments can
be used in atyxfgfe devices apdsyelets destibestobibm A aiYBNIAGes i daskiaftkig each of

Embodiments can be obtained. - 58- 6&%63]Furthermore, the present invention is not limited to

Embodimenty! &R ERSF HHoaHR RS A RERFIS £8 Ho WBROIHEUDESpREHIFEH he scope
of the presemidveignidentification information indicating to which standard the

20 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 dataisa
digital stream in the MPEG2-Transport Stream format.

25 [0267] FIG. 20 ilHustrates a structure of the multiplexed data.
As illustrated in FIG. 20, the multiplexed data can be obtained by
multiplexing at least one of a video stream, an audio stream, a
presentation graphics stream (PG), and an interactive graphics
stream. The video stream represents primary video and secondary

30 video of a movie, the audio stream {IG) represents a primary audio
part and a secondary audio part to be mixed with the primary audio
part, and the presentation graphics stream represents subtitles of a
movie. Here, the primary video is normal video to be displayed on a
screen, and the secondary video is video to be displayed on a smaller

35 window in the main video. Furthermore, the interactive graphics
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[0264] (Embodiment 7) 5Video data can be generated by switching, as necessary, between (i) the
moving picture coding method or the moving picture 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 staggesd sudpas MPESE) MPEGA IAYGcIeand v O4d. je265]aere, whanra piradity of video

data that copforms p 96 st aarc generajed ap isdhapalespred dhe dogodig methocs

need to be selected to conform to the different standards. However, since to which standard each of
the plurality BT@NeNEded 4B A8tac@HE ¢e BoREMEh RSy caitot FravEHIifieICtHER 82 Holem that

an approprigig gg£g€ling reibas ¢anaaiche selectas NA66HRNrdaT 1 salve the rgolpentu reultiplexed

data obtained by multipl?ﬁ:c‘rgﬁ?C audio data and other? onto video data has g structurerfncl%d{n
identification-MTorHatbN S AWRRK B ISR eS8 iR 8 BRE 26RformS T gl:spé Ific
structure of thét mealtiolexedh tiata dhdtalirdpite Wdeb datd i@ raeiPtbe mbVidg piotukCedding

method and h i icture .codi r Sheywid Embodimgnts will,bghereinafter
described. T eémgllgﬁéxﬁp ggﬁ is!%l ig%?gﬁ@a?negén the MP%(%%%'I}BrZé]sport g"%?Peaa'rngf(\L;'Vrélrbiaﬁsh

25[0267]FIGR2thiioA¢as Bttt BeinB! Hitiileke® dda DNSinidraftidd PRz 28 GMe multiplexed
data can be phpaiggd by mutipieXdngeaineast Rnecef videorfiiea M cXe 8uthio sieane it iregentation

and sodbnddty S4Uled BF FHRME! el Sugai GBS S8er S S TR ERIG Sa e &
secondary audiadofut toi e ondfeal mitty the Prilnbbp dudix111F are allocated to the audio
streams, O0x1200 to Ox121F are allocated to the presentation graphics
streams, 0x1400 tp Ox141F are allocated to the interactive graphics
streams, Ox1B0O to Ox1B1F are allocated to the video streams to be
15 used for secondary video of the movie, and 0x1A00 to Ox1A1lF are
allocated to the audio streams to be used for the secondary video 0
be mixed with the primary audio.
10269] FIG. 21 schematically illustrates how data is multipiexed.
First, a video stream ex235 composed of video frames and an audio
20 stream ex238 composed of audio frames are transformed into a
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
25 PES packets ex242 and a stream of PES packets ex245, and further
into TS packets ex243 and TS packets ex246, respectively. These TS
packets are multiplexed into a stream to obtain multiplexed data
ex247.
[0270] FIG., 22 illustrates how a video stream is stored in a
30 stream of PES packets in more detail. The first bar in FIG. 22 shows
a video frame stream in a video stream. The second bar shows the
stream of PES packets. As indicated by arrows denoted as yy2, yy2,
yy3, and yy4 in FIG. 22, the video stream is divided into pictures as
I-pictures, B-pictures, and P-pictures each of which is a video
35 presentation unit, and the pictures are stored in a payload of each of
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part, and the presentation graphics stream represents subtitles of a movie. Here, the primary video is
normal video to be displayed on a screen, and the secondary video is video to be displayed on a
smaller 35 window in the main video. Furthermore, the interactive graphics - 59 - stream represents

an interactividéchielh rRbK gleherdtad by artaagiibtine S o MpoRe s oh @2stedeANThENddeo

stream is cogled imtesapVving piciute adingregthed oribydbe aaviopietiyeiseiinganpagatus
shown in each o Embodlmen%s, r in a. moving plctajre 5 coding methQd or bé a mow%%gJ ure coding
apparatus i Con Vmimﬁ[h% C nRYA §andd , BuCh S MPEG-2 VP E?-E‘Rv ) VC-1. The

audio streanmigicadathireadeaaaimeg Witheastahdamicsuck as Dolby-AC-3, Dolby Digital Plus, MLP,

A vrds it Ss ol Gl el S otcats i (AN Od

PID. For examy x1011'is allocated to the video siream to be used for video of a movie, Ox1100 to
Ox111F are¥lld¢aRE fotihe Bridib BiRxRAsd0%a200-REDLAIFAlS MdEkELE i6 thé BRedriition

%rafgilcFS Str%ﬁ@& Féﬁjéﬂ@ Esh@_géﬂlﬁcaiﬁmgcgtad gﬁytéedﬁfﬁtﬂféﬁth@'%%{ﬂéf@ ﬁﬁ;ﬁﬁ'ﬁﬁa%ﬂﬁo% to

X are allocated tq_the video, str s to be 15 used for,seco | of the moyvie, an
OXLAQ to SHERIES 70 PAIGcLHEd 16 TR M o ST e A et EobSnBaN SRASTS be mixed
with the prinsaoranglia §0269]FI&S. RESchatiattally itustiatebeldgwadada i omaltipiexathd=icE a video
stream,ex2 e i frames ugie, 2 c S udig frames
are trarléfor?g%ngﬁgg’s%gééggfpbvr%%acﬁ\énﬁsea}eg%? z;ﬁn aétsﬁfggm o} S%%%ﬁe?f e(.t;([} 9G,F§nd further
into TS packISkRPBTSaBVES patre exPROENEPedlivaeSitNEAY @il 6T IrdBAtaN6E graphics

stream ex24dqpnd dlaia @f arsinteragtivengiarhiss SieaMe@x24¢piie: Hapafamaeshinl e pistkeam of 25
PES packets ex242 and a str %m of PES @ac&ets ex245, and fL#rther info TS %a%fts ex243 and TS

packets ex248 fespectiiily. Thede*F& & re MOffTex B RS R LIPS m taffrmdifiplexed
data ex247. j02RFIGird2 illestraies (OTGA.vidEbestAgins b stored inra 36fstrestaraf B patckets in

more dgtail. The firs i i r r in.a,vide e nd bar
shows the sng%%oégég %iéﬁgtﬁg %W(E(%tge %Ja?r%]ﬁvs%di%fcgté%?sﬂgyéi @g@%@gnﬁ% in FIG.
22, the vide 6 @tES@N RS EkAdB CRirffodIIERIES Ad - Sieturas | Bplexres data rpRhFeeat i ide which is a

video 35 preggpigliehnit@nd e pigieres, a4 steref dRahhaniond #eashRe-fd%xd of the
rmultiplexed data are called source packet numbers (SPNs).

. [0272] Each of the TS packets included in the mulitiplexed data

20 includes not only streams of audio, video, subtitles and others, but

also a Program Association Table (PAT), a Program Map Table (PMT),

and a Program Clock Reference (PCR). The PAT shows what a PID in

a PMT used in the multiplexed data indicates, and a PID of the PAT

itself is registered as zerc. The PMT stores PIDs of the streams of

25 video, audia, subtities and others included in the multiplexed data,

and attribute information of the streams corresponding to the PIDs.

The PMT also has various descriptors relating to the multiplexed data.

The descriptors have information such as copy control information

showing whether copying of the multiplexed data is permitted or not.

30° 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 a time

axis of ATSs, and an System Time Clock (STC) that is a time axis of

PTSs and DTSs.

35  [0273] FIG. 24 illustrates the data structure of the PMT in detail.
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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. [0271]FIG. 23 illustrates a format of TS packets to be
finally writtenfor’ thE rERIERXdE dHEP TSRA SFitHET I pRCcREtS ea AME-byte fikdiMEndiBgstriket

nckin . i Tckeater VBT g, DR st 104
payload for storin a, The ackets are divided, and stored in the TS To payloads,
respectively. %ﬁ@‘[ﬁ%@ﬁ%ﬁ\ﬁ%'a 86? e?c?ﬁ%f\%e? %ﬁc@fgﬁy %%?’aﬁ%ﬁésr _‘@ﬂ%‘iﬁeader,
thus resultingafitielr92kbyte SUUTCd’smﬂkers. Thh\ﬁom’ct_aqbankemafe varittethen thepypultipleied data. The
TP_EXtrg_Hest AtRRNOIAan Rush XA AENALJINR SRR JISARRGIONS @
stobet ifter

transfer start time at 15 which each of the TS packets | pe transferred to a . The source
packets are &Yarjétyinchenifigferbd Haeeds iR iebotemtin g o 28hehstnambsrs

incrementing; frery dee head theaumuiliplexaddiata atediapirrkseurceRaskel; AEa RIS (SRINS)-

[0272]Each af the TS packets jncluded in the multiplexed data 20 includes .not pnly streams of audio,
Vido, subttt SR GG, B A ooeb GT T ASCHUAIEN F 208 (ST B PG WADTable (M),
and a Prograsn Glozk Refemmioe RER)0 T hitePATShovws edratpea &3 B ima: BYEC udfeal stithe rmultiplexed

data ingates apd 212 Pre o BAT gl s egisaied s 2 T T Sires i f g seams

{
of 25 video, audio, subtitles and others included in the multiplexed data, and attribute information of
the streams Edrr@BpdRRRTE thake PIDI. & PearaIsiehes PAABEDdesEaMal S FeRUAYBHE

multiplexed dafa. A 8escopiorpdave information Ryslese eogygpntrol information showing whether
copying of th ltiplexed data is permitted or not. 30 The PCR stores STC time information
correspondin@oﬁya ATS sﬂ@ g vghgn ! 8%%%‘&9?%5&%5?3%@{6% BE8cBdEFSRISH to
achieve synctedization heétvodbe s, Arival TanerGldki@ghibat vei shtimeudtiisiekA@Sdasad an
Systemlgim gg%gﬁ?&? ﬁk‘%lés a time axis of PTSs and DTSs. 35[0273]FIG. 24 illustrates the data

structure of the PMT in detail. -61 - A PMT header is disposed at the top of the PMT. The PMT header
describes thd fehd# of databAcidedfin the Pirtbinalsirds. Adaraliffor aeidaptors ikgatiify to the

multiplexed dataris gispesad afterthetPMTdraadem liopnatien suak asthe SamRYiRoRTQ! pynformation
is described fnthe de%gﬁlpTrsﬁﬁjﬂer the desgcig{?tors, a plur?lit of pieces of stream information relating
fr&

to the streams'lficludEd it iti518%8d dRAPITRE8Red! Bagh FERe dPstr@AR infStm&R¥h includes
stream descriptoresgamhcscabiwgtinfdrineationy iSimle asd stemm typd faradentdyindha chilegression

codec ofa stygaMm 443 #XIRANINBAA B 7B AHLR ﬁ,@??@?ﬂ?%ﬁ?&%ﬁé H{FBMA %@f&?r an

aspect ratio). The stream descriptors are equal in number to the nu streams Iin the multiplexed
data. [0274]\#REnARSRALNPIB&RH data is recorded on a recording  medium and others, it is

recorded togpgiTey @th multiplexedsiatadginformationsfilenda (Mhnek ettt raulteiexeskdgta
o O G A e 0 e R e 8 &S SN D G R,
The system rate indicates the maximum transfer rate at which a
25 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 in a
30 video frame at the end of the multiplexed data, and the PTS is set to
the reproduction end time.
[0277] As shown in FIG. 26, a piece of attribute information is
registered in the stream attribute information, for each PID of each
stream included in the multiplexed data. Each piece of attribute

35 information has different information depending on whether the
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The multiplexed data information files are in one to one correspondence with the multiplexed data, and
each of the files 20includes multiplexed data information, stream attribute information, and an entry
map. [0276]As illustrated in FIG. 25, the multiplexed data includes a system rate, a reproduction start
time, and a reprodaptiordénd tisteedine sistetn ratd éodicitesahe marimandtiansfaraate at &vhich a 25

system targe decodes o he dessred laleansiers e mullinlsxed daiain RO HipsaFhe intervals

of the ATSs included in the multiplexed data are set to not higher than a System rate. The reproduction

start time indfGRBSRIFERSGh ¥ R8BS FERATARRE HeHE JndRy Malkipexeardirg. MAGRBAAPSS one

frame is addgecio aiRd vinat 3Grvidee fame aidbmancbafdhe snudiiaiensd dsiap paskiing RRS is set to
the repraduction end time. [0277]As shown in EIG, 26, a piece qf attribyte informatjon is registered in
tho stredn atibEe GGG dof Rache PRU G ot p ekt LGB S et T5ta. Each
piece of attripieeas dffpisiationdrtadifieteist infduratbim dépentiap ot vdasther hechaRiece

corresponding SyEAM IS &-¥idier SHEIHLEN AHYPIEEIR. BN RIRNoraRBIeSEaaIngr an

interactive graﬁhlcs stream. Each piece of videqg stream attribute information carries information

including wht b Rpre S BS8ERNs SRABGdS U e d8ing B BrAEEE StrEfafh, At the
resolution, agpeek raticnav fremne rateadfrtbespincesnal pittd el datadhat: igincudeshin thétleo stream.
Each piece qf audiq stre attritéute in ormatiog\ucarri$ infoarrrpaatirc])gvivncilwl{di gtm?,atskind i‘f
compre]SOSion WBFEERUsE 107 2 r"r?pr% rs“miﬁéqhe R ?feam, how manyg anhels afeRndidded in the
audio streanfreqichricylaagudgecths dedis eeam atippbrise anddrowatigmtiaa Sabhslitgifisguency is.

The video Stge@@gawigt@ﬁ gy?émﬁ%?rﬁ%@;m aidiostaagy @tmb&fgqiar[%@rm@t@ﬁ A ssgder

initialization of a decoder betore the player plays back the information. [0278]In Embodiment 7, the

multiplexed dfarpENGsPlayer flays back the information.
[0278] In Embodiment 7, the multiplexed data to be used isof a

15 stream type included in the PMT. Furthermore, when the muitiplexed
data is recorded on a recording medium, the video stream attribute
information included in the multiplexed data information is used.
More specifically, the moving picture coding method or the moving
picture coding apparatus described in each of Embodiments includes a

20 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 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

25 method or the moving picture coding apparatus described in each of
Embodiments can be distinguished from video data that conforms to
another standard.

[0279] Furthermore, FIG. 27 illustrates steps of the moving
picture decoding method according to Embodiment 7. In Step

30 exS100, the stream type included in the PMT or the video stream
attribute information is obtained from the multiplexed data. Next, in
Step ex$101, 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

35 picture coding apparatus in each of Embodiments. When it is
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15 stream type included in the PMT. Furthermore, when the multiplexed data is recorded on a
recording medium, the video stream attribute information included in the multiplexed data information
is used. More specifically, the moving picture coding method or the moving picture coding apparatus
described in daéh whEmidodinfntshisclstiegsa204tpp oph Uhiefor Hieoatiigamique ifobmteion

indicaling videg SaiRARieaieddat diednaying eIk fRelgdngthar o derapyiag Pisjug coding
apparatus in each of Embodiments, to the stream type included in the PMT or the video stream

attribute infofMAYNHA Rt #hE CGRHEE-FaBRN B Qld ORI By 9 IRGVRRASIER S coding 25
method or thenneemhgasi@trb cotingrapparaiisdesedidlin wackivki mbogdiventsican/hgeo

distinguished ide at f to another st d.J02 urthermore, EIG. 27
iIIustrate§ ste%{'o%%ﬁﬂe r%ﬁﬁ%%ct@%d%% fr% m'ésthc(){ %%Qc%r ina[%o @n]{boﬁé\é{r%\d; Pn'lgye]?oeso
exS100, the Stcadipeimibesdiin tedvaf or the astistestisam BridierimtoBenatitre s sbeained from

the multiplexgg-daia, NeHeins?temexSAakdt istdaisrmined-wnriber aiopat soHredm bpRer the

video stream attribute information indicates that the multiplexed data is generated bﬁhe moving
'}ﬁg)?) [

picture codinGREHEDYI SR NGRS ELIRN D Fhg e snsUR e &h AP EAbSdithBRE - Wvhen it is -
63 - determinadpattie/slragninyPeegr hesuidey steastraltiipute irfasmakienngicaies thahthe
muliplesed g 5 generaied by the moying pEie sodina metho o the movind Pt efing
apparatUs in @ach of Embodiments, in Step exs 102 (e Strea fye orthe video 5 Stream attribute

information idrtiecothed By thentiby e picionecdddodmg sttt ilseach of Embodiments. Furthermore,

when the stregidgype or theaddsa-stream altiRgte IRIMAtL R dsaleS EriY BigRemia e
conventional standards, such'as MPEG-2, MPEG-4 AVC, and VC-1, in Step exS103, the stream type

or the video é’tFeér'ﬂel'oVé@tﬁBut%tﬁﬁ‘éFﬁwa%mgH%%o%@ﬁ@ﬁ%in%’ﬁ&lﬁ% JARERARY AR in

conformity wigfHéegheanwentienatistang akds d OgBiiiivesdelroalionnting erreIV dinithie valkeitgthe
stream type or.the vidgo stréaam attribute infoEmayci’n %nableéd termin%&i‘on et[ier or nat.the moving
0 8§ at’is P

o MGt G RRRRG A5 Bictlfs o A5thivh! BESalatie Pl HERABERHE3ch of

picture 1ecoc§)|ng me
Embodiments @anpsaifforn dizoolilig gEvehvgioniae ingat ot pulltiplexed dale exdt catfferbiisto a

different stangdaptophaPRIoprAeiecnding meihad ShanparKS SR8 AR SEIRFE B dL Hecomes
possible to decode information without any error. Furthermore, the moving picttire
apparatus can be selected. Thus, it becomes possible to decode
information without any error. Furthermore, the moving picture
20 coding method or apparatus, or the moving picture decoding method
or apparatus in Embodiment 7 can be used in the devices and systems
described above.
[0281] (Embodiment 8)
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. 28 illustrates
a configuration of the LSI ex500 that is made into one chip. The LSI
30 ex500 includes elements ex501, ex502, ex503, ex504, ex505, ex5086,
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 turned on.

35 [0282] For example, when coding is performed, the LSI ex500
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20 coding method or apparatus, or the moving picture decoding method or apparatus in Embodiment 7
can be used in the devices and systems described above. [0281] (Embodiment 8) Each of the moving
picture coding method, the moving picture 25 coding apparatus, the moving picture decoding method,
and the movipg piglicefenading apparatisamereh phbmbadimenisdsctypieatly achitea irdthe form of
an integrated circuit or a Large Sc eqgr (LSI), circyi ; the | . 28
illustrates a &Snﬁ’dﬁr 51 ‘6931@ Es%k‘?ei]g%)(? fﬁgai)c% lr”n%%iérin%%ﬁg) gﬁgé The % qS([)] %i)l(t%g%%lludes
elements ex&04.,usk3a2, 8x50BUexER308x505, BXE0B0 EXSTR EXSOE rarftk&td0 18 bedéséhbed

below, and (hg cleRIgafs &8 EaNNERIPCIQieARR glipe HuaHaly acbutIOLOIT esxBawer sunply circuit
unit ex505 is activate bg'sqpplyin_g each of the elements with owir Wh%ﬂ therﬁ)ower sup ly circuit

unit ex505 is RFEREEEShAYESIE Eof SRASR IVhePEs&ing RIDEHETHEY, HETSr ¢X500+ 64 -
receives an AY&igRal feom SoRiaaphope ¢xt 1Zoatarerd ekél8pandodthenitteabdhlant A TO

ex509 under control of,a control unit ex501 including U m rojler 03, a
stream contrﬁ%@F% 5&?%%d’3 dﬁ@%@ﬁgaﬁgndﬁ%nﬁo uanitseéi%r% hesg?%gg?@gj %\? s?gﬁr?al is
temporarily storegintamgeatedahinandiypea 1oshentEanESBRAND Britisr @t 9f #5E ¢ntrol unit

ex501, the s{ore j5 se edy PYIHeRs AGeQ dingdetheocompyieg Amewdiend speed
to be transmﬁlt9t|1[(§c‘f~i tg%tgsq%ﬁal%?ﬁ:%égﬂg%r%%g. Then,ﬁﬁa sﬁggl 5%0 essing unit ex507 codes an

audio 1DsigRéaRd/GNEIRTed MR FigRathe ERfig HRTHEY n %Yﬁ%ec%(ﬁf"%n&és‘éribed in
each of Embggimenigi fyirifesmatss dhersigralprose Eimgaitrexdtly. sometinesmmuiiénleiss the

coded audio data and the coded videp da nd a stre i t ti dat
outside. The %Hﬂ@ea " ﬁﬁﬁﬁé&@d”&gé%%ag ?rgr?snrﬁl Fé%[{gogtﬁé%gggj es?t{a(%lgo(glﬁ;x E O8 7%(# \Ifgrlﬁ?(e%lponatﬁe
recording metie@x@48. thiheroditd sathearalmiatiphx@d theraam JQsendlfl BERMIRSTAMS stored in

the buffer ex faaidhe datpssets pesunchropized pibhaael othenii7@%édhoyaketheamemory
ex511 is an éﬁigr%zﬁjt outs?det e 20 LSI ex500, it may beﬁgncluded in the LSI ex500. The buffer ex508

is not lifited tEAoETHGERE K0t Fi&y BRT@mpREET of Bt s. BUMIEHSSeOthd 181 M& be made
into one chipaea RlUEaliEy gf chips.dA2841Eustermapee nalthopixine, ddrdrdiabaitexd0 s inalides 25 the

CPU ex502, the memory controller ex503, the stream caon re gl riying, fr. control
unit ex512, t cSﬁﬂaﬂ%ﬁJﬁ“éf%kgrg t%l‘.ﬁﬁsgﬁﬁsgﬁmﬁfeﬁig%sacs g%%ar%%?g t(% signal
processing usif x50 miagdunthdr patde 8n€RU. Inclusion of another CPU in the signal processing
unit ex507 03%% ve the 3OHRIOSEFSIAGSRAES SHythermpte jasanateen examiiesiae GRY ex502

may serve as or be a part of the sighal processing unit ex507, and, for example, may i de an audio
signal p#Bcessing @R OR stfch ﬁY:gé%,i AfaLRREdN Rt tsth S%aldes tEE %rirbpr‘fzrf)lfo%égﬁﬁg' Tinit ex507
or the CPU ex22 inghieinp apartakthe aitfeal piogessingyunib ex 5o {eRB5The mafferased here
s LSI, but it rpa)ét?’lsé?r?‘xeo?gl,lec%elacté?sei500 may be made into one chip or a plurality
of chips.
[0284] Furthermore, although the control unit ex501 includes
95 the CPU ex502, the memory controller ex503, the stream controller
ex504, the driving frequency control unit ex512, the configuration of
the control unit ex501 is not limited to such. For example, the signal
processing unit ex507 may further inciude a CPU. Inclusion of
 another CPU in the signal processing unit ex507 can improve the
30 processing speed. Furthermore, as another example, the CPU ex502
may serve as or be a part of the signal processing unit ex507, and, for
example, may include an audio signal processing unit. In such a case,
the contre!l unit ex501 includes the signal processing unit ex507 or the
CPU ex502 including a part of the signal processing unit ex507.
35 [0285] The name used here is LSI, but it may also be called IC,
-5 -



system LSI, super LS|, or ultra LSI depending on the degree of integration. [0286]Moreover, ways to
achieve integration are not limited to the LSI, and a special circuit or a general purpose processor and
so 5 forth can also achieve the integration. Field Programmable Gate Array (FPGA) that can be
programmedsafteemanl@actuingelrS1ssd; aonecoitiigulable prosessbnthadalldtvs rdegnéiguction of the
connection of i[gaLtrl%thon of an LSI can be used for the same purpose. 10 [0287]In the future, with
advancement in 'semiconductor technology, a brand-new technology may replace LSI. The functional
blocks can b&GRB§rhted usiM@ EeeM Sl tatANBEI6gy2 TREEYESSHIRG BLRA BE JroschimiRMtén is

apg_lied to bAQﬁéh%Qp,ﬁ%n@@@dE@@PéifﬁlﬁmQ)rlﬁv\ﬁ@\h:jﬂﬁ'?@gﬁﬁ@ﬁdﬁﬁhéﬁlfégdﬂﬁfﬁ_rmoérlﬁlg picture
coding methqd or by the moving pjcture cqdin aratus described in each of Emppdiments,
compared to?\ﬁﬁgﬁ Vido 88 t%ngHPor tg'ipgp&{%h%nal%ﬂgﬁgapd',osgfm@ @GIE-I??H@IPEGA
AVC, and VGQGitralye (ddhddirtd ainoamt ipeopeddyratrease 2 ftkusirthe wWBlkcéxn500gnb&ds tor28 be set to

driving f ). P 50 M [ ity with
tre conventi e L eioch e Hlioutl iR (08 Gning Foa Lo R Ol e Hre e a

problem that €R& PeHEPEoUNSEISIBINERéERR s Of0 280 IhDrdERTd $Bive! BRpistleFh&hE 3W0fing
picture 25 degpdp@sanparatus, such as the television ex300 and the LSI ex500 is configured to
determine to which standard the video_data conforms, and switch between the dr_i\%ﬁég{aﬁ%encies

accordif to b Betérmined Startiard MBS 90 ifdPatEdY LBARENFRon' BxstRITH Ent 9. A
driving frequeacy swichingaubitand@Odesetsca B0 aligpofreyuepy te & BigheT Heving frdguericy when

e e SRS P e BN ol et g ey AT e oo
decoding that the present invention is applied to biotechnology.

[0288] {(Embodiment 9)

15 When video data is decoded in the moving picture coding
method or by the moving picture coding apparatus described in each
of Embodiments, compared to when video data that conforms to a
conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1, the
computing amount probably increases. Thus, the LSI ex500 needs to

20 be set to a driving frequency higher than that of the CPU ex502 {o be
used when video data in conformity with the conventional standard is
decoded. However, when the driving frequency is set higher, there is
a problem that the power consumption increases.
[0289] In order to solve the problem, the moving picture

25 decoding apparatus, such as the television ex300 and the LSI ex500 is
configured to determine to which standard the video data conforms,
and switch between the driving frequencies according to the
determined standard. FIG. 29 illustrates a configuration ex800 in
Embodiment 9. A driving fregquency switching unit ex803 sets a

30 driving frequency to a higher driving frequency when video data is
generated by the moving picture coding method or the moving picture
coding apparatus described in each of Embodiments. Then, the
driving frequency switching unit ex803 instructs a decoding
processing unit ex801 that executes the moving picture decoding

35 method described in each of Embodiments to decode the video data.
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processing unit ex801 that executes the moving picture decoding 35 method described in each of
Embodiments to decode the video data. - 66 - When the video data conforms to the conventional
standard, the driving frequency switching unit ex803 sets a driving frequency to a lower driving
frequency thai itteat offtkRe video ddit generdiedhy the rifogingopisteindicodihgstraatided dy thieemoving

picture coding ARRREARS & SSSEYbER L RARY B FMbegimenis T hen o driviag ffeAengy switching

unit ex803 instructs the decoding processing unit ex802 that conforms to the conventional standard to

decode the vI@¥6edat i YRG0 RBHESSY RNV RRE GivViRG NEEEENEN EvEa sy hRCeR808 Rcludes

the CPU ex5@Rand gheidtivirgdrtiueneyceanitiob ink d0rax8a dnfiteu 28 cHeragessh sf sheecoding

processing uni’tagégi 21 aitnexggu es tge vid ggdlecgg]itnsg me!ﬂ[]l%d de cgb ii\p“gac r%:f EumRodiments
and the d:’ecoglng pr & ssing TRt eX ZEt i fMEto the tomventional Standard c%rr%s%nds to the

signal proces%hﬂﬁminaxwti_ne?)d&@38iﬁﬁteL¢P5U mmm@mmasmmn gtgﬁdar@ﬂ‘iﬁ)ﬁ video
data conformg,, I peg,{fs-fiying {WQ%%?WeWREH@%ﬁﬁ(éégdjﬂ?%@saém wipgsieeaygagy based

on a signal from the CPU ex502. Furthermore, the signal processing unit ex507 decodes the video

data based oh®2&8Aal from Y EFpesEizabor ERgrieYiRe idERtHGHN RroiRAIRE d¥dltibed in
:Emboddimer?t &8 probabivdised: a@b fopidentifyingshel vﬁg@o&ata][@h&édﬁmiﬁ@lati@admfﬁrmﬁinn is not
imited to the on scri in,Embodiment 7 hut e, any information as.long as,the information
indicated%o m%&ézdﬂdgfg tﬁ%%/ideo%%efa Sgﬁ%r#s%%ﬁ Hﬂaq WhehwIdPs (Ea%@ o data
conforms to ddnabe eecauiinged thesest ickean éetrdih gignatfdr2b deteanibid that thechidexf data is
df teleyisi isk,-elg., inati b | signal.
e o @ e e <fa e detsing onyRedin At hena on AU LAB RIS Sona

Furthermore, t PU ex502 selects a rlvmézj quency based on, for example, a look-up table in
which the staFRIARS SRV RESS ahff and Ed R4S RAN dIfctariNEFiBRBbREREESS KHOWA T FIG. 31.

The 30|drivin@>f@@]1weirﬁp§|p@n Qg_ﬁﬁleé@tmswngf@s@@w&@fﬁmﬁggh%ﬁ%rs?é[gg @ﬁ]lélén 0
Internal memory., of a and_with reference to the Jook-up fable the ex . .
iadisiit Y Bl b R A Ay
processing ukit8srexBoFsobtdmsie ftitcptiomdpfoenationrfreriteanittpleked d&td. e 630 Next, in

Step ex5201 s BUROZ R pinae OIS AL b NE N delagBaenaiald bassgan the

identification information by the co e coding apparatus described in each of
Embodiment®34REn BB videStaRels (EMBatEasy i cofing B/methd@an@ iR eBtEng AbBaratus

g o0 o ST e o Erey o Ty o coa, o 8eee 1
riving frequency .to a higher driving frequency to riving frequency control unjt ex512. Then, the
driving f?gquzﬁgz'é%erﬂ%ﬁﬂﬁge%?%@gé%%ag vmﬁeﬂ& e%'&ﬁﬂcﬁ%%g@ra&mﬁ%%édﬁeﬂ%. 10 On
the othe.r handnvited the idémifi@aﬁommmmwniimdi&mb@ﬂiam&rd_ vided datarconfdpms ao yhe
conventional siegplargl e 23 MBER 2nMRFG AN 208 VGeLs RSiam 813383 dhe CAIL ex502

transmits a signal for setting the driving frequency to a lower driving frequency to the drivin%g:requency

control unit eX$48oTRBEE tRENE EMAng FreguRrR BRI AR XBIS el RAIRAVNIG BR (iR Y to the
lower driving feffeneisthan thahinihe gaserwhewdhpyédas daia igenaaind bystas spdiag method

e o BRI R S PR RA0 ALE B o3 IR are, A0g i e
the determination may be made based on such an external signal.
Furthermore, the CPU ex502 selects a driving frequency based on, for
example, a look-up table in which the standards of the video data are
associated with the driving frequencies as shown in FIG. 31. The

30 driving frequency can be selected by storing the look-up table in the
buffer ex508 and an internal memory of an LSI and with reference to
the look-up table by the CPU ex502,

[0291] FIG. 30 illustrates steps for executing a method in
Embodiment 9. First, in Step ex5200, the signal processing unit

35 ex507 obtains identification information from the multiplexed data.
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20 frequencies, the power conservation effect can be improved by changing the voltage to be applied
to the LSI ex500 or an apparatus 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
probably settzatyoltagedpvex b thahio 2% thekade wherertha weivinghiseheensy sotetiinigher.
(0203]Furtheypyare. yuhen e somaylina.ameunt fordesading e tarasr, i Hving Tregyancy may be
set higher, and'when the computing amount for decoding is smaller, the ariving frequency may be set
lower as the ®Réthitd for ety thadriling frelidkty SPRES 230 ShedRaaRP RIEHAd Ba©t liMited to the

ones describeghaeN e ERFLXampie WhaTethe gempying agoyshiorARePding videodaiaig
conformity with V}\g_}PEGA AVC is Iar?er than the com utigg amount for eagr%(tj%rég video data generated

by the mioving' piatGre 2Bditd TERSE drRRRE At g PretURSCO UG 3P GoLBER i each of 35
Embodimentis; e ednivingsPaiRietbyeisGiUbaiy G2t iraeserdesor@lesigbit fotheeseitiy tescribed

bove. [0294 thod ing.the driving f ' limjted 1a. thod f
Cotting the i Ehqy S amar e B B R e et
the video daf@igsly&nsratea b tHe wndligy pitture Eb@iRg ERedhedi siiGhe efovaiCpicEeetedding

apparatus deggriheddn gagh ot RmbRAMAN T A8 MIEAGR torkefRplied 4oithe &t expheythe
apparatus including the LSI ex500 is robat_)l i‘l?t higher. When the identification information indicates
I‘HI%

that thelfide&Batd e AHFH & e W SRitSRFQnCHECIBE R INMBERasAN@tand ve-1,
the voltage tote apdiied iddte LS rekh00or the dppacatos éndisneg the 45 #x$00g8 giokmably set

lower. As angigrexamplse hgn feddenfficajion, infymeafion indiealfs thah the-vifeq. daays
generated by the moving picture coding method and the mov%g picture ¢oding I5 apparatus
described in *@“@dlﬁme?fnﬁcﬁ_Wt@fﬂhéQﬁﬁm @T&W@We&m&nﬁl Bropuisty ekl tgbe
suspended. Wogitpapffisabion pimaianindicaicadha teyiieodaiasoniamaslofhe
conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1, the driving of the CPU ex502 is
probabl%sus%@r‘(dl@@ 55%%!9&?ﬁrﬁ@ntm1 unit ex512 sets the driving frequency to the

lower driving frequency than that in the case where the video data is

generated by the coding method and the coding apparatus described
in each of Embodiment.
[0292] Furthermore, along with the switching of the driving
20 frequencies, the power conservation effect can be improved by
changing the voltage to be applied to the LSI ex500 or an apparatus
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 probably set to a voltage lower than thatin
25 the case where the driving frequency is set higher.
[0293] Furthermore, when the computing amount for decoding
is larger, the driving frequency may be set higher, and when the
computing amount for decoding is smaller, the driving frequency may
be set lower as the method for setting the driving frequency. Thus,
30 the setting method is not limited to the ones described above. For
example, when the computing amount for decoding video data in
conformity with MPEG-4 AVC is larger than the computing amount for
decoding video data generated by the moving picture coding method
and the moving picture coding apparatus described in each of

35  Embodiments, the driving frequency is probably set in reverse order
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20 because the CPU ex502 has extra processing capacity. Even 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, in the case where the CPU ex502 may have a
time delay, the dininepbfithe 28 GPUex50R dsrprobably suspended at a given time. In such a case, the

suspending tj Qﬁgrobable_-a%ﬁggg%llgan that inthe. pase where \g@&%l@e identification,igformation

indicates that the video data conforms to the conventional standard, such as MPEG-2, MPEG-4 AVC,

and VC-1. 30 [899SIAC orGinGI L haBEREr dShstigativieEraet cEaf be fhbiRTedtsy sty between

the driving fregeigneiesyniaogerdarres- wWithathepstandard ionmeichitervdes daiaiegatarmasion
Furthermore, when the L'i%l %XEBC&)3 o\r/.the apgg{atug incé%dip%ttgg Iﬁ’& ex500 is driven u?iregra battery,
the batte‘r?y Iif'é]gé%alggsex afRdet! \With %ﬂs%oweraSé conservation e é/ctmsz%?{éﬂ%o%l% ht 10)

There are cased nigereat phdaditycot bitleo aldtaghzitctontormsito @ differrat stantesdribquiovided to the
devices and g\eégfﬁ”b?’ RSP & A SRS IanA0d I‘H@%bHS 'B*éo%%éﬂé’éd% orRNalle deeqeng the 5

plurality of vi data that conforms to the different standards, the sqnal processing unit ex507 of the

LSI ex500 nddts 3 Bahfdws tHe diférdhestanb£48 00w eREP RRR I G5E M E8T8Rcre WS the scale
of the circuit g thedlehlt FxE8€ nd MFeienseibring gasi arise Mdth the indidduabysecfihersignal

' it 507 that conf tothe 1 ti | t lye t
problen Do aE L SN o TR e URLR 0 SE G s Gy e 15 Rypmenting
th(=T moving pi¢tare aésodirie rhetlmzpd:iembﬂjbeld‘im & ¢ reaBEG bod ithenesparad dtie sléoatlindj pgocessing
unit that Confﬂﬁ@%%ti%‘?&%fEQEVSPrB'BB%'i?t%%‘iai@k?:%‘%?h a3 '\4'?}'591'@11 MREGH AVEnRg-1 are

partly shared. Ex 32Ashows an example of the configuration. For exdmple, the moving

picture decodfHRyHEiERE Ao JBfBEM fH Kt 6HERBSdiRRNtS 8nd 488 Habim dspitnrRrakeddiyg method
that conformgie Mg Ayiethaee derithgn eeirmarn. dRe 2ehdetails wing opesaing. M@i entropy

coding, inverse quantization, deblogking filtering, and, mation compensated prediction. The details of
orocesding (3BESHANES BISEDR e Tae o S RBBANE broSecchi Tl X063 THE oFlorms to
MPEG-A_l AV(é_xIﬁ(l:Z)ntm:s-:tsa dem(;aiedtt_mmbd_ldgmrecexslngmmme_@h @pkobatwr_wed trbreoth_er 25
processing U JIRGHESARO SR Rlaee fas RisseriiBveRtias iycharagiarieh byigrotion
compensation in particular, for example, the dedicated decoding processing unit ex901 is used for the

motion compEM8ERAY Ok RHeS the datddifly PioReYiRE Gnit is'brétanty ANsred fod Mfeéf the
entropy coding.dryerse guantizatiane 30: dsblecidngriilteiing and fuveaedddaniizaiian, ai@kof the
processing. The decoding pr sin it for implementing the. moving picture decoding method
fescribl n BRSR 4P E DS rtahte P ol SRaret Br Bhe BrSciednGAB e Sharel St Sdticated
decoding prodessinganmitfivayibe useddomabticsssinglicageas tottnat ot MPEGdRAVERBE is
[0298]Furthegpare, LIPS - 3R FhgWaiRRoHe  @AME'enéfhod and the moving

picture coding apparatus described in each of Embodiments, in the

case where the CPU ex502 may have a time delay, the driving of the

25 CPUex502 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, MPEG-4 AVC,
and VC-1.

30 [0295] Accordingly, the power conservation effect can be
improved by switching between the driving freguencies in accordance
with the standard to which the video data conforms. Furthermore,
when the LSI ex500 or the apparatus including the LSI ex500 is driven
using a battery, the battery life can be extended with the power

35 conservation effect.
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in that processing is partly shared.This example uses a configuration including a dedicated decoding
processing unit ex1001 that supports the processing unique to the present invention, a dedicated
decoding processing unit ex1002 that supports the 5 processing unique to another conventional
standard, anpog decogdme brenessing uoi ex1003 that supports processing to be shared between the

moving picture decogjng method _in the pgresent inyention and the conventignal movj icture
ecoting method. HORETR HoRateh ABEL Ao B B ARG OEA St SEABE 08 Tt o
necessarily @eidfé&ze@tcmmeqﬂedeésimg’ome @ré@éﬂﬂarﬁenﬁimsaaqmemssir@m%
conventionalstandard; EsREeHV SIS B3y IRsHBe PE‘RS&QP@P'?OO@_HWE‘%@&%%?ﬁ_% | ex500

processing. Furthermore, the configuration of Embodiment 10 can be implemented by

15[02999As ﬂ%?#é%&ﬁg}’iﬁ@%o%téfm@b%ﬁf Br LS 4RE rEHlBRRthe RREardposdiBle by
sharing the drgeting pseeessing unitfextepHrCEssinG 1eke sltarrrbbelve b TR OO cture

decoding me&hﬁd in the resgnt(iéwven ipn and the Fovin%gcture choding metho%lj’n conftlzrmity with
the conventional Standard’ 2 ﬂﬁ Tstri OA%%Hggbiﬁ y‘]? [85 fﬁ’?’(}as’m?adg €6 ?nsgerﬁrét 08 ahd the image
decoding methddh eccurliiig ob theprédeaximVention dreapphicabletioefopekamise, telBvisions, digital

video recordgs, 67 NaY(galo} Bxemm seliiar ehones digital cameras aand digitalvidegygameras.
25[Reference Signs List] [0301] 100, 300 Image coding apparatus 101 Subtracting unit 102

Orthogdhal FESEBRHNFoREIESIES3 Quantization unit
[0297] 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
Embaodiments and the decoding processing unit that conforms to the
15 conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1 are
partly shared. Ex900 in FIG. 32A shows an example of the
configuration. For example, the moving picture decoding method
described in each of Embodiments and the moving picture decoding
method that conforms to MPEG-4 AVC have, partly in common, the
20 details of processing, such as entropy coding, inverse quantization,
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
25 processing unique to the present invention. Since the present
invention is characterized by motion compensation in particular, for
example, the dedicated decoding processing unit ex901 is used for the
motion compensation. Otherwise, the decoding processing unit is
probably shared for one of the entropy coding, inverse quantization,
30 deblocking filtering, and inverse guantization, or all of the processing.
The 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 unique to that of MPEG-4 AVC.

35 [0298] Furthermore, ex1000 in FIG. 32B shows another example
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104 Variable length coding unit 105, 205 Inverse quantization unit 106, 206 Inverse orthogonal
transformation unit 107, 207 Addition unit 35 108, 208 Block memory 109, 209 Frame memory 110,
210 Intra prediction unit 111, 211 Inter prediction unit 112, 212 Switch unit 5113 Picture type
determiningiunittht4, Rddckdetmpyedistiop@oritrol shirkkh, 215 Referemcapiptare listawareaging unit

PR LTI RN e L e S A
Decoding uiifiab SUPIEESe dotind BRERSEEBding Afpefatt@ the present invention, a
dedicated decoding processing unit ex1002 that supports the
5 processing unique to another conventional standard, and a decoding
processing unit ex1003 that supports processing to be shared
between the moving picture decoding method in the present invention
and the conventional moving picture decoding method. Here, the
dedicated decoding processing units ex1001 and ex1002 are not

10 necessarily specialized for the processing 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 Embodiment 10 can be implemented by the LSI
ex500.

15  [0299] 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 decoding
method in the present invention and the moving picture decoding
method in conformity with the conventional standard.

20 [Industrial Applicability]

[0300] The image coding method and the image decoding
method according to the present invention are applicable to, for
example, televisions, digital video recorders, car navigation systems,
cellular phones, digital cameras, and digital video cameras.

25 [Reference Signs lList]

[0301]

100, 300 Image coding apparatus
101 Subtracting unit

102 Orthogonal transformation unit

30 103 Quantization unit
104 Variable length coding unit
105, 205 Inverse quantization unit
106, 206 Inverse orthogonal transformation unit
107, 207 Addition unit

35 108, 208 Block memory
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[CLAIMS] [Claim 1]An image coding method of coding a current picture per block with prediction using
one or both of a first reference picture list and a second reference picture list, said method comprising:
5 adding, to a candidate list, a first adjacent motion vector as a candidate for a predicted motion vector
to be used farx®AMQS EHaieRt meliaomector, the first adjacent motion vector being a motion vector of
a block adja t [ big L ed in,the current picture, and the current motion vector being
a motion ve&ifpdf %eggtfﬁ:tg'r%t gﬁéﬂéﬂ%% Ejs'lélgcting the predicted motion vector to be used for coding
the current mdtion 2/e&tdr FeonP tieé! cdn@iiiat®ifist including the first adjacent motion vector; and
coding the cyryent ynotianyeetpr#sing the selected predicted 15 motion vector, wherein in said
adding, the first agiacent motion yector is added tQ the candidate list for the current motion vector, the
first adjaf’cenllﬂw%tioﬁ%'&?oFYrﬁ)cﬁcqﬁﬁﬁr%%ﬂﬂ)ﬁ’ ING first reference picture included in the first
reference pidtdieg, li3t, 4richtee uadint ivotian B0redatoritndicating a position in a second reference
picture inclu in S r icture, li im 2]The.image coding method according to
Claim 1, Whézg,'r%écli%’ir1i gzjicﬁ gggiaegﬁé%;a%%ﬁgj?ggen an[[%?o‘ﬁ eléﬂ?rt is 25 further added, the second
adjacent motidovetldr BelAdfiom SRS VBUIdIE thBihdjacent block and indicating a position in a third

reference picipes, iaglodeshgbeisrennd selgspasa figure list. [Claim 3]The image coding method
according to Claim 2,"3%\§Vh(?rein in said adding: it is determined whether or not the second

referent® pictHfe KAHARIE $5 HE HR GBI Bicture: the second adjacent motion vector is
added to the3candidate, lisOWhedadt tsoceteniined that the second reference picture is identical to 35 the

third referen icture, it d jned.whether or not the second reference picture is identical to
the first refefge?r)lgé éli@:?dres;%%dés eggé?t{t@ﬁl?s Igldjacent motion vector is added to the candidate list when

it is determin&diXhatGke Set@eidnefergitce picture is identical to 5 the first reference picture. [Claim
4]The image&p@jngmew@g@g%qypgtto Claim 3,

15 500 Image coding and decoding apparatus
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wherein in said adding: it is determined whether or not the second reference picture is identical to
the first reference picture when it is determined that the second reference picture is not identical to the
third reference picture; and the first adjacent motion vector is added to the candidate list when it is
determined th@tkhBM&¢ond reference picture is not identical 15 to the third reference picture and that

the second rrgﬂfg%eﬁcwr |ms g&aar:]%% H;Ofrr%érﬁﬁ?aeare '8H a[CE'@FPeWF gdmage é)]dmg

method accor e of wherein In sal add It'is determine whether or
not the secokla@fereitbeniedietiomiasioal %’ﬂw@'fh%%f@?e@rcfé%tcf@@b@ﬂﬁe@hﬁ%@ WEEther or

not a displayees ofdhersgorste Felerengr-pigtara ddentified by Hhe geconshigiareyce picture listand a
second reference |nd%< IS |de tical 25 (ti? aq:r r;’&%/tord r of thedthlrd r ferer]r_ ﬁalcturﬁ identified by the
second r&ference plr?t Pérflgta d% fArd Efte fna r %c? AGE T SER YERhEIhEr & not the
second refereacd jmctted is ﬁm&xﬂalcrberﬂrerfcrstcrefemmn“ ﬂimthE usedeferntai avaetherenhot the

cisplay order gt e SSrA04 elREepPiglS URRURd Y e 20 PR LerpaER AU it and the

second reference Index is | éntlcal to a ay order o rst reference picture identi y the first
reference pic@firé @P&Hd@ﬂl@éﬁ@fe\?én@:éﬁfd’@m[@lgrﬁ% Wﬁ@ﬁ%é&&ﬁﬁr@ﬁféﬂ% RiEdertfng to one

of Claims 3 ta38%he cWhRIRN NEAEhadding @ rROHEN Yasiet iaYing & Araghilusle el prismdded as
the candidate for the predicted motion vector, when it is determined that the second reference picture

is not idéhtic I;%lfne third reference picture and that the second reference picture is not 5identical to
the first reference pistiecti®lgirhg] preditagd coditig me&mtbadmortuﬂngﬁ@@rﬁerotﬁdﬁirr@ thto 6,

wherein In s AAPInpoRINAIY I BT Kalesan a8 KupluplL Rl candi i opARe Rdicted

motion vector are a fistso t att ein ex values are in one-o-0
correspondefdagieiiheedHertxesteitidfredicted motion vector,

coding the current motion vector using the selected predicted
15 motion vector,
wherein in said adding, the first adjacent motion vector is
added to the candidate list for the current motion vector, the first
adjacent motion vector indicating a position in a first reference picture
included in the first reference picture list, and the current motion
20 vector indicating a position in a second reference picture included in
the second reference picture list.

[Claim 2] The image coding method according to Claim 1,
wherein in said adding, a second adjacent motion vector is
25 further added, the second adjacent motion vector being a motion
vector of the adjacent block and indicating a position in a third
reference picture included in the second reference picture list.

[Claim 3] The image coding method according to Claim 2,
30 wherein in said adding:
it is determined whether or not the second reference picture is
identical to the third reference picture;
the second adjacent motion vector is added to the candidate list
when it is determined that the second reference picture is identical to
356 the third reference picture;
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in said selecting, an index value is selected from the candidate list as the predicted motion vector, and
15in said coding, the selected index value is coded so that a code of the index value is longer as the
index value is larger. [Claim 8]The image coding method according to one of Claims 1 to 7, 20wherein
in said adding, the firgt addesnt metiow kettos vbthe aidjdoe i ddtockds- atielethtocthe dandidate list, the

adjacent blqalépgiigglo&e tq{éa W%E%g%gcgigbggovgﬁquacem block, and an upper right adjacent

block with respect to the current lai n image decoding method of decoding a current

picture per block witR$éa7ttiad 158§ b i BBty BF tofirdt et d BithfelRt AitP4%dEond

reference pigthies list; Said tBeANePINAISHIG sec@aldingféo arrandidateristsadissttadiacent motion
vector as a can 'daﬁie fOF agrgedictedtmotion vector to be used for decoding a 30 current motion vector,
the first5adje§@eeh iotibh e F%e% H'iotion vector of a block adjacent to a current block included in
the current picture, and the current motion vector being a motion vector of the current block;

selecting thz@rgﬁl}ptg? mo{ﬁ){évgﬁré)é @éﬁﬁ@d&gﬂ%@(y Qgéﬁjﬂp’% Guirens metion vector, from the

candidate list including the first - 75 = adjacent motion vector; and decoding the current motion
vector using the seMEREEMFeHiciR theteHR@ttor, wherein in said adding, the first adjacent motion

vector is 5 added tqtthe gandidatebst lohteurianhaotng waten dhedittadiacenttnetion vector
cutont ino AP OLEBI 1 RiERErE O ENOIENEE e AT CHPSI e F MR At Dt ot
reference pisaneristrdference picture is not identicatl to the third reference picture;
and
the first adjacent motion vector is added to the candidate list
when it is determined that the second reference picture is not identical
15 to the third reference picture and that the second reference picture is
identical to the first reference picture.

[Claim 5] The image coding method according to one of Claims 3
and 4,
20 wherein in said adding:
it is determined whether or not the second reference picture is
identical to the third reference picture by determining whether or not
a display order of the second reference picture identified by the
second reference picture list and a second reference index is identical
25 to a display order of the third reference picture identified by the
second reference picture list and a third reference index; and
it is determined whether or not the second reference picture is
identical to the first reference picture by determining whether or not
the display order of the second reference picture identified by the
30 second reference picture list and the second reference index is
identical to a display order of the first reference picture identified by
the first reference picture list and a first reference index.

[Claim 6] The image coding method according to one of Claims 3 to
35 5,
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[Claim 10] The image decoding method according to Claim 9, wherein in said adding, a second

adjacent motion vector is further added, the second adjacent motion vector being a motion vector of

the adjacent block and indicating a position in a third 15reference picture included in the second

reference picture liskfElaim 1] Jdiel ienddende cdmotinethascaocdndingtp £laiagtdfwiherefn in said

adding: o oI5 d6lPHRRAL WORHET ARl e ssoand relienca pictiedpA0lRligat g the third
ector Is added to t

reference picture; the second adjacent motion e candidate list when it is
determined fHREHE BeRBnthicrBRce §ietifk TS 18ERMCA toitHa tfirdsratefeié@IbiGateto the itis
determined yhetheeasRot tee srReONE rgfatensaigierasiscaridentcal thihe pistiplergncrpicture; and
the first adja((:ﬁenttm%gon vegctod;.is {E\dderd to the can?idate list when it is determined that the second
reference pil: GreHS etr?[ié Gd e s ?5?&850@15 &lte. 30 [Claim 121 The image decoding method
according to Claim 11, wherein in said adding: it is determined whether or not the second
reference picture is identic [ Ce. piGtur It 4 rmj ; nd
reference pii%ir% @ nc(;& ideﬁtﬁc%ﬁﬁgté?t wgfﬁegeﬁé%ﬁ%p(?c%&%?%@#; ¢ %ﬁweé*f?sﬁé éﬁ%ﬁgggmotion
vector is addad to the candidate list when it is determined that the second reference picture is not

identical to the thirdygferenge pictsseansldhat éhe seeonda algrenee pigkeie isaidasiicaltg the first
reference picture. 5 [Claim 13], The image decoding method accqrding to one of Claims 11 and 12,
wnoreii S8l GO KA BAFa b er Bl S UEHE s BLBA ToFSMEE ALoAYEast dentical o
the third reféience protida by destrnEsingtvatethise orindea displayesrdaref time seventbrefaeence
picture identifj t d reference pict [ ref ce j is, ] ical to a
display ordeg%ﬂﬁaﬁﬁé? fgeﬁgrger\@a‘f_ﬁp%ﬂ%re%_i%ﬁ[ﬁiégét%qt @égeg% re‘fiéetrrgﬁc@gi\ggﬁe ié%%gr’?d a third
reference index; antN1%AitdsSRdRERhHBAAThEIREXOY ABi¢hs set\@td eefdrermbet PRGN Rékical to the
first referenges piglsinenby Hleigiatiamgwreiher ac ik g display order of the second reference picture

identified by the second reference picture list and the second reference jndex is identical tg a display
rciar i st rol PSR TN e BT eI RSP P frefiuronce
index. of the index value is longer as the index value is larger.

[Claim 8] The image coding method according to one of Claims 1 to
7,

20 wherein in said adding, the first adjacent motion vector of the
adjacent block is added to the candidate list, the adjacent block being
one of a left adjacent block, an above-adjacent block, and an upper
right adjacent block with respect to the current biock.

25 [Claim 9] An image decoding method of decoding a current picture
per black with prediction using one or both of a first reference picture
list and a second reference picture list, said method comprising:

adding, to a candidate list, a first adjacent motion vector as a
candidate for a predicted motion vector to be used for decoding a

30 current motion vector, the first adjacent motion vector being a motion
vector of a block adjacent to a current biock included in the current
picture, and the current motion vector being a motion vector of the
current block;

selecting the predicted motion vector to be used for decoding

36 the current motion vector, from the candidate list inciuding the first
-75-



[Claim 14] The image decoding method according to one of Claims 11 to 13, wherein in said adding, a
motion vector having a magnitude of 25 0 is added as the candidate for the predicted motion vector,
when it is determined that the second reference picture is not identical to the third reference picture
and that the 88ianeTbfarentE pked@ s ifentical to the first reference picture. 30 [Claim 15] The

image decoding methad-aseqydingdo GClaiFeane ohSIaImSs Yicldr  uswhereindn saideadding, a
plurality of index values and a gluralitéy of candidates for the predicted motion vector are added to the
candidate lisP56HAERTRIR a5 Yre in one-to-one 35 correspondence with the candidates for the

predicted motion veetbig r-em -in said sgiﬂidjea_:pdiﬁge aﬁﬂade&dﬁsﬂue:ﬂﬁdemﬂe@, thechhdgxim]ue being
coded sg thal 041% 01 the NdgIBiISIopagrasdbedniPeElla B IHOGEANY, the fctald

selecting, the predicted motion vector corresponding to 5 the decoded index value is selected from the
candidate lisBJiaRM 1 6] THe Iy eetoding Hitthd P astdmigis ShisofERIPRG 1B E5U ifherein in

said adding, the:fiess adiacenemeion veetoepidaepieradiacrst blgslgixneded iecthe eaneidate list, the
adjacent block being‘o%e of a left adjac%]t block, an above-adjacent block, and ancé@@gr ri%ht adjacent
t

block with re¥F&EPlo MY CBHOR BIFRS %fiHTﬁ ARG E ﬁrrﬂlgspgfgwg?h%ﬁ o Burrent

picture 15pet iintoelenathdoredietien asipicbnesotibbth of a first reference picture list and a second
referen £ picture list, said apparatus comprising: an addition unit configured to add, to a candidate
list, a first adjacent motion vector as a candidate for a predicted motion vector to be used for coding a

current motidé-{@istort e fildtadpast HeseH Dty aesNBsing & aistion vécfeladfa Biock adjacent to a

current block includggl{a thencyrens RICtHIR] iakfl the sereREMPd PR entoraingha veQten viector of the
current block; a selecting unit conéi%\ﬂed tp select theﬁﬁ)r_edicted motign vector to be used for

coding the cliHEHRSRoRGTE8etd §oPe B Eamfdate NSt SBRLRRINERLFr RHUBAcENTRTEBA vector;
and a cogingamivgonfigurediteczote the ckrrentmistibicaeistar asipg#iti seleicted ptbdicted motion

vector,m reference picture included in the second reference picture list,

[Claim 11] The image decoding method according to Claim 10,
wherein in said adding:
it is determined whether or not the second reference picture is
20 identical to the third reference picture;
the second adjacent motion vector is added to the candidate list
when it is determined that the second reference picture is identical to
the third reference picture;
it is determined whether or not the second reference picture is
25 identical to the first reference picture; and
the first adjacent motion vector is added to the candidate list
when it is determined that the second reference picture is identical to
the first reference picture.

30 [Claim 12] The image decoding method accerding to Claim 11,
wherelin in said adding:
it is determined whether or not the second reference picture is
identical to the first reference picture when it is determined that the
second reference picture is not identical to the third reference picture;

35 and
-6 -



wherein said addition unit is configured to add the first adjacent motion vector to the candidate list for
the current motion vector, the 30 first adjacent motion vector indicating a position in a first reference
picture included in the first reference picture list, and the current motion vector indicating a position in a
second reference pithaeinstuddgidneahé secsdinhreferdncel pictdrelistt opidtare pad biadie Wwith prediction

using one or L0k 3dIFRLFEIHEAER RICHH eIl ANG A $PEPRALRILIGNER DIEEG IR SaigkaRparatus

comprising: an addition unit configured to add, to a candidate list, a first 5 adjacent motion vector as a
candidate fof% HREdIEE MRtRIE RS (T BEFUSBE fbT e B&iRE AN ERf RIGRARVRIGEY T thiSfirst
adjacent motigarvactar hieitigearimetice fecioicef piblagieadjacent to a current block included in the
current ;f)bicture, and the current motion vector being a motion vector of the current block; 10a selecting
unit contigured to select the predicted motion vector to be used for decoding the current motion vector,
from the canbidatenist Idcluding inearst dejaednt inotisbhagdtacendling dadesualing Ghitiovmfigured to
decode the cpirerf gn@fon vector using the selected predicted motion vector, 15wherein said addition
unit is configured to add the first adjacent motion vector to the candidate list for the current motion
vector, the first adjadhE FEORM R8r 356iER8Rg a position in a first reference picture included in the
first reference pictur list dane thei sedenhetition vediartindisatingom gosifiendn eespoongd-eeference

picture 20inclyded.in.the sec reference picture. list. [Claim An image cqding and decqding
apparailgs thy %%%géﬁatgu%e%?%i&%r'éggélf %%o%c?li §ﬁ§‘é’lé%cl%\é§ﬂ§%ﬂ?%mipl u‘ﬁ%‘%%a%io%ii,” (i%h
prediction usinglbsielay botis ef adit st hefe rarsansictigtelisngrl # 23 yeeoidrttietcdyictunre list, said

apparatus CQIapH$iA% eferémcadditen wniisenfipired e add. for P@éﬂg@% list. i@ flsghagiagent

motion vector as a candidate for a predicted motion vector to be used for codln_% or decoding a current
[

motion vectdiPtife fHSPIaacRAE Riottin VR idibEsh d &f RisHHreV el b Ea Is B iAtfEc et t5¥ 30 current
block to be pseeessedefut netedgiidruthe kutrenidigturere befeoded eriderodednd the current

motion vector beingl ggoéioge\{%(ﬁor %f%ﬁ CtLHrernt pI%cle; 2 seleqcting unit configtfed to select the
predictéa motion veltortS Beu S et b %g 6f cla éqﬁe SrPel %%t%ﬁa{)&?to[ﬁq SiFihe
35candidate ikt iMétading tHeefifbteidiadenemotian vacterbyrdetermining whether or not
the display order of the second reference picture identified by the
second reference picture list and the second reference index is
identical to a display order of the first reference picture identified by
20 the first reference picture list and a first reference index.

[Claim 14] The image decoding method according to one of Claims
11 to 13,
wherein in said adding, a motion vector having a magnitude of
25 0 is added as the candidate for the predicted motion vector, when it is
determined that the second reference picture is not identical to the
third reference picture and that the second reference picture is not
identical to the first reference picture.

30 [Claim 15] The image decoding method according-to Claim one of
Claims 9 to 14,

wherein in said adding, a plurality of index values and a

plurality of candidates for the predicted motion vector are added to

the candidate list so that the index values are in one-to-one

356 correspondence with the candidates for the predicted motion vector,
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a coding unit configured to code the current motion vector using the selected predicted motion vector;
and a decoding unit configured to decode the current motion vector using the selected predicted
motion vector, 5wherein said addition unit is configured to add the first adjacent motion vector to the
candidate list for thei gusteint chetiodivertaanthie fiest agidoent snateo dectortindicaiiayzdsition in a

first “‘t‘f.ere.r‘cﬁeqiéfg-'“ 8@%‘6“’5%’ if hed ‘Q?éé%feg;?'}?aeepiﬁa'&'% @{éd ]L@%CHgSPt oy Oét‘ ¥gLg( indicating
a position in a second reference picture ioincluded in the second reference picturelist.
value is larger, and
in said selecting, the predicted motion vector corresponding to

5 the decoded index value is selected from the candidate Iist.

{Claim 16] The image decoding method according to one of Claims 9
to 15,
wherein in said adding, the first adjacent motion vector of the
10 adjacent block is added to the candidate list, the adjacent block being
one of a left adjacent block, an above-adjacent block, and an upper
right adjacent block with respect to the current biock.

[Claim 17] An image coding apparatus that codes a current picture
16  per block with prediction using one or both of a first reference picture
list and a second reference picture list, said apparatus comprising:
an addition unit configured to add, to a candidate list, a first
adjacent motion vector as a candidate for a predicted motion vector to
be used for coding a current motion vector, the first adjacent motion
20  vector being a motion vector of a block adjacent to a current block
included in the current picture, and the current motion vector being a
motion vector of the current block;
a selecting unit configured to select the predicted motion vector
to be used for coding the current motion vector, from the candidate list
25 including the first adjacent motion vector; and
a coding unit configured to code the current motion vector
using the selected predicted motion vector,
wherein said addition unit is configured to add the first adjacent
motion vector to the candidate list for the current motion vector, the
30 first adjacent motion vector indicating a position in a first reference
picture included in the first reference picture list, and the current
motion vector indicating a position in a second reference picture
included in the second reference picture list.

35 [Claim 18] An image decoding apparatus that decodes a current
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picture per block with prediction using one or both of a first reference
picture list and a second reference picture list, said apparatus
comprising:

an addition unit configured to add, to a candidate list, a first
adjécent motion vector as a candidate for a predicted motion vector to
be used for decoding a current motion vector, the first adjacent
motion vector being a motion vector of a block adjacent to a current
block included in the current picture, and the current motion vector
being a motion vector of the current block;

a selecting unit configured to select the predicted motion vector
to be used for decoding the current motion vector, from the candidate
list including the first adjacent motion vector; and

a decoding unit configured to decode the current motion vector
using the selected predicted motion vector,

wherein said addition unit is configured to add the first adjacent
maotion vector to the candidate list for the current motion vector, the
first adjacent motion vector indicating a position in a first reference
picture included in the first reference picture list, and the current
motion vector indicating a position in a second reference picture
included in the second reference picture list.

[Claim 19] An image coding and decoding apparatus that codes a
current picture per block and decodes a current picture per block, with
prediction using one or both of a first reference picture list and a
second reference picture list, said apparatus comprising:

an addition unit configured to add, to a candidate list, a first
adjacent motion vector as a candidate for a predicted motion vector to
be used for coding or decoding a current motion vector, the first
adjacent motion vector being a motion vector of a block adjacent to a
current block to be processed and inciuded in the current picture to be
coded or decoded, and the current motion vector being a motion
vector of the current block;

a selecting unit configured to select the predicted motion vector
to be used for coding or decoding the current motion vector, from the
candidate list including the first adjacent motion vector;
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a coding unit configured to code the current motion vector
using the selected predicted motion vector; and

a decoding unit configured to decode the current motion vector
using the selected predicted motion vector,

wherein said addition unit is configured to add the first adjacent
motion vector to the candidate list for the current motion vector, the
first adjacent motion vector indicating a position in a first reference
picture included in the first reference picture list, and the current
motion vector indicating a position in a second reference picture
included in the second reference picture list.
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