[DESCRIPTION] [Title of nvention] IMAGE CODING METHOD, IMAGE DECODING METHOD,
IMAGE CODING APPARATUS, IMAGE DECODING APPARATUS, AND IMAGE 5 CODING AND
DECODING APPARATUS [Technical Field] [0001] The present invention relates to image coding
methods, E%g%fd%%%?iﬁ% ethods, image coding apparatuses, image decoding 10 apparatuses, and
image codimg pn@ fleereifg ppppratuses, and particularly to an image coding method and an image
decoding method each of which uses a buffer description for specifying agicture to be held in a buffer

and a referdnce fist @&@ﬁﬁ{%n M%B@Q@ng 5%@1 & BER oM ﬁ%rouﬁﬁ%ﬁﬁOOOZ]
St%te-of-tlme(ﬁqu?ommmgmm%n_es,WNGESEE@?M?MWA%Q%NOA[E’@temdw@%ure 1t) t
and the upc igh-Efficiency Vi ing), perform coding of image or video 20 conten
usin mte%ﬁﬁ?@%%ﬁ%cﬁ%&ﬁ%ig{%tﬁﬁ %@giﬂ%gecoded reference pictures. In other words, the
video codmg=g¢herngs Expldil the information redundancy across consecutive pictures in time. In

MPEG-4 A@ﬁ \ﬂﬁeo coding scheme, reference pictures in the decoded picture buffer (DPB) are
managed Q sing 25 a predefined sliding-window scheme for removing earlier pictures in coding

order from the DPB; @rpepatieitly usingra nnberafduiifer mengeemenispnalstndae copesditstream
to manage and remove un%ﬁed refer,en%%lgicture%éCitation Lisé] 30[Non Patent Literature] [0003] [Non
e 4

Patent Litdt A TASOAEE 24506- 10 H10Hah o HEHAG [SIRGREH? Bf
Invariion]s3hhEeehnicald roblet] image coding and decoding apparatuses, and

particularly to an image coding method and an image decoding method
each of which uses a buffer description for specifying a picture to be
held in a buffer and a reference list description for specifying a picture
to be referred to.
15 [Background Art]
[0002]
State-of-the-art video coding schemes, such as MPEG-4 AVC /
H.264 (see Non Patent Literature 1) and the upcoming HEVC
(High-Efficiency Video Coding), perform coding of image or video
20 content using inter-picture prediction from previously coded or
decoded reference pictures. In other words, the video coding
schemes exploit the information redundancy across consecutive
pictures in time, In MPEG-4 AVC video coding scheme, reference
pictures in the decoded picture buffer (DPB) are managed either using
25 a predefined sliding-window scheme for removing earlier pictures in
coding order from the DPB, or explicitly using a number of buffer
management signals in the coded bitstream to manage and remove
unused reference pictures.
[Citation List]
30 [Non Patent Literature]
[0003]
[Non Patent Literature 1] ISO/IEC 14496-10 “MPEG-4 Partl0
Advanced Video Coding”
[Summary of Invention]
35 [Technical Problem]



[0004] In the image coding method and the image decoding method which adopt such video
coding schemes, there is a demand for a further improvement in coding efficiency. 5[0005] Thus,
the present invention provides an image coding method or an image decoding method in which the
coding effi@&#ylcan improve. [Solution to Problem] 10[0006] An image coding method according

to an aspect of thepigentieRNien 4t IMage SaNAMaIROfin deneeating gageg fisyream by
coding an image using (i) a buffer description for-specifying a picturé to be held in"a buffer and (ii) a

referenceVi§ti @8s@fEBR for €5 sptfPingos PrdueCtoait esfertB® 6 the AndlRNeadiAg MétRod
comprising; Wﬂ@g;ﬁ&g@éﬁg@ﬂgqﬁa&@@ﬁ{% é@ﬁ&@fg&gescription defining information for defining

a plurality of buffer descriptions; writing, into the sequence parameter set, reference list description
defining itfdFRatbn for defining a plurality of reference list 20 descriptions corresponding to the buffer

descriptions; selegtifigs faRagh PERSPSTINGHIShRbISA RIGYe AT #ige eB% Al dheRiRid

descriptions, and yvriting';, into a first header of the processing unit, buffér description selecting
informatidi fo? BpETH#R tHE Seidt8d Bl dséniptoniGhe thée HeadE Beigiri@inded e coded
25 bitstrepmapd goding the processing unit using the selected buffer description and one of the
reference list descriptions which corresponds to the selected buffer description. [0007] These general
and specifie @4pE&E Hayhe MpMehented using a 30 system, a method, an integrated circuit, a
computerigypgram. or-a computer-readable recording medium such as a CD-ROM, or any combination
of systems, methods, integrated circuits, computer programs, or computer-readable recording media.

[Advantageous EfE R fifvitigH) 35TodE)d accardipadén@invesierpreNides anhfifetcoding
method ofARdmag deCoAINEAGEIRY My MG IPRdBR CAHS BWRIERSYIFRN ATl [BrigkRessfiption of
DrawmgsL[OOOg]dSiLFlGé%] I‘Z;IYC‘; ghg\é\g% an eixargplbeuofiC grplctu;ec ;r'?fqtrienr?ri]’g r§truc1é1rt_-:'. )
y coding ag g (i) de ption for specifying a
picture to be held in a buffer and (ii) a reference list description for
15 specifying a picture to be referred to, the image coding method
comprising: writing, into a sequence parameter set, buffer description
defining information for defining a plurality of buffer descriptions;
writing, into the sequence parameter set, reference list description
defining information for defining a plurality of reference list
20 descriptions corresponding to the buffer descriptions; selecting, for
each processing unit that is a picture or a slice, one of the buffer
descriptions, and writing, into a first header of the processing unit,
buffer description selecting information for specifying the selected
buffer description, the first header being included in the coded
25 Dbitstream; and coding the processing unit using the selected buffer
description and one of the reference list descriptions which
corresponds to the selected buffer description.
[0007]
These general and specific aspects may be implemented using a
30 system, a method, an integrated circuit, a computer program, ora
computer-readable recording medium such as a CD-ROM, or any
combination of systems, methods, integrated circuits, computer
programs, or computer-readable recording media.
[Advantageous Effects of Invention]
35 [0008]
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[FIG. 2] FIG. 2 shows a structure of a coded bitstream. [FIG. 3] FIG. 3 is a block diagram of an image
coding apparatus according to the first embodiment of the present invention. [FIG. 4] FIG. 4 is a

flowchart of an image coding method according to 10 the first embodiment of the present invention.
[FIG. 5] FIG. 5 is B fbWERSE BF d WiRING @ Foddsa\Wiefefihde sl siptiod dBfting thferndtion

according{p,the fralmhogimentied NePIessRhineatQNd [RIG SFHHE NG i5 adlQwrharfdhe first

example of a coding proceSs 15 according to the first embodiment of the present invention. [FIG. 7]
FIG. 7 is[Pofkchessrindisst sifales@mibld s the coding process according to the first embodiment of
the prese[r@}myg tion. [FIG. 8A] FIG. 8A shows a structure of a coded bitstream.according to the first
embodiment of the present invention. 20 [FIG. 8B] FIG. 8B shows a structure of a coded bitstream

according T @ vadaiba of 156 FYERTHEARENR § BE PrRteHe iV ERfIBREMIE 913N B YRBws a

syntax strgqigre pf &sequenor AR Reler set deeorting to HedinstamRogiment of the present
invention.él;{lg(_é. tlzogf FIG. 10 is a block diagram of an image decoding apparatus 25 according to the
n

first embbi thtGredeit iRvdHeGK [RiegiafrieM1ans Hiewen&R 6i2a ifRge fRbssling

method arcortinng the ik ePoPdReNH @frifereserhiavenlgantF| Gy A, 12 is a flowchart of a
process of obtalnln%the reference list description defining information according to the first 30

embodinldrt®f the brésefit it AU CliaEt 513G MasE LAMBRar SRR diREERARMPIE 30a decoding

Praqess apeordiag e disshesmodimant i tee prasent ivemion. [FIG. 14] FIG. 14 is a flowchart of
the second example of the decodin% process according to the first embodiment of the present

35inventidnt GFI8] BEIG 1§18 £ R&fttoCAnami bl BliRy AR d tlcdtiie frgdisécond
embodimess ef the; BresRIY KivaNtiafo r T Hei d Al 4d€o A8i 15 flpwsRart el awiiting Ripepssysf reference

list description updating information according to the second 5 embodiment of the present invention.
the present invention.
[FIG. 6] FIG. 6 is a flowchart of the first example of a coding process

15 according to the first embodiment of the present invention.

[FIG. 7] FIG. 7 is a flowchart of the second example of the coding
process according to the first embodiment of the present invention.
[FIG. BA] FIG. 8A shows a structure of a coded bitstream according to
the first embodiment of the present invention.

20 [FIG. 8B] FIG. 8B shows a structure of a coded bitstream according
to a variation of the first embodiment of the present invention.
[FIG. 9] FIG. 9 shows a syntax structure of a sequence parameter set
according to the first embodiment of the present invention.

[FIG. 10] FIG. 10 is a block diagram of an image decoding apparatus

25 according to the first embodiment of the present invention.

[FIG. 11] FIG. 11 is a flowchart of an image decoding method
according to the first embodiment of the present invention.

‘[FIG. 12] FIG. 12 is a flowchart of a process of obtaining the
reference list description defining information according to the first

30 embodiment of the present invention.

[FIG. 13] FIG. 13 is a flowchart of the first example of a decoding
process according to the first embodiment of the present invention.
[FIG. 14] FIG. 14 is a flowchart of the second example of the
decoding process according to the first embodiment of the present
35 invention.
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[FIG. 17A] FIG. 17A shows a structure of a coded bitstream according to the second embodiment of
the present invention. [FIG. 176] FIG. 17B shows a structure of a coded bitstream according to a
variation of the second embodiment of the present invention. 10 [FIG. 18] FIG. 18 shows a syntax
structure pF ECsedjGante(paidmister Sstwickartinglta thérsegpad emiburimenthefdhaqgsresdnt ihvention.

[FIG. 19] 419 i lowc ' etqpé:i d ing, to the second embodiment of

the preseﬁé%b/]g?l%g.é[@%E%?ﬁ@?‘i%ﬁggﬁowc gﬁ%%%ﬁp?ro@eﬁs%qﬁjffgg‘téining the 15reference list

descriptidtifdalifrd ihfdrmatfohsaactieimgha theddezondi eHilgoBirAEiSsF thie prEsBANiIGRehEbN. [FIG.

21] FIG. @e? F%)(%;Hart ¢ %' e cpoking msthad acc&tgi@d &?e tlggd e din@&i@e present
r

invention. . 22A] FIG. 22A shows a structure of a coded bitstream according 20 to the third
embbdim@nt BPREPpESTeffitven i€ JE IS, PPBHIE 2B shows a structure of a coded bitstream

accordi”ﬁﬁ% & Yﬁrﬁaﬂzrfc?@.hﬁ rd embedinaent, ot ensesertiReNiRRs {FdGE e 3 FGr dihghows a

syntax structure of a Sequence parameter set according to the third embodiment of the present

inventiqniQ@fF&Cﬁ@ﬂq) F@?ﬂb@é imo® e @ iﬂfﬁf@d@cb&ﬁd@ﬁi@mod according to the third
embodimept O the B[ﬁ??@.'ﬂvﬁﬁtmo[&% SpHTEEu e ISrlewsBY Nt & magecoding fRgthod

according to the fourth embodiment of the present invention. FIG. 26] FIG. 26 shows a structure of
a coded BifstredirA2Erirdf th80 Baclfreerbediiiansf e pr e sehibN gRrIEORY] FIG. 27

showys a gynigx %%Wf@?ffssg%b\%%%?ﬁ%ﬁi%%%'@ﬁ feugh §'§E§@i@‘ﬁ€é%§}%w

invention.”[FIG. 28] FIG. 28 is a flowchart of an image decoding method according to the fourth
embodim&at o €66 péBeht dIRiGiE BB & PO HdEEREhelvEm Brvestbhny alib of a content

[FIG. 19] FIG. 19 is a flowchart of an image decoding method
according to the second embodiment of the present invention.
[FIG. 20] FIG. 20 is a flowchart of a process of obtaining the
15 reference list description updating information according to the
second embodiment of the present invention.
[FIG. 21] FIG. 21 is a flowchart of an image coding method according
to the third embodiment of the present invention.
[FIG. 22A] FIG. 22A shows a structure of a coded bitstream according
20 to the third embodiment of the present invention.
[FIG. 22B] FIG. 22B shows a structure of a coded bitstream according
to a variation of the third embodiment of the present invention.
[FIG. 23] FIG. 23 shows a syntax structure of a sequence parameter
set according to the third embodiment of the present invention.
25 [FIG. 24] FIG. 24 is a flowchart of an image decoding method
according to the third embodiment of the present invention.
[FIG. 25] FIG. 25 is a flowchart of an image coding method according
to the fourth embodiment of the present invention.
[FIG. 26] FIG. 26 shows a structure of a coded bitstream according to
30 the fourth embodiment of the present invention.
[FIG. 271 FiG. 27 shows a syntax structure of a slice header
according to the fourth embodiment of the present inventjon.
[FIG. 28] FIG. 28 is a flowchart of an image decoding method
according to the fourth embodiment of the present invention.

35 [FIG. 29] FIG. 29 shows an overall configuration of a content
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providing system for implementing content distribution services. [FIG. 30] FIG. 30 shows an overall
configuration of a digital broadcasting system. [FIG. 31] FIG. 31 shows a block diagram illustrating
an example of a 5configuration of a television. [FIG. 32] FIG. 32 shows a block diagram illustrating an
example pfavdahfigusatioreshafoinforrpddona e produ cing fre odr di gt o uthiatr eselsvapnd surites

informati m o] ecoyding medium_that is an gptical disk. 10 [FIG. 331 FIG. 33 ws an
example%%fa%%on%gﬂra i§r¢ of ??éc%r@?n\g’gneadi"uma%%{ %Ean(%)paiﬁg%%&}?%Gg 54/5’] Fﬁégipﬁ shows an
example bf aaedalsriplipsy. E@1 34B] FIG. 34B is a block diagram showing an example of a
configurati f I phon IG. .35 | r re of multi e ta. [FIG.
0TI, S P e a2 b s S R A e 37 . a7
shoves hawe afVigletodtieans fs stbedd wisa®ream of PES packets in more detail. 20 [FIG. 38] FIG. 38

shows a ure-of a 1 ckets.in.t Iti : ia. .39 shows
2 ata S 3P BT e T S0 S Sl TSR o 5, sl 2
informatiew.re%{f G Yoy FIGT 4B Bhowsammintbical stejetird wf sn@ars eariding inforiationa fFIG. 42]
FIG. 42 S r identifyi }ﬁ"{icﬁﬁ 43] EIG ' | i S ing.an
example o évcisor%ﬁg%rfﬁt%ggc% E’:li}éllllfl}"r%egraté%ifl ﬁéjﬁrtk%ﬂéwgémaei%r% ?t%ﬂrgé\%nggg{ ﬂp&cgﬁ\rgeﬂ%ding
method amidl hetitalind) picture decoding method according to each of embodiments. [FIG. 44] FIG. 44

Sh%ﬁs a f?@@“ﬁ%‘?ﬁ%.S%CQW@\P&%%&%'MB%”SH‘éeeﬂﬁ%iguratson of a recording
medium that is an optical disk.
[FIG. 34A] FIG. 34A shows an example of a cellular phone.
[FIG. 34B] FIG. 34B is a block diagram showing an example of a
configuration of a cellular phone.
15 [FIG. 35] FIG. 35 illustrates a structure of multipiexed data.
[FIG. 36] FIG. 36 schematically shows how each stream is
multiplexed in multiplexed data.
[FIG. 37] FIG. 37 shows how a video stream is stored in a stream of
PES packets in more detail.
20 [FIG. 38] FIG. 38 shows a structure of TS packets and source packets
in the multiplexed data.
[FIG. 39] FIG. 39 shows a data structure of a PMT.
[FIG. 40] FIG. 40 shows an internal structure of multiplexed data
information. _
25 [FIG. 41] FIG. 41 shows an internal structure of stream attribute
information.
[FIG. 427 F1G. 42 shows steps for identifying video data.
[FIG. 43} FIG. 43 is a block diagram showing an example of a
configuration of an integrated circuit for implementing the moving
30 picture coding method and the moving picture decoding method
according to each of embodiments.
[FIG. 44] FIG. 44 shows a configuration for switching between
driving frequencies.
[FIG. 45] FIG. 45 shows steps for identifying video data and
35 switching between driving frequencies.
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[FIG. 45] FIG. 45 shows steps for identifying video data and 35 switching between driving frequencies.
-5- [FIG. 46] FIG. 46 shows an example of a look-up table in which video data standards are
associated with driving frequencies. [FIG. 47A] FIG. 47A is a diagram showing an example of a

configura&ﬁﬁo%ﬁhﬁﬁ@ a friodiie visasiyRAIFToRE SHGUITO B{F Gt a7 BY MGY iy eidiagram
showing 8@?%‘%&9%9'850%?’@05@ HEAGeR PPLANATIBoY @gﬁgﬁ%gﬁge?ﬂ processing unit.

[Description of Embodiments] [0010] (Underlying Know asis of the Present Invention)
10 Recehtt Heveldgifients irthe4 VO vidao €baiafastherfeandtge s intrsdaepioa obDP8

managerBBRABIIL NIeERSEIRLIONY A R sieseiplonidsfies thg picyres fighare retained i the

DPB, instead definlngfthe pictures that are to be removedro e DPB. In r words, a buffer

descriptioh 1&a 187 of Hieturdi8erifiicts fhdieamig afhereringe praifestexannnhe DPBaEach
item in thig, it i rederesd 1 AR BHITR eéem%'auﬁ’ebafﬁearﬁéemgmw%&%myfs dgentifier unique

to each picture, such as a picture order count (POC) number, and additiona mation of the picture
such as 4 ResSEHELIE@ Uaﬁjé).EZ”G[bQﬂiF‘ent‘Fﬂis buffer description is activated at the start of coding or
decodingrpfey pigture. Pictures that are not included in the active buffer description are removed from
the DPB. Benefits of this buffer descriptions include improved robustness against

25transniisHisiFaBIARSy fdiexs 6AE 8iIMPIMBH RAIR S0P hdmexRiesanédieeeido?])  In some
cagep, multiple pighags in & ¥idemIRANaNES Sharq e s pictyrg éﬁefeaang@fggﬁg%ﬁor

example, a low delay 30 coding structure uses a periodic clustering structure in"which the same layer

structgrei%‘:éléﬁ@d_ic _ﬁ&ﬁrep@bﬁé‘aqﬁiﬁﬁiﬁé‘f folf piditBs a&-hBWAE AITEOL 1. TRIQ@peltieamit (that is
four pictuges heistng fiscalles adlsier. 9848tption defines the pictures that are

retained in the DPB, instead of defining the pictures that are to be
removed from the DPB. In other words, a buffer description is a list
15 of picture identifiers indicating all reference pictures stored in the
DPB. Each item in this list is referred to as a buffer element. A
buffer element contains a picture identifier unique to each picture,
such as a picture order count (POC) number, and additional
information of the picture such as a temporal_id value.
20 [0011]
This buffer description is activated at the start of coding or
decoding of a picture. Pictures that are not included in the active
buffer description are removed from the DPB. Benefits of this buffer

descriptions include improved robustness against
25 transmission/delivery losses and simplified handling of non-existent

pictures.

[0012]

In some cases, multiple pictures in a video sequence share the
same picture referencing structure. For example, a low delay
30 coding structure uses a periodic clustering structure in which the
same layer structure is periodically repeated in unit of four pictures
as shown in FIG. 1. This repeating unit (that is four pictures herein)
is called a cluster.
[0013]
35 In the example shown in FIG. 1, the picture numbers (PO to
- 6 —



35In the example shown in FIG. 1, the picture numbers (PO to P12) indicate both unique coding order
and unique display or output order of pictures. The pictures PO, P4, P8 and P12 constitute the first
layer of pictures. There pictures are coded with the highest quality, for example, by applying
quantizafdr2lpastitrahgyn & [Pictuigs @ 2,cRE g doPde carstitutes ihe sedinl tayert Thelgeuictures are

coded wiy Juier Ul s e s Iyt PIGLISe PhPIpES, B1 B9 ang BI Rl th tir
layer. These pictures are coded withthe fowest quality. In’ such a periodic réferéncing structure,
pictures focatetbatahecfamickelagve positrewhin thes chistersolde forndkanile Fii gtgand P9)

Il lati ' i t , ict th
e L il el e hiim s adU e Bl ol
refefencé sittires. lftib,lﬁﬁlarmcbﬁaéﬂtﬁQﬁ@éiﬁ%éi’@ﬁo@ﬁé@i@ @Ilh@ﬁeﬁ?ihg sﬁb@@fﬁe@iﬁmﬁ @8 the above
structure, ﬁgc%%?é‘@ B APRIRACH d%%‘?_ftg&@%ﬂnﬂjf@?ﬁ‘fsl?% SJescppligns. dpg bpfter glescription

specifies the temporal distances or'positi the reference pictures relative to a targét picture to be

coded orﬂ%pé’&@fBi/ Ed @cﬁ@ﬁﬁ&t@@ré‘h@e@bﬁdré@@’stoféh%@h@ DP!Bl‘@énaj‘@s@@éﬁéd. For
example,fiyp byffer ARSEIRINIE Fgnalled ansen e BIGIR par@raeien B (B, L Bufter

description Is then referred to tepeatedly in the slice headers of the pictures having the same relative
position Withik Eedukteatetlexdnidle &duter tRISHHpEoP S5ty dlatNe IBY6sHIbIR 6F %1, -3} can
be,ysed j t egify {B4, B2l a9 e[angs) ict geesam%bgfr%éols&)%qw@ : s
reflel{?enc |c(§)(gtugr)£sa6 051@5]9%(,3_532%5#5\1/}&2 arﬁxamp%eﬁgf: tlae signaling structure of buf?gr&% description
in this caself e\ e6det HiEsFEANIFE0 sHOWNSM BTGP EinElifiéY el s¢quBhcE pRFdiTietd séH(SBS) 501

(SPSO), gplurgily sbpiclirg PALAEIGIE! SaIs{fF) wa;(gpﬁ%aggamm@d aluraiheof picture

i f
data 503. [EaléfL of the picture data 503 mS?Iudes a p1ura|ity of slice data 535. Each of the slice data 535
includes Rislits Gedd8r 388G 10and 4 Sficsace part 54PeThe slice data part 542 includes a - 7-.

[0014]

15 In order to accommaodate periodic clustering structures such
as the above structure, a conceivable approach is periodic signaling
of buffer descriptions. This buffer description specifies the temporal
distances or positions of the reference pictures relative to a target
picture to be coded or decoded. By so doing, the reference pictures

20 stored in the DPB can be specified. For example, this buffer
description is signalled once in the picture parameter set (PPS).
This buffer description is then referred to repeatedly in the siice
headers of the pictures having the same relative position within a
cluster. For example, a buffer description specifying relative

25 positions of {-1, -3} can be used in both P5 to specify {P4, P2} as
reference pictures and by P9 to specify {P8, P6} as reference
pictures.

[0015]
FIG. 2 shows an example of the signaling structure of buffer

30 description in this case. A coded bitstream 500 shown in FIG. 2
includes a sequence parameter set (5PS) 501 (SPS0), a plurality of
picture parameter sets (PPSs) 502 (PPS0 and PPS1), and a plurality
of picture data 503. Each of the picture data 503 includes a plurality
of slice data 535. Each of the slice data 535 includes a slice header

35 541 and a slice data part 542. The slice data part 542 includes a
- 7 -



-plurality of coding unit (CU) data 543. [0016] Each of the PPSs 502 includes a PPS identifier 522
(pps_id) and buffer description defining information 512 (BD define). The Sbuffer description defining
information 512 indicates a plurality of buffer descriptions 515 (BDO to BDn). Each of the buffer
descriptioRs-5 881 fhcl0fezs! pharality bi{ U r@idiments3515A (BEO to BE2). [0017] 10Thus, the plurality
of buffer cﬁ@ﬁ@yﬂgtﬁons 515 are defined using the buffer description defining information 512 in the

picture parameter sets 502. Each of the PPSs 502 is identified by a PPS identifier 522 unique to the
PPS. [0018] 15THeasHeeMHehbigr BREmchidsiPPRIggEcHENE Moithandii B33 fppd 6pIest)ignd buffer

descriptiogrpdatiredpieraation 5% (BR AL M98 Ihe £ PS1seleding dnfermayion B33 indicates
the PPS 502 20 referred to during coding or décoding of the slice. In the example in'FIG. 2,
pps_zeleB U tRE SRBHEPHAR tﬁ%ﬁpm hEVieg Bt iRne B Iséndieatpom) pluralityhefbuffer
descriptiqgm@@ting@g@ga?ﬁqigﬁéZ%ipgludﬁg@ginf%magig% hich gpeqifies,theypifferdasgription
selected out of the buffer descriptions 515.In the example in FIG. 2, the buffer description BD1 is
Sebctedﬂg@%}mﬂ)@rﬂﬁe%ﬁépgéggﬁﬁ@pEuraIity of buffer elements 515A (BEQO to

BE2).
10017]

10 Thus, the plurality of buffer descriptions 515 are defined using
the buffer description defining information 512 in the picture
parameter sets 502. Each of the PPSs 502 is identified by a PPS
identifier 522 unique to the PPS.

[0018]

15 The slice header 541 includes PPS selecting information 533
(pps_select) and buffer description updating information 523 (BD
update).

{0019]
The PPS selecting information 533 indicates the PPS 502

20 referred to during coding or decoding of the slice. 1In the example in
F1G. 2, pps_select =0 is'satisfied, and the PPSO having pps_id = 0 is
selected.

0020}
The buffer description updating information 523 includes

25 information which specifies the buffer description selected out of the
buffer descriptions 515. In the example in FIG. 2, the buffer
description BD1 is selected. Additionally, the buffer description
updating information 523 includes buffer description modification
information. The buffer description modification information

30 assigns a picture identifier to a selected buffer element 515A within
the selected buffer description 515. Here, the picture identifier is
specified either using relative position or using an identifier unique to
the picture. The identifier unique to the picture includes, for
example, the picture order count (POC) number. In the example in

35 FIG. 2, the picture P,14 identified by its POC number = 214 is
-8 -



updating infermation 523 includes buffer description modification information.The buffer description
modification information 30 assigns a picture identifier to a selected buffer element 515A within the
selected buffer description 515, Here, the picture identifier is specified either using relative position or

using an3GEnERE? ditia e foind SicB e NMTRB ideFfi¥ribhRiguEns thefpriiude silideidpBlample, the
picture order-caupt (RO AHRas| ibstheneyamnlin i QR 2 e Rickiie £ 2Hdantifisd qyy its POC

number = 214 is -8- assigned to the buffer element BEO within the buffer description BD1. This
modificafitPaypliesSaHiy ke R ERERrget slice and does not apply to subsequent slices. [0021] 5In
a coded pgsiream, reference pictures used for the inter prediction process of prediction units (an N x N
block) are identified using reference indexes. All available reference pictures and their associated

reference indexeS hré dedeRbe PRSI IERMNCESIG WHeh RiLpFadREVA FREr SRIdiLRGN I8 TREd, two
reference lisig jatg dQusealdes destibiag wanaioupstafl aleransempigiiies Z_%m@éﬁeﬂiﬁé@d
i

reference indexes. meaIIer reference indexes are represented with fewer bits in the coded bitstream

compared 3G & RIERIR HieXES - TheIL a2 HRRL SEIREEIRG RISt Ehigndd bl@ssigning

smaller retesence fadexpsfiorspaeentydisedsl Seaferenee dichies. [9022] refefbihestartef the
coding or eCOdiBZ"Of %jljce, a default reference list is constructed by assigning indexes to all

available’}et&r8n LSTRER oINS & SR PG HeriY S dHRAREE D6 § HéSE¥agé @ oding

apperatugqeay fegheireordes g refaigncs-tndexesdncligpsdriarbe defautirefereqerilistigad write
reference list reordering information into the slice header in the coded bitstream. The reordered

referencd iSCHAELonifI6 thE EGrrd MARHRE slice amDalRE nbEERHRNeEsubREGUSHE SIRER. 25 [0023]

Here, the-ényeatars feundshat theabeve teshiidug bas-adseblent shak the infermatinnepaggmeters) for
describi %é[eference list reorde_rirég is only a%gsgad ance in a current slice to be coded or decoded.
fipfepictu

However HIGEsdritiéd §B6Ge, M EAQiGeo RPSRHuRE iSHhre il i@/ réferencing
structuregiaisrane: ga s . Asangeagntyn ifiermatipafen deserbivgdbersame Riergpge liglagordering

pr(i%ess !ﬁse?iegp@ag’l]ec% riejriag?é?%lz‘in the coded bitstream. [0024]
[0022]

At the start of the coding or decoding of a slice, a default
reference list is constructed by assigning indexes to all available
reference pictures according to a predetermined ordering scheme.

20 The image coding apparatus may further reorder the reference
indexes included in the default reference list and write reference list
reordering information into the slice header in the coded bitstream.
The reordered reference list applies only to the current target slice
and does not apply to subsequent slices.

25 [0023]

Here, the inventors found that the above technigue has a
problem that the information (parameters) for describing reference
list reordering is only applied once ina current slice to be coded or
decoded. However, as described above, multiple pictures in a video

30 sequence share the same referencing structure in some cases.
Consequently, information for describing the same reference list
reordering process is signalled repeatedly in the coded bitstream.
[0024]

Thus, the inventors found the problem of a decrease in coding

35 efficiency which is due to repeated information included in the coded
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Thus, the inventors found the problem of a decrease in coding 35 efficiency which is due to repeated
information included in the coded -9- bitstream. [0025] An image coding method according to an
aspect of the present invention is an image coding method for generating a coded 5 bitstream by
coding anithaEfeedsing (i) a buffer description for specifying a picture to be held in a buffer and (i) a
reference I@hggs]cription for specifying a picture to be referred to, comprises: writing, into a sequence
parameter set, buffer description defining information for defining a plurality of buffer descriptions;
writing, 10 into thRrséfiR@E R itk iBrd SO FetudiiiBdbecaptionritihinf thfermegisartbr defining

a plurality qUesfrece lit descripfiogs couRmReding inilie D! desrdpapiizy seleclag day each
processing unit that is a picture or a'slice, one of the buffer descriptions, and writing, into a first header
of the proB&Lzthg @i, biw &ﬁf@%s@ﬂptiéﬁ%‘é%eﬁﬁgﬂﬂoﬁﬁa@n%é'rfé@éci%ﬂh@%@l@ctﬁbr buffer

descriptiogy the firsh Beadsr faine ineludedrn fhe igpded bitsipanh and 5909”&%%%%35%9 unit
using the selected buffer description and one of the reference list descriptions which corresponds to
the selectdBHrHiBtHRRCpioAPESNOYPBE 2 BiCsHhIRG, ikthd ahageebdifg memderieesiding to an

aspect of fi pregenhiryestionqthehuifes deserptien defining irfarmation apd it relereneglist

description defining information are written into the sequence parameter set shared by a plurality of 25
pictures, éﬂ@é'ﬁlﬁ%@@ﬂe@ﬁpﬁ?&f inEmefier bidatl Ry aPufe descalstiorie He 86lected naitten into a

headgr ofigaghipietlse @f slicte This-aHouis? reduclindp sertundant wé%rmﬁ%ﬁn@n&mi@é allows an

improvement in coding efficiency in the image coding method as compared to the case whefe the

buffer dedBApHEAIBASNAG ifERMdich andthl Pdibreritl e T@senmpRon abfifiRgGRiBNIRMBN are
written infg3 RISIHERARGICIRS Sat, D02y] frar-exgmple; tedmage cadingethod comprses:

modifying  at least one of the buffer descriptions, and writing, into a second 35header of the
processing GHiE Beifs dgg‘dﬁptmgpé%ﬂﬁg pieture or a slice, one of the buffer

descriptions, and writing, into a first header of the processing unit,
15 buffer description selecting information for specifying the selected
buffer description, the first header being included in the coded
bitstream; and coding the processing unit using the selected buffer
description and one of the reference list descriptions which
corresponds to the selected buffer description.
20  [0026]

By so doing, in the image coding method according to an
aspect of the present invention, the buffer description defining
information and the reference list description defining information
are written into the sequence parameter set shared by a plurality of

25 pictures, 'and a buffer description identifier indicating a buffer
description to be selected is written into a header of each picture or
slice. This allows a reduction in redundant information and thereby
allows an improvement in coding efficiency in the image coding
method as compared to the case where the buffer description

30 defining information and the reference list description defining
information are written into a picture parameter set.

(00271

For example, the image coding method comprises: modifying
at least one of the buffer descriptions, and writing, into a second

35 header of the processing unit, buffer description updating
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information for indicating details of the modification; and writing, into the second header, reference list
description updating information for defining a reference list description which corresponds to the
modified buffer description, wherein, in the 5 coding, the processing unit is coded using (i) the modified
buffer dedevigtionatia iy the reiéreatinkstadiesetiptiod hieh cordidpontis to; trenmodified rogffer
descriptiof, {8028hBY 0.daiagy I ffe mage codpumethody e bylieri deserivtiop anddpe
reference list description set in the sequence parameter set can be upc(fa or eac plcturegor slice.
Thus, theiiffagecding métHod 8V B Gedactioreifereiugdant infornskaioer dnt @rso aliishwhen

necessar petglg[% SGrHpti n i e ist.d ipti e maedified for each picture or
slice. 15[())6062%] F(ﬁgexg??]p e,é?héq) s@eggr%%ﬁe% er}'i (?SP a%%%ﬁg%%ﬁ{etgggét% ﬁﬁe’ fifsr? hqerg}aer isa
pictube heZRiéHts a Ece BEREESINTiNtAE sife6ie WhaRiadeds) dieohtadififtet destiiptions is
modified, iption {s:sele arplural; ] d o1l | ing the
modified t?u@fseﬁggg(ﬁﬁ%ﬁ.e [o%ﬂgjot??é F%gég%lé%ﬁeafﬁéteﬁg{ggbam @s@ﬁgﬁg%ﬁgg are a slice
header, af@ i@ emestifiath, inéles tast burtéP Bescription is modified as the at least one of the
buffer desgsigtigns. 25[0031] For example, the first header and the second header are a picture
parameter set, in"the modifying and the writing, the selected buffer description is modified as the at
least one of the bEifer 8@scHtiGEs, aHY thE Bufien destritdai ngtatng ihfoematidreis Baffetten into a

firstgictuig ARIRMPEIBHsalRAlH ONpLPIE NALRMAIBLRALR BUes Nodsdialieam. in the

writing of reference list description updating information, the nce list description’updating
informatid?dEaNEER InsEthe Aifst et prdgdeihétr sstChn@inthesadscahgand thewsitihgethe buffer

3odescrinfia g& CeHRgeiOrmatRa s MIURLIHOINE IRBIRUIE rebn MREHT RFSFmaRpcture
parameter set’selecting information for specifying the first picture parameter set out of the picture
parametef Béts SR itRIHAMS a MEABEr GTERE PracYssibiganUbiea2idescription and the

reference list description to be modified for each picture or slice.
15 [0029]

For example, the second header is a picture parameter set, the
first header is a picture header or a slice header, and in the selecting,
when at least one of the buffer descriptions is modified, one buffer
description is selected out of a plurality of buffer descriptions

20 including the modified buffer description.
[0030]

For example, the first header and the second header are a slice

header, and in the modifying, the selected 'buffer description is
- modified as the at least one of the buffer descriptions.
25 [0031]

For example, the first header and the second header are a
picture parameter set, in the modifying and the writing, the selected
buffer description is modified as the at least one of the buffer
descriptions, and the buffer description updating information is

30 written into a first picture parameter set that is one of picture
parameter sets included in the coded bitstream, in the writing of
reference list description updating information, the reference list
description updating information is written into the first picture
parameter set, and in the selecting and the writing, the buffer

35 description selecting information is written into the first picture
- 11 -



- 5For example, the referencelist description defining information includes: a first reordering flag for

indicating whether or not reordering of a reference list is performed; and first reference list reordering
information for indicating details of the reordering, and the writing of reference list description defining
informatidia n@nrelgdes Slritiiydhp ifitet FeopiraE 646 InSethé égtine paranmertisat; fadging using

t_he first r%ce{gg{pﬁi{lgg W@th?frgrtn%ﬁi@ﬁfreé’r Hpgafthe referancg list i%ﬁerﬂcﬂ@"eﬂi \é/riting the
first reference list re

rdering information into the sequence parameter set when the reordering of the
referencelBt & PeERIMGEIS15[0038]ten IiiveRahpid e PéféFeh e isteRScHption iipdating
informati?)@glyﬁies: a reordering flag for indicating whether or not reordering of a reference list is
performed; and reference list reordering information for indicating details of the reordering, and 20 the
writidy of referen€@list @é@%ﬁéﬂ:upd’gﬁg inRIRTRbAENclldgds: viHERg i ieBrdefRdiflag dnto the

second gl huling HsiNg dAeearendng Uog e i aE BOKARS ARAEARTRg i svielarenoe st s

performed; and writing the reference list reordering information into the second header when the
reorderind of FROISIRFNG & It BigsAGstSfoSRE Mo MBEskanipi fihet drfinganaedsst

constructing, a¢ePIAIRG HrGrRrRsaieHTRed defult TRieranas sl daserrtiond HrierRRce digidncluding

picture identifiers of all pictures indicated in the selected 30 buffer description; judging using the first
reorderingRg WiEEHRE or Pbt ERYBERRG B this Eorftesetén Fasreréafist iheidfmem: abistBering,

acepiding fe- (e Sest refaraneg listreorderng infopmagiem e pishire; jentifigrs indpe [piereace list
when the reordering of the reférence list is performed; and coding a current 35slice using the
reorderedP@faiERIEhsE et ugedns) usingbiBRafhiste, e coaii§ théladeyy BehBRIchig) @cording to

a predeteypungd fdefavitrgierence lislrdaearipians @ik oeenss sk CIYAIRARIAE idgatifiecs of all
pictures indicated in the selected buffer description; writing, into a sfice header of & current slice, an
update fld§fer RarRtigivremd SFiRG tHe pararaht@Nistities ckipioR SVHIGH CordspontRabathe

selected buifepdrseriiion SgmAaadgiWiottkusiTe Hos vrdate: fiag yhethprpr ot the reference list

description is u%jsted; writing, into thé slice header, a second 10 reordering flag for indicating
whéther rdering of the reference list is performed when the reference list description is

updated; judging pging 18 sReANE reardering dpgraRelber grspot e seprgerinng of ihgiteirence listis

performed; writing, into the slice header, second reference list reordering information for indicating 15

details of PAEEBRIEINY B shHed R ehdEMIdMEN InE 380 @iy icseiREmaaiarleARgRE picture
identifiersingp@defatenes list acepediag de thesecandyeferener:ist reprderingrisfapmationsiudging

using the first reordering flag whether or not the reordering of the reference list is performed when the

reference’ RR EREHMEOH 0T 0 ASIADSREJNEIFaLHNG, d8dsHnPlo the fFsQEdEEing lidH8ordering
infornatiomdhevpictirgyiderttifieesria e deference fatavhaprimreqraenng i therfersaeedist is
performed; and coding the current slice using the reordered reference list. [0036] )
includes: writing the reordering flag into the second header; judging
using the reordering flag whether or not the reordering of the
reference list is performed; and writing the reference list reordering
information into the second header when the reordering of the
25 reference list is performed.
[0034]

For example, the coding includes: constructing, according to a
predetermined default reference list description, a reference list
including picture identifiers of all pictures indicated in the selected

30 buffer description; judging using the first reordering flag whether or
not reordering of the constructed reference list is performed;
reordering, according to the first reference list reordering
information, the picture identifiers in the reference list when the
reordering of the reference list is performed; and coding a current

35 slice using the reordered reference list.
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25Furthermore, an image decoding method according to an aspect of the present invention is an
image decoding method for decoding a coded bitstream using (i) a buffer description for specifying a
picture to be held in a buffer and (ii) a reference list description for specifying a picture to be referred
to, compri$¥333( obtaining, from a sequence parameter set corresponding to the coded bitstream,

buffer descriptionsdefining informat; fini ralit riptians; Qbtaining, from the
sequence paramtizﬁeeirj gé(t?ﬁé:‘@gg?‘lefﬁ%é ?é‘i@r%ﬁ?fﬁ%‘%%ﬁﬁ%%ﬂ%ﬁﬁg%?'d%%%?ﬁé“ip‘pﬁ@g i%/ of
referencedlist deseriptisisctoeresponiding te the cablitér desstiptivrisgbtainitfefremcefilésheader of

a processing;+, k3.~ Uni i [ [ f KDt ting.informati
specifyinzlﬁc]?niéj gcj)??t?e EW&:@% p@%ﬁ%ﬁ%ﬁr;@? ﬂ]?ﬁgﬁj ggi%cgE ﬁ]%?ugz%%ﬁ itﬂee(f{o%e%%%%r%gm; and
decdding Bk fisro sk S R Dsing il ia Buffet8eschbienispaciisdan tecbutfensdelsctption selecting

informati Ji) f refer. Ist,desgripti which esppnpds ifi uffer
descripti((;igl}.3 003%] ‘?ﬂ?go Bgﬁo gﬁ)ﬁf&%’bﬁgtreﬁgg&g& V\%tff?l irﬁ%gr%vgg %odfr?gf%f?ﬁciﬁglécyi%g be
decoded #EBerimbigEdedoting GRstRBRwReRIihg tbeh aspectedotrHél pre skt tniebitiom. [©038]
For exa | ing;met f [ses: ini e r of the
process?rg%%}%ﬁ?fgr o!escﬁ(i_%jt%%]ﬁ] d‘gﬁ%g{ﬁ%%ﬁ%ﬁ oﬁa ig;?télr?g e&%@?ﬁ %g%ﬁgdi ication of at
least one! ¥ the &R PaEsRrijstiohe dilkcsbeond Hedbiel Bend it slisE impedoted tigaeam; and

obigining, fgmy e secanddierger. selfeens dstreaiiption sipdating nlorrmalian dordiefining a
reference list description which corresponds t6 the modified buffer description, wherein, in the
decoding! @{€&e et | IS oite RRECHONEHd&sBRMtidHYES TRoEIflRd @R cbifling &6 eréndétas isf

modification indicated,i ff iptl JalaWia'} [ i LS
decoded ﬁgﬁﬁgﬁﬁeﬁi%% iﬁe%qléﬁfrfe gi%%%ﬁo%ﬁﬁ%%@é%rﬁac IWS]? egﬁﬁiﬁﬂb
correspoi@9isHed b difiddBufief YesBGsidis 2B [EoBdr M edi exarhisg the Eeddiel Rbseger is a

picture pgyamater seb anqddhedirstBprdenise picturdheades o d-Rlicierddr (04 ating  FOr

example, the first'header and the second header are a slice
5 details of the reordering of the reference list when the reordering is

performed; reordering the picture identifiers in the reference list
according to the second reference list feordering information;
judging using the first reordering flag whether or not the reordering
of the reference list is performed when the reference list description

20 is not updated; reordering, according to the first reference list
regrdering information, the picture identifiers in the reference list
when the reordering of the reference list is performed; and coding
the current slice using the reordered reference list.

[0036] '

25 Furthermore, an image decoding method according to an
aspect of the present invention is an image decoding method for
decoding a coded bitstream using (i) a buffer description for
specifying a picture to be held in a buffer and (ii) a reference list
description for specifying a picture to be referred to, comprises:

30 obtaining, from a sequence parameter set corresponding to the
coded bit'stream, buffer description defining information for defining
a plurality of buffer descriptions; obtaining, from the sequence
parameter set, reference list description defining information for
defining a plurality of reference list descriptions corresponding to the

35 buffer descriptions; obtaining, from a first header of a processing
- 13 -



30header. [0041] For-example, the first header and the second header.are a picture parameter
set, and in the obtaining of buffer description selecting information, picture parameter set selecting
information 35 for specifying one of picture parameter sets included in the coded - 14 - bitstream is
obtained frorit a tieatier ®f the piatessingounita aral ithe, buffef feescdgtmm getéctingdrieratatign is

obtained ' ter sef-specified i ictur . ctipg inf; tion. 5
[0042] I%ﬁﬁ%ﬁrﬁ%ﬁeﬁi%ﬁé@ﬁﬁ%t e@%ri%ﬁg% e%ﬁg%ﬁi@%f%%% W@%%ésgﬁé irﬁtprggrdering
flag for inttieatihey wheilnegr dnaot soddérindg o a cofdeshdeilist keperforraed] atedpstirederdnee list
reordering, infarmatiqn for.indjcatj is,of ri inin f e list
descriptio?r% 'E{e%é\]%% F?r%fo%r%gticl)f n§1|t rh?g u%@tsg oﬁgﬁ%éqtﬁéegﬁrﬂsrﬁ%%?ge% né%?gg&}]ﬁt%lr? Eoésﬁ[g{ he first
reordering! &g vinéther 6eit thegebifilerinyadi tie rletetice DR pdrfohmedebpteobiainiisg the first

reference sLiaiisgng RTERICH yhendeyeariaing b o elarancerlst ineripsh g, 1510042

For example, rence list description updating information inc a reordering tlag for
indicatingWiRkeiffdr or not reordering of a reference list is performed; and reference list reordering

information for ingicati ils qf 1 [ 5',' irLgGo ' ription
updating informa%fgr%m@étﬁaﬁ%ﬁg gégr%g}%%af&%ﬁf?ﬁ t?we secén%%sé?&%?ﬁésd%ﬁ? using the
reordering #iaghehe ged @£ Aot thd feomie o eyt tivslreferareEnivdis pedotiied; tand oBapew, from the

secpRd h o @%rﬁpqﬁ\lj ering information when the reordering of the 25reference list is
Cf@ r .
performed. [0044?t§ For exar%ﬁp;@,%tr e decoding includes: constructing, according to a predetermined

default refét8adéllist description, a reference list including picture identifiers of all pictures indicated in

the selected 30 byffer descipian: iudoing usiaadae SEspsoRtig faa betier orpplyepuiering of
the constructed reference listis performed; réordering, actording to the first reference list reordering
informaticpb a8 pib@ire fdentifiers fetrnefefeae fist Whebthe PsBraessyy thavdierbndéaist is

performeq And fs00ing & YR 3SIIcrd3ingaNG Frordefed rRIIRIGE it - Hetails  of
15 modification of at least one of the buffer descriptions, the second
header being inciuded in the coded bitstream; and obtaining, from
the second header, reference list description updating information for
defining a reference list description which corresponds to the
modified buffer description, wherein, in the decoding, the at least
20 one of the buffer descriptions is modified according to the details of
modification indicated in the buffer description updating information,
and the processing unit is decoded using (i) the modified buffer
description and (ii) the reference list description which corresponds
to the modified buffer description.
25 [0039]
For example, the second header is a picture parameter set,
and the first header is a picture header or a slice header.
[0040]
For example, the first header and the second header are a slice
30 header.
[0041]
For example, the first header and the second header are a
picture parameter set, and in the obtaining of buffer description
selecting information, picture parameter set selecting information

35 for specifying one of picture parameter sets included in the coded
- 14 -



[0045] For example, the decoding includes: constructing, according to a predetermined _default
reference list description, a reference list including picture identifiers of all pictures indicated in the
selected 5 buffer description; obtaining, from a slice header of a current slice, an update flag for
indicatindpwisétiter v rotahéabiedoe st desedption whiche@resprsisit theiselectddthaffer

descriptiq ,i d - judgi ' hero f e lis iption is
updated%ﬁ%ﬁngag f?gri r%egs%iégéﬂgggg?fézqsﬁe%)&%ga\gmo%eér%) ngg%f%eriﬁr{ i%@tﬁglgﬁw e k'\%? or not
reordering@fahagéfaresed liSNs pépiméd wited thid ceferencalistriedaiptivrtis apdawdhudging
using the ﬁg&pﬁﬂarﬁ%m(_aring flag whether or not the reordering of the reference list is performed;
obtaining, from the slice header, second reference list reordering information for 15 indicating details

of the redi@deringlof the reference list when the reordering is performed; reordering the picture
identifiers in the reference, li ordi th refergnce li ing-info ion;judging
using the first reolsra garing‘_é?fggﬁv%qegﬂ'uer%%gn)ot tﬁ%%%eor erﬁ?ng gfgt%e ré%gfgﬁ%z{“é%}s pé%ﬁlﬁggwhen the
referencéMONSEtRES S s B8 upftest repdeiargnaciending tdnvkdisi ngfendneBhrt eordering
informati ' j Hiersd 1 li F@;hqg‘dre rderpag. of st is
performe%r;bgr?c;% gé%ol%ﬁn’lg%@ (ﬁjrrﬁ%ﬂﬁgg %sf?r%g?ﬁgér%ﬁrdere réfgrrggc@%%?. %gﬁrﬁ%{ggﬁrﬁiermore, an
image coddy epparatusdecondibigto barashadeating pigdaiisnoéntion isemriatige eodiiflapparatus
forsgenerating hitstr é}(éjfl{& ani i ' u iptj ' ifying a
pic%%?e toﬁég hgg ?r% iqtljﬂﬁsersaﬁ}?%x a referenrgggﬁas?%gé%ﬂ%%%rﬁgr ggﬁﬁﬁ% ai%?catﬁps%)c)ﬁ (gg referred

to, 30 coiﬂé?ri%iﬁéfr&ﬁé@ﬁ%?ﬁ@;ﬁb@ﬁ?@ﬁinﬁ%ﬁﬁgﬁi@@ tél perfoi i allowing Whiengi Bito a
sequence DIFYNLIRLSPLa BUTTE] AGRErRSion, defiing H%@F@ét’ﬁgg’%fdﬁﬂ@%?e% ity QL pyifer

descriptions; writing, Into the sequence parameter set, refere list description defining information
for definifi§ &f PIUMARKY of refeden6d it B5aasclipiond icskespivtliag (e thdiblifferlesdapiings; and
selectinin RS, SALHIACRANS 1AL habiRPIdie piASrerone idnaauflerdasainiane and
writing, into a first header of the processing unit, butfer description selecting information for specifying
thel Select&dBudter description, the first header being included in the coded 5 bitstream, wherein the

image coding app@{@tu%ggg%ﬂég pregessinguitusing the selegied Qyter descri iqg@m one of the
Ot $

reference list descriptions which corresponds to the selected buffer description. [0047] By so doing,
the imag& d6dimtedbpardfE weesiRg @M Eiasp st BrihE preieatingmibe WirssareBiffer

descriptiop gefiRipgigfogpation-andibg ceferenee st deserpiion fefining infarmation: ntqjthe
sequence parameter set shared by a plurality of pictures, and writes, into a header of each picture or
slice, a bUfEF HE$ENEtioN IREMBEIGRAIQIING disaftR dcdeliptith &F 16 Se kRt d amMRGIWE!15 the

image coding anpesaiin i 16FusefeFbRdant infermaliongRddhRerainHiERIRY e thecorRg sfficiency as
compared to the case where the buffer description defining information andthe reference list

descriptibR SeHfRy infREHGIR Ard NRiERGRESA Guféashrirsdter oe second header;
judging using the reordering flag whether or not the reordering of the

reference list is performed,; and obtaining, from the second header,

the reference list reordering information when the reordering of the
25 reference list is performed.

[0044]

For example, the decoding includes: constructing, according
to a predetermined default reference list description, a reference list
including picture identifiers of all pictures indicated in the selected

30 buffer description; judging using the first reordering flag whether or
not reordering of the constructed reference list is performed;
reordering, according to the first reference list reordering
information, the picture identifiers in the reference list when the
reordering of the reference list is performed; and decoding a current

35 slice using the reordered reference list.
- 15 -



20 [0048] Furthermore, an image decoding apparatus according to an aspect of the present )
invention is an image decoding apparatus for decoding a coded bitstream using (i) a buffer description
for specifying a picture to be held in a buffer and (ii) a reference list 25 description for specifying a
picture to [dedréfetred to, comprises a frame memory control unit configured to perform the following:

writing, into a seq’slgpc%)pg,nﬁl@%ter %eé ngé%roq%scn% flnlnchIan( %[ ion for definin g%glurality of

buffer descriptions; wrifing, Into the sequence parameter se% reference N H%gCn%tloer g 30
informatid@ far gegniater pliretidy cd)éfeie}’bmeé&lse descliptiotis soripspondiag-&f ¢re hakfelist

descripions: A HEI°EI0M, 0" SAENMRSReNaATNALIPAAPIRtife A dusie ae.of e er

descrlptlons |t| g, Into a |r er o the processing un| er descrlp lon's
|nforﬁ1at|dhu6ff€s“pék&f§'ﬁfgah®§k§le£¢t§@ %mtefﬂem:rqatfdmawé et tiearfeabeing @ntudéd i the

coded - 171 MsliearD. whereRhe Ipos ARG AnBeIElNs spde g plocesRing L usjlg he

selected buq'fer escription escrlptlons corres onds to the selected
buffer dest@iptioH [0D29p4ThiR &J@wg$mm¢detﬂoalr@éﬁph@atub mﬁfwdﬁ'@mm}tmpets of the

present |rn/ pUAR i9- 3%8(9;@8 5&—‘3@ Qﬁ%’é@ét %TW RYefl §P%?%§P%ﬁ'&c‘{e%h%% ce ont

Furthermo e, an ima ng apparatus 10 according to an aspec
invention b&hﬁﬁﬁé’tﬁéi Prinbe @@duageabpaﬂatasmrﬁtgnh%’mn‘agéwae@bdm@ aapbsratwss[@tjem]d

These gePSEﬂJ@@P;ﬁ% Cﬁ'ﬁgsﬁ’SFt H@%B?zéﬁlﬁo ?ﬂggﬁﬁ%}‘s% aic o?d‘é‘i'&‘?d %?D'Qfgrated

circult, a computer progra oral comput e recor ing medium suc M, or any
combmatmf@rgyst@né Sindthods fimegraedwineuitst bempaferrﬁmgeaﬂms]: ofl esmiptEioeadable

recording O [ rb reater 20
detail with ??dér%e%[gé ? gmcqcor%ﬁ &'ﬁﬁﬁg rawmgs'af%%ggfxwg ﬁk%ﬁiéélrrcﬁﬁg%geﬁiéodiments
described BEIDUESHO@S @fgéhéra*lefr%@e‘(ﬁfﬁ: éﬁnﬁ;ﬁlepiﬁhﬁm‘m‘fﬂﬂlcaobﬁﬁmfs rehages matbeals,
structural §leents, NHf-ragaenRat apdERRCiondk  ragrderin g information for

15 indicating details of the reordering of the reference list when the
reordering is performed; reordering the picture identifiers in the
reference list according to the second reference list reordering
information; judging using the first reordering flag whether or not
the reordering of the reference list is performed when the reference

20 list description is not updated; reordering, according to the first
reference list reordering information, the picture identifiers in the
reference list when the reordering of the reference list is performed;
and decoding the current slice using the reordered reference list.
[0046]

25 Furthermore, an image coding apparatus according to an
aspect of the present invention is an image coding apparatus for
generating a coded bitstream by coding an image using (i) a buffer
description for specifying a picture to be held in a buffer and (ii) a
reference list description for specifying a picture to be referred to,

30 comprises a frame memory control unit configured to perform the
following: writing, into a sequence parameter set, buffer description
defining information for defining a plurality of buffer descriptions;
writing, into the sequence parameter set, reference list description
defining information for defining a plurality of reference Ilist

35 descriptions corresponding to the buffer descriptions; and selecting,
- 16 _



25 the structural elements, steps, the processing order of the steps etc. shown in the following
exemplary embodiments are mere examples, and therefore do not limit the present invention.
Therefore, among the structural elements in the following exemplary embodiments, structural elements
not recitefbin aay lone-ofttthed g pende b skims: 30idetinigtha mbsegemedcqfarhef thefifeentive

concept I s arbitrary. stryctural elements. {0054] Fo odli d ibed in the
foIIowingﬁ%v%ﬁﬁ@e{g%%gfe%ﬁ% t‘ail%rg'sﬁe‘tﬁn%@{.ﬁ t%ﬁ?r%ﬁhé? ééoénl%‘briné;ﬁigﬂ? d[?]{ﬁ]gge%gaénﬁgﬁments can
be carried ofiteo fdrberipticasesthe atatglitnbodm a8io mdaptabiligcofyerdpdic eefrdacedidt

descripti 5 i di e s InLthi badi t, Scripti efining information
and refe?é]r?gé{%gt g‘(sgcgfg |05r]12)?1§firl1glt%l inffgrsr%argi’g]ésggp Wﬁ%ﬁ?té%&gﬁisﬁgﬁoﬂ% r‘%%ﬁgttlﬁon in
redundari ingdrimation witctr e by allows @@ Tegiovermemar 2bdihgeffitiebios 4 camparad to the

case wher r rpti fining.jpf i r ] rption, | mation are
written irﬁ'(')%awp?lc%}ﬁes pt;ﬁegsr%gegr@éj& 1%%@]%%%%?@ gg]ﬁagﬁésﬁﬁ %@%% Z&t')l%ﬁ(@gigggr%m which
shows a stesstiirp toDars imdge itotimgespard sstToohxe corditg exltths Efabodigaentpf005Y7] 15The
image cog' aratus 100 codes an input image signal 120 on a block-by-block basis so as to
generate a coded bitstream 132. As shown in FIG. 3, the image coding apparatus 100 includes a

subtractor 101, aﬁwrtﬁsgmiﬂ@ns’ﬁbﬁnéﬂ@a%itq(m@il?aQq@ﬁ@z‘a”tﬁiWGnia €08y ahrigveige guantization
b meni TOB, o i BraEet et B0 e P T dpe A RACH TP =
determinatiédrunia 1ior) aavidiaiie eagereodifiglisit G5 cahptadraroe fivelngryi cbatro abion13. 25
[0058]  ihto the sequence parameter set shared by a plurality of pictures,
and writes, into a header of each picture or slice, a buffer description
identifier indicating a buffer description to be selected. This allows
15 the image coding apparatus to reduce redundant information and
thereby improve the coding efficiency as compared to the case where
the buffer description defining information and the reference list
description defining information are written into a picture parameter
set.
20 [0048]

Furthermore, an image decoding apparatus according to an
aspect of the present invention is an image decoding apparatus for
decoding a coded bitstream using (i) a buffer description for
specifying a picture to be held in a buffer and (ii) a reference list

25 description for specifying a picture to be referred to, comprises a
frame memory control unit configured to perform the following:
writing, into a sequence parameter set, buffer description defining
information for defining a plurality of buffer descriptions; writing,
into the sequence parameter set, reference list description defining

30 information for defining a plurality of reference list descriptions
corresponding to the buffer descriptions; and selecting, for each
processing unit that is a picture or a slice, one of the buffer
descriptions, and writing, into a first header of the processing unit,
buffer description selecting information for specifying the selected

35 buffer description, the first header being included in the coded

- 17 -



The input image signal 120 is a video or image bitstream. The subtractor 10t calculates a difference
between prediction image data 131 and the input image signal 120, thereby generating prediction error
data 121. The orthogonal transformation unit 102 30 performs orthogonal transformation on the
predictioR i&floredda, 121 &5 gohdiatei reapency Cowdfisie pe rEdRi SThe dasritratpronts si3guantizes

the freq%?ﬁ?@’&?ﬁf@cﬁ{ﬁss%?g% 2 %Mﬁ%?ed%@ﬁgi%ﬁ%zﬁﬂ éf‘&%‘?é éﬁ%hg ¥@?@ﬂ%‘é@“§§? coding

unit 112 performs entropy co variable-length c on the quantized values ereby
generatiff e doed pitstfeam terrespondesy) the 4l aniese ubitizatpeciition inversely
quantizesdlg,guantized values 123, thereby generating frequency coefficients 124. The inverse -
orthogonal transformation unit 105 performs inverse 5 orthogonal transformation on the frequency
coefficients 122, théfeliy lgomerding pradistorfesecdam ©BPaRa Hikle? 108 liagtheopratiction error

data 125anckthe pregigtigndmage fajr el hesehy gsneralingideraded imanefigfa h26, dhe block

memory 107 holds the decoded image data 126 as decoded image data 127 on 10 a block-by-block
basis. THETPAREGRe AAYNIDERDIGEMEYdecoded image data 126 as decoded image data 128 on a
frame-by{-t;@r@g Pasis. [0060] The intra prediction unit 109 performs intra prediction to 15 generate
prediction imagé data 129 of a current block to be coded. Specifically, the intra prediction unit 109
searches within fHérdBESHRA iRage Batd TEOSorEa ¢ Mige bivtd mEMEREINY, andReimbitss an image

ar‘?&)WhiSI&&%Wﬂﬂags%“%rﬁ%@ﬁé%@%fmﬁ%epﬁi%@ri'iz?n@@ﬁ%@'ﬂ cor PR duerdegRyggunit 110

performs inter prediction using the per-frame decoded image data 128 stored in the frame memory
108, to gepdiae peBridRUMmagECdERE130 38 thal@aesing osR POUeELZ5The picture type
determinggjgr yinit 111 selects one of the prediction image data 129 and the prediction image data 130
and outputs theselected data as the prediction image data 131. [0063] The frame memory control unit
113 manages thd dBE6dE8E B0iage dath ao8 isteren ftthefamLMeMere 108 NspacifislNy, the frame

memory gasol it BL3Aaleupnes vhebsrihe dedededimaga dar ket is ksatdhihedrame memory

208 or removed from the frame memory 208. Furthermore, the frame memory control unit 113
cohStrucEOETR e i8R 48 bteudaray dheanErerddiction it as a CD-ROM, or any

combination of systems, methods, integrated circuits, computer
programs, or computer-readable recording media.
[0052]
Hereinafter, exemplary embodiments are described in greater
20 detail with reference to the accompanying Drawings.
[0053]

Each of the exemplary embodiments described below shows a
general or specific example, The numerical values, shapes,
materials, structural elements, the arrangement and connection of

25 the structural elements, steps, the processing order of the steps etc.
shown in the following exemplary embodiments are mere examples,
and therefore do not limit the present invention. Therefore, among
the structural elements in the following exemplary embodiments,
structural elements not recited in any one of the independent claims

30 defining the most generic part of the inventive concept are des:c-ri-bed
as arbitrary structural elements.

[0054]

Four embodiments are described in the following. It will be

apparent to those skilled in the art that combinations of these

35 embodiments can be carried out to further increase the usability and
-18 -



35110. Furthermore, the frame memory control unit 113 generates - 20 - frame memory control
information 133 which includes the buffer description defining information and the reference list
description defining information. The variable-length coding unit 112 generates the coded bitstream
132 whictiaoitaled ithis dfamerboEmogessrol enfosmasst 183t if0064] [Coding process] Next, a
descriptiggd%%igen to an image coding method which is performed by the image coding apparatus 100
as mentione above. [0065] FIG. 4 is a flowchart of an image coding method according to this
embodiniEntsEdrtndradina &) 4 shows a coding process which is performed on a single video

sequence including aqﬁglréwvb%&éﬂ@wesb (0966 desEFsIbhe iBagR $ading GRRAtRTHS 100

determines a plurality of buffer descriptions and the reference list descriptions corresponding to the
plurality afisLffef desBrfstidEiwhasCais itrbe 08 UveWolef arpnRilBofpRturéstiea viaée sequence

(5101). HedufferdeseriptinnsAreusRdE SRS BICHISHO RRHRIA Nt iBe e (framaypemory).

Specifically, each of the buffer descriptions includes a plurality of buffer elements. Each butfer element
containsa I @iu pitiRr A e ot feSsshdBgad e NeT¥rasc6 2B piatiRé JerEdnGRE%rame

memorymer@%ﬁ%s@@#@?C&@&é*ﬂ&wﬁr@eﬁmm "8 FIGIRMRT AP WFRlity o refgrancs ictures

stored in the frame memory. [0067] The reference |IS descriptions are used to specify pictures to 30
be referrléattdj EpEdmEdy, ede F@fe‘?@f&ealfﬁ deSEhipfio 6 rasphrds exB1asReN: [SiteSBlone) to one
buftgr d . The reference list descriptions are used to generate a reference list indicating a
correspondence relationship between reference plctures and reference indexes. Specifically, each of
the refereq€dliisg apparatus]

FIG. 3 is a block diagram which shows a structure of an image
coding apparatus 100 according to this embodiment.
[0057]
15 The image coding apparatus 100 codes an input image signal
120 on a block-by-block basis so as to generate a coded bitstream
132. As shown in FIG, 3, the image coding apparatus 100 includes
a subtractor 101, an orthogonal transformation unit 102, a
quantization unit 103, an inverse guantization unit 104, an inverse
20 orthogonal transformation unit 105, an adder 106, a block memory
107, a frame memory 108, an intra prediction unit 109, an inter
prediction unit 110, a picture type determination unit 111, a
variable-length coding unit 112, and a frame memory control unit
113.
25 [0058]
The input image signal 120 is a video or image bitstream.
The subtractor 101 calculates a difference between prediction image
data 131 and the input image signal 120, thereby generating
prediction error data 121. The orthogonal transformation unit 102
30 performs orthogonal transformation-on the prediction error data 121
to generate frequency coefficients 122. The quantization unit 103
quantizes the frequency coefficients 122, thereby generating
guantized values 123. The variable-length coding unit 112 performs
entropy coding (variable-length coding) on the quantized values 123,
35 the.reby generating the coded bitstream 132.
- 19 -



35 descriptions describes the reference indexes and the associated - 21 - reference pictures in the
reference lists. These reference indexes are written into a coded bitstream as information which
indicates the reference pictures actually referred to and are thus transmitted from the image coding
apparatuEOlQ)[é% an image decoding apparatus. 5 One reference list is used when uni-directional

prediction is usedyihilgy g sefergnee tisks arerisaa whembi-dirsetienal preficlion j:4sehd0068]
Next, the image coding apparatus 100 writes, into a sequence 10 parameter set (SPS) in the coded

bitstreanfHR) beLELMEN RS CHigtion (G RRY B ATARGH PhICIS BRTRS ¥ HeRIR MBS Buater

descriptigns«(SD2drlere) $R8de A BRreraeisFset{Bersier infermanon) he eashwiden segdence.
[0069] 15Next, the image coding apparatus 100 writes, into SPS, the reference list descrj éion defining
information 1BPEHg (e BTN GF1eRroth s iBRHR5Y035. 1601 RS, theAfage coding

apparatugh:sslegisn Earaa6k Dintdee.c 20 anerebthel buien descriptipasatiely is (dbe dged to code
the picture (5104). |t is.to be noted that the image coding apparatus 100 may select one Quffer
descriptidh foPUcH SHEZD (657 DNERLtnd At KodiG apbSrEs 400 WS hA e 25

description selasiing éferraation vdicibsnatifies dkrselactedimfer deserigiientinterapintuke header
corresponding, to the current icgure (or aslic heacjir r corrg&gond'n to the cucHent slice) and included

in the codet/bRSHEaHES A A RN Bk +éRAREHSPHEL APBA SIS driding o the
setegted Huifps dessyipiendr IPselectedr iROF2hme memory 108 holds the decoded

image data 126 as decoded image data 128 on & frame-by-frame
basis.
[0060]

The intra prediction unit 109 performs intra prediction to

15 generate prediction image data 129 of a current block to be coded.
Specifically, the intra prediction unit 109 searches within the
decoded image data 127 stored in the block memory 107, and
estimates an image area which is most similar to the input image
signal 120.

20 [0061]

The inter prediction unit 110 performs inter prediction using
the per-frame decoded image data 128 stored in the frame memory
108, to generate prediction image data 130 of the current block,
[0062]

25 The picture type determination unit 111 selects one of the
prediction imége data 129 and the prediction image data 130 and
outputs the selected data as the prediction image data 131.

[0063]

The frame memory control unit 113 manages the decoded

30 image data 128 stored in the frame memory 108. Specifically, the
frame memory control unit 113 determines whether the decoded
image data 128 is kept in the frame memory 208 or removed from the
frame memory 208. Furthermore, the frame memaory control unit
113 constructs reference lists to be used by the inter prediction unit

35 110. Furthermore, the frame memory control unit 113 generates
- 20 -



-Finally, the image coding apparatus 100 codes a current picture or slice using the buffer description
selected for the picture or slice and the reference list description corresponding to the buffer 35
description (5106). Furthermore, the image coding apparatus 100 - 22 - generates the coded

bitstreani B RhIOERRide SHRFEUINNP E608E B&al 873 i diihg @ sthiBe & H PRIcess of
writing thegetenenee fist Sraersdplieroeefaing Miermationa(SA0R) shewe NFGIL HipLRis a

flowchart of a writing process (5103) of reference list d scrrirtion efining information. [0074 In

this emb8&RBHE Ghe FEFRIEREL RSP descriptith defiPIBMBRALHon O REN iMB'SPstdithe coded

bitstreamy E3eirathiss wiitieg Rrogess (B103)réQ0D] 1 3 2Fitethicthe imagedeoslinghapparatyse100
determines whether a defaylt reference list or.a_reordered reference list is used (S111). 15 Here, the
defatilt réfeeRoE YlsF%rgiF@lie@ REMA UARNLE 2onstructed according to a predetermined default
reference figi@&gnstructing scheme in the image coding apparatus and the image decoding apparatus.
In other \ﬁ(erdra, as the defauli reference list for the same picture (or slice), the same reference list is
constructedif the iﬁré%%% oding apparatus and the image decoding apparatus. [0076] Next,
the image coding\appgrafusckdft wrties infog$Pen a frstrigertatiooctat fof inticaiing wheirer or not
reference list re%rderlrkqﬁlgs erf medg%SllZ). Thglilmage codlnégtappar%tﬁs 100 then Hg%%sd%usmg

the writtdr fifst F&BFdE EthENEa50t FtdiDkedRparatus 100 as men
10 above.
[0065]

FIG. 4 is a flowchart of an image coding method according to
this embodiment. Furthermore, FIG. 4 shows a coding process
which is performed on a single video sequence including a plurality of

15 pictures.
[0066]

Firstly, the image coding apparatus 100 determines a plurality
of buffer descriptions and the reference list descriptions
corresponding to the plurality of buffer descriptions which are to be

20 used over a plurality of pictures in a video seguence (5101). The
buffer descriptions are used to specify pictures to be held in the
buffer (frame memory). Specifically, each of the buffer descriptions
includes a plurality of buffer elements. Each buffer element
contains a unique picture identifier corresponding to one reference

25  picture stored in the frame memory. This means that each of the
buffer descriptions indicates a plurality of reference pictures stored
in the frame memory.

[0067]

The reference list descriptions are used to specify pictures to

30 be referred to. Specifically, each reference Ilist description
corresponds exclusively (one-to-one) to one buffer description. The
reference list descriptions are used to generate a reference list
indicating a correspondence relationship between reference pictures
and reference indexes. Specifically, each of the reference list

35 descriptions describes the reference indexes and the associated
- 21 -



reordering is performed (S113). [0077] When reference list reordering is performed (Yes in 5113),
the image coding apparatus 100 writes, into SPS, first reference list 30 reordering information for

reorderin%@jcture identifiers in a reference list (511&% zf\nd terminates the writing process (S103). In
t

other workfs! ThE RfE rersrERtRTid rddHeFnbFntStrfatibh dic RS the RHGIIS BF e dRZRXE Bf the

picture identfiersi {07 8h3oCN dhel em@ifan@a/vheagefﬂ?@r?ﬁ%ltsbrew@ﬁdhgi ﬂﬁm()@;tégosrg@rformed
No in S113), the image coding apparatus 100 terminates the writi rocess (5103). :
Thus. thel etBrT B SoLE A AR A g T NN SAGLAES MR T A I Fe G A the firs
referencetlist reordgring odorrgatiorp 30880k 100 Tiwe fofloivingestdbes] smepdipgppracess.(5106)
shown in EIG. 4. FfIG. 6.is a{loxﬁchart which shows af.i[%éem odimjnt of the 10 codin%&reoﬁgss
(5108). (0085 " ETERNY ShdImigetastind Aparatid FbGoN S PL RdtahiPrdidre
comprising lall pictwre idefeifierscia lihet setected beflendesariptiodiaccafding ltpaelgfatibrefesence list
constructingOESﬁheme 15 (5121). Next, the image coding apparatus 100 judges using a first reordering
I

flag includedin the reference list description defining information whether or not reference list
reordering0Es3formed (S122). [0082]

Next, the image coding apparatus 100 writes, into a sequence

10 parameter set (SPS) in the coded bitstream 132, the buffer
description defining information which defines the determined buffer
descriptions (5102). Here, SPS is a parameter set (header
information) in each video sequence.

[0069]

15 Next, the image coding apparatus 100 writes, into SPS, the
reference list description defining information for defining the
plurality of reference list descriptions (S103).

[0070]
~Next, the image coding apparatus 100 selects, for each picture,

20 one of the buffer descriptions which is to be used to code the picture
(5104). Itis to be noted that the image coding apparatus 100 may
select one buffer description for each slice.

[0071]
Next, the image coding apparatus 100 writes the buffer

25 description selecting information which specifies the selected buffer
description into a picture header corresponding to the current picture
(or a slice header corresponding to the current slice) and included in
the coded bitstream 132 (S105). In addition, one reference list
description corresponding to the selected buffer description is

30 selected.

[0072]

Finally, the image coding apparatus 100 codes a current
picture or slice using the buffer description selected for the picture or
slice and the reference list 'description corresponding to the buffer

35 description (5106). Furthermore, the image coding apparatus 100
e Jo R



20When reference list reordering is performed (Yes in 5123), the image coding apparatus 100
reorders the picture identifiers in the reference list according to reference list reordering information
included in the reference list description defining information (5124). The i |mg%e coding apparatus 100

then cod@@fﬁ%@ﬁ‘?@nttﬂ@tuF@Qﬁﬁ%s‘ﬂ&@ﬁ%ér@&d@@tﬁéfé%é@ﬁsﬁ( £5)FRS83IN9  On the

other hang; adendrgfarence list reordering is not performed (No in S123), the image coding apparatus
100 codes the current picture or slice using the default reference list (5125). 30 [0084] FIG. 7is a
flowcharth@ié? $hows a second embodiment of the coding process (S106). [0085] Firstly, the

i?]ﬁagelcodiggbafr;naréttﬂa |1@ngsﬁé§@rﬂ3@f®|b3@@é@§@5 f\blsﬁ mfgptilsm@m@tmﬁei?]ejttifie(rs in \
the selec u escri t|o ccordin referenc constrycti cheme (5131
Noxs thelFSaH Gbiy A its 100 FEAHA LS HtICH o Rt I i ek Hoscmgfoft i
updated ﬁf@fwr@haewsw@wmm gverisiecissigest) (P2 Here tipdate (nverddelcsmeans
modifying%re owerl %1 r, the reference list description defined in an upper layer. Specifically, the
update ( H?JI%WS’ Uaﬂﬁ/ 3P each picture or slice, the reference list description defined in the

reference (ig) Begcription defining information in SPS. [0086] 10Next the image coding apparatus 100

writes, into a slice he derofth rrentsll anu atefla rlndl atin %whetherﬁg otareference
list description |si|}5 e (gi% ﬁgfﬁfﬁg b@dlﬁ ﬁf’e%c QTG HE B date flag

whether onfota eferante liskeseriptien Isgmaiedtfﬁé_%cﬂﬁowﬁtream 132 in this
writing process (5103).
[0075]
Firstly, the image coding apparatus 100 determines whether a
default reference list or a reordered reference list is used (5111).
15 Here, the default reference list is a reference list which is constructed
according to a predetermined default reference list constructing
scheme in the image coding apparatus and the image decoding
apparatus. In other words, as the default reference list for the same
picture (or slice), the same reference list is constructed in the image
20 coding apparatus and the image decoding apparatus.
[0076] |
Next, the image coding apparatus 100 writes, into SPS, a first
reordering flag for indicating whether or not reference list reordering
is performed (5112). The image coding apparatus 100 then judges
25 using the written first reordering flag whether or not reference list
regrdering is performed (S113).
[0077]
When reference list reordering is performed (Yes in $113), the
image coding apparatus 100 writes, into SPS, first reference list
30 reordering information for reordering picture identifiers in a
reference list (5114) and terminates the writing process (5103). In
other words, the first reference list reordering information indicates
the details of reordering of the picture identifiers.
f0078]

35 On the other hand, when reference list reordering is not
- 23 -



When a reference list description is updated (Yes in 5134), the image coding apparatus 100 writes,
into the slice header of the current slice, a second reordering flag for indicating whether or not

reference list reordering is performed (5135). The image coding 20 apparatus 100 then judges using
the secomEFEBFdBARY é‘h@ Whethédroh fdteeiBtenc FeiEtidR ARG IShefotREdt 51867 48888]

When refgiengg-lishigqsdedes & petforged (Yes in 5136), the image coding apparatus 100 writes, into
the slice header of the 25current slice, second reference list reordering information for reordering
picture idehHfetd in the reference list (5137). The image coding apparatus 100 then reorders the

picture identifiersrip gke refReenee fistageerdingto thessasprigefetanne listreerdering dnfermation
(5138). 30[0089] ext, the ima%e C din% apparatus 10 codesv\t/pe currenéslice using,the
reordered tefidRte Q51455 (0688 A€M OH e ARKT hdRE wHERTa refefdidalRt d&ription is

not 35 updated éNe i blHnilkeigage coding apparatus 100 judges using - 25 - the first reordering
flag incluged in the reference list description defining information whether or not reference list
reorderin qg%@r ormed (5139 and 5140). [0091] 5When reference list reordering is performed (Yes in

5140), the imageTupding! apRaraiusdt-Teekders i pistpiidentifiess D ghestetarenca Ist@ccording to
the first reference list reorderiﬂ%inf rm[%t:on included in the reference list description definin

informatién (5149: 19[dB93] N WiSaghdrdttls FO8 RBHET AR et Eice using
thei igordesti refesener:ist (3148 J0093]

[0081]

Firstly, the image coding apparatus 100 constructs a default
reference list comprising all picture identifiers in the selected buffer
description according to a default reference list constructing scheme

15  (S121). Next, the image coding apparatus 100 judges using a first
reordering flag included in the reference list description defining
information whether or not reference list reordering is performed
(5122).

[0082]

20 When reference list reordering is performed (Yes in $123), the
image coding apparatus 100 reorders the picture identifiers in the
reference list according to reference list reordering information
included in the reference list description defining information (5124).
The image coding apparatus 100 then codes the current picture or

25 slice using the reordered reference list (S125).

[0083]

On the other hand, when reference list reordering is not
performed (No in §123), the image coding apparatus 100 codes the
current picture or slice using the default reference list (5125).

30 [0084]

FIG. 7 is a flowchart which shows a second embodiment of the
coding process {5106).

[0085]
Firstly, the image coding apparatus 100 constructs a default

35 reference list comprising all picture identifiers in the selected buffer
- 24 -



"~ On the other hand, when reference list reordering is not 15 performed (No in 5136 or No in S140), the
image coding apparatus 100 codes the current slice using the default reference list (5142). [0094]
[Syntax diagram] FIGS. 8A and 8D are each a sg/ntax diagram which shows the 20 locations of the

buffer deS&RHAR ABMRHCRISHARIGA dhdBhey

FerBhRESIICGeiSTptioR B NAIGPRRIBIRin a coded

bitstreamy B this pmbeinenth Ewerexea ples syntpoeeations aondaseihedndbefelovyiag. [0095]
25The coded bitstream 1332 shown in FIG. 8A includes SPS 301 gPSO), ﬁg@% of PPSs

(PPSO ahli PPY), 3nd%

BIUrAI of pictudTRAA BOD Ealh ot thE Pi&ite

302

iﬁ@lud@a picture

header 33& ol gtpigiure ataipast 382.dedpictise data, parti3d2dnclugesat plufaliie ofiglicy data 335.
The SPS E:E\)fl includes buffer desgriﬁtion %finin% information.3 ZF(BD define), reference

30[0096]

list descriptioidefMAg

OPfatioh A3 B B abAKE], ahdBn SPY ToRfiridt =1 AERSriRY

97] 35The

buffer degerfiptien defiring infprorationsl2 defieesficaly ihurality O bufies deseriuipris 31b.For
example, like the above-m ntimed buffer escri#éions ?15 the bg%ﬁkggscriptb)ns 315.eac

plurality cﬂnfﬁﬂf Yl 8MERC A

HifioPd SHEBufBFd&&hRBA% Afdim

include a

fioh ?5‘ icflides the

number ah 5 hefiesfdesaniptionst3t4 umpien rofd bfis) indidatfag the tiembiey Fheffer descriptions 315

included

10

i5

20

25

30

35

'trbr(pgéafffer description defining information 312.

Next, the image coding apparatus 100 writes, into a slice
header of the current slite, an update flag for indicating whether or
not a reference list description is updated (5133). The image coding
apparatus 100 then judges using the update flag whether or not a
reference list description is updated ($5134).

[0087]

When a reference list description is updated (Yes in S134), the
image coding apparatus 100 writes, into the slice header of the
current siice, a second reordering flag for indicating whether or not
reference list reordering is performed (S135). The image coding
apparatus 100 then judges using the second reordering flag whether
or not reference list reordering is performed (5136).

[0088]

When reference list reordering is performed (Yes in 5136), the
image coding apparatus 100 writes, into the slice header of the
current slice, second reference list reordering information for
reordering picture identifiers in the reference list (5137). The
image coding apparatus 100 then reorders the picture identifiers in
the reference list according to the second reference list reordering
information ($138).

70089]

Next, the Image coding apparatus 100 codes the current slice
using the reordered reference list (5142).
[0090]
On the other hand, when a reference list description is not
updated (No in $134), the image coding apparatus 100 judges using
- 25 -



[0098] The reference list description defining information 313 defines 10 a plurality of reference list
descriptions 316. Each reference list description 316 (e.g. RLD2) is associated exclusively with a

buffer description 315 (e.g. BD2). Furthermore, the SPS 301 is identified by the unique SPS identifier
311 (e.g. 98 1irso) §6686)1BEa LG tHePpeB0S iﬁé?m?dé@@@%@c#&?gt & HhatioH 281

(sps_selerdramnicha PR$JdaMifier 824 theshih). the SBS selpeting ddonmationd2 ¢ig@ps; select =
0) indicates the SPS(?O%Z\/lv%i his rgef%rﬁa 0. Furthermore, each of the PPSs 302 is identified by the
unique PRS'itRHiife :5 ( %% A = 7*20[0100] The picture header 331 includes PPS
selectingfinfgsmgtion (pps_select) 333 and buffer description selecting information 334 (bd_select).

[0101] 25PPS selecting information 333 (e.g. pps_select = 0) indicates the PPS hich is referred
to. Ubing this b o) SLER AN G B S ST of ror s 305 8 Sekdred t bt HBure
header 3ghduuthargiorg, bsipa Hae S S@lecting drfosmationisi2t ineutedriniherBPi® 302 the SPS
301 is referred to from the PPS 302,.30 referre? to. This links the current 'Lctgre to the available
pIuraIityJ ﬁ:rf‘fgr"&gscrjiﬁt ong%ﬁarl%fgl%ncteolis agsc i'[gﬁ(gnsr fri&dihGhe's S%ﬂ'ﬁ‘?ﬁ’(ﬁaﬁ
With the hufterrdescoptiomseledtind inforratonrdd4 fegc85hids seleet st R)ponof thef buifer
description? is lgéjecified.(o{ﬂ%s - 27 - one buffer description and its corresponding reference list
descriptidﬂ ENS éalgc%’d fitPTe plurality of buffer descriptions and reference list descriptions. [0103]
10 [0092]

Next, the image coding apparatus 100 codes the current slice
using the reordered reference list (5142}).
[0093]

On the other hand, when reference list reordering is not

15 performed (No in S136 or No in $140), the image coding apparatus
100 codes the current slice using the default reference list (5142).
[00947
[Syntax diagram]

FIGS. BA and 8D are each a syntax diagram which shows the

20 locations of the buffer description defining information and the
reference list description defining information in a coded bitstream in
this embodiment. Two exemplary syntax locations are described in
the following.

[0095]

25 The coded bitstream 132 shown in FIG. 8A includes SPS 301
(SPSO), a plurality of PPSs 302 (PPSO and PPS1), and a plurality of
picture data 303. Each of the picture data 303 includes a picture
header 331 and a picture data part 332. The picture data part 332
includes a plurality of slice data 335.

30 [0096]

The SPS 301 includes buffer description defining information
312 (BD define), reference list description defining information 313
(RLD define), and an SPS identifier 311 (sps_id).
[0097]

35 The buffer description defining information 312 defines a
- 26 -



5The slice data 335 included in the picture data 303 is coded and decoded using ordered reference
pictures according to the selected buffer description and the selected reference list description. [0104]
10Furthermore, as shown in FIG. 8B, each of the slice data 335 includes a slice header 341 and a
slice datadulitaBi, T sliee (data pdaSa2mitRides 3 plarality bPEodfAuRiPlEL) &R 34B€/0105] In

a coded hitsiream-1324; She RPB selerting sorpiatan 383 .5 and the brifer deseripgon aelecting

information 334 are not included in a picture header 331A, but are included in the slice header 341.
Also in thidlcaseate éffetisditheasie aditosy iR tHéasd 8AvAMIH: FIG USANREBR Ebtdified. [0106]

201tis to be, poteddhat rgligeo i H@fﬁmvﬁ eXPEIAURTIRAY B9 replacerbly fRUDPIGHERWNgT. The

sub-picture unit includes, for example, a file, an entropy slice, and a group of blocks constituting a
wavefronPproEss g SR pieture %émtibﬂqwmrdhfﬁ%ﬁiﬁoeu pricadng (Repy URtP 250107

The abovg brifer descriperdriiningsinfaunatenand referepgerist drserpfion Siefiniag intpgmation
are signalled in the SPS syntax structure according to the pseudo code in the table shown in FIG. 9.
30[0108] i PfOTREdERBridtbes define the parsing process of each syntax element according to the
same bit tation as the AVC video coding scheme as follows: [0109] 35ue(v): unsigned integer

Exp-Golomb-coded syntax element - 28 - o o i )
The reference list description defining information 313 defines

10 a plurality of reference list descriptions 316. Each reference list
description 316 (e.g. RLD2) is associated exclusively with a buffer
description 315 (e.g. BD2). Furthermore, the SPS 301 is identified
by the unique SPS identifier 311 (e.qg. sps_id = 0).

[0099]

15 Each of the PPSs 302 includes SPS selecting information 321
(sps_select) and a PPS identifier 322 (pps_id). The SPS selecting
information 321 (e.g. sps_select = 0) indicates the SPS301 which is
referred to. Furthermore, each of the PPSs 302 is identified by the
unigue PPS identifier 322 (e.qg, pps_id = 0).

20 [0100]

The picture header 331 includes PPS selecting information
(pps_select) 333 and buffer description selecting information 334
(bd_select).

[0101]

25 PPS selecting information 333 (e.q. pps_select = 0) indicates
the PPS 302 which is referred to. Using this PPS selecting
information 333, one of the PPSs 302 is referred to from the picture
header 331. Furthermore, using the SPS selecting information 321
included in the PPS 302, the SPS 301 is referred to from the PPS 302

30 referred to. This links the current picture to the available pluratity
of buffer descriptions and reference list descriptions defined in the
SPS 301.

[0102]
| With the buffer description selecting information 334 (e.g.
35 bd_select = 2), one of the buffer descriptions is specified. Thus,
- 27 -



with the left bit first. [0110] u(n): unsigned integer using n bits. When n is "v" in the syntax table,
the number of bits varies in a manner dependent on the value of other syntax elements. [0111]
The following explains the semantics associated with the syntax elements representing the buffer

descriptif BefitiHd iRfornt R B AR rétB@nci fist GESERAN LNy FRERFERGE 101Fhe following

syntax elgamefimaie Melkdekir te $BS 80T HRd 1z]uralibisofonierapatalsidipdieaiesthe number of
bits of first temporal iﬂignd temporal _id. [0113] 15number_of_bds (the number of buffer descriptions
314) indit&ted BREFuNDe CESFNMIEP - bes_minus! included in the SPS 301. In other words,

number_faf b@is jndicates the number of buffer descriptions 315 included in the SPS 301. [0114]
20nymber_of bes,minusl[i] indjcat e number of buffer elements in, the byffer description BD[i].
1) st dUI6 POEe Rag i IRt Coh (5 bl L7 b7 1AOBO8 GHERce

betweenzmelirgatpigiere andsilee wiekense 2be fisterecassphiaiechwitty theobdffrgelemerti BE[][0] in
i  pose-r e, WAL Trs ek Do Bon Tagl] o 150 ShEERes FAF I PBC Uifrence has
a negativeeluRy §0[Q116] first_delta_poc_minusl[ilindicatesanabsolutePOC difference value
between[aoni%rfft picture and the reference picture

10 Furthermore, as shown in FIG. 8B, each of the slice data 335
includes a slice header 341 and a slice data part 342. The slice data

~ part 342 includes a plurality of coding unit (CU) data 343.
[0105]

In a coded bitstream 132A, the PPS selecting information 333

15 and the buffer description selecting information 334 are not included
in a picture header 331A, but are included in the slice header 341,
Also in this case, the effects the same as those in the case shown in
FIG. 8A can be obtained.

[0106]

20 It is to be noted that "slice” in the above explanation may be
replaced by “sub-picture unit”. The sub-picture unit includes, for
example, a tile, an entropy slice, and a group of blocks constituting
a wavefront processing sub-picture partition (Wavefront Parallel
Processing (WPP) unit).

25 [0107]

The above buffer description defining information and
reference list description defining information are signalled in the
SPS syntax structure according to the pseudo code in the table shown
in FIG. 9.

30 [0108]

The descriptors define the parsing process of each syntax
element according to the same bit representation as the AVC video
coding scheme as follows:

[0109]
35 ue{v): unsigned integer Exp-Golomb-coded syntax element
- 28 -



associated with the buffer element BE[i][0] in the buffer description BDJi].first_delta_poc_sign_flag]i] -
and first_delta_poc]i] define 35 the value of the signed variable BDDeltaPOC]i][0] as - 29 - [0117]
BDDeltaPOCIi][0] =( first_delta_poc_minusi[i] + 1) * (1 - 2 * first delta_poc_sign_flag[i] ) [0118]
SBDDeIt&‘PthlET[G] ] lElsttﬁ‘éfl’ifighest signed POC difference value among all reference pictures
associateg yith the buffer elements BE[i][]] in the buffer description BD[i]. [0119] first_temporal_id[i]
specifies a temporal identifier and is 10represented by bits_for_temporal_id bits first temporal_id[i]
defines the valud'éfthe YisHABE GalABRI BD TR BNl DRTIG as Y BbTempbralib[ift] =
first_temporalaid[id812 1k hedaitanpes: arinyskilibindisatesam aegative EREndisianes vatte from the

reference p

buffer el

¢

ssociated with the buffer element BE]i][j] to reference picture associated with the

[ifAE I THE BRnte? (§88&THton BDJi]. delta_poc_minus1[1][j] defines the value of the

signed vagablg BDDeltaPOC]i][j+1] as 20[0122]

The following explains the semantics associated with the

syntax elements representing the buffer description defining

information and the reference list description defining information.

10 The following syntax elements are included in the SPS 301.
[0112]
bits_for_temporal_id indicates the number of bits of

first _temporal_id and temporal_id.
[0113]

15

30

20

number_of_bds (the number of buffer descriptions 314)
indicates the number of number_of bes_minusl included in the SPS

1. In other words, number_of bds indicates the number of buffer
descriptions 315 included in the SPS 301.
[0114]

number_of_bes_minusl[i] indicates the number of buffer

elements in the buffer description BD[i].

[0115]

first_delta_poc_sign_flag[i] indicates the sign (plus or minus)
of the POC difference between a current picture and the reference

25 picture associated with the buffer element BE[i][0] in the buffer

description BD[i]. first _delta_poc_sign_flag[i] equal to 0 specifies
that
first_delta_poc_sign_flagfi] egual to 1 specifies that the POC
difference has a negative value.

30 [0

116]

the POC difference has a positive value, while

first_delta_poc_minus1[i] indicates an absolute POC
difference value between a current picture and the reference picture
associated with the buffer element BE[i}[0] in the buffer description
BD[i].
35 the value of the signed variable BDDeltaPOC[i][0] as

first_delta_poc_sign_flag[i] and first_delta_poc[i] define

- 20 -



BDDeltaPOC]i][j+1] = BDDeltaPOCIi][j] - (delta_poc_minusl[i]{j] + 1) [0123] temporal _ADM)] specifies a
temporal identifier and is 25represented by bits_for_temporalbits. temporal_id[i] defines the value of
the unsigned variable BDTernporallD[i][j+1] as [0124] BDTemporallDJi][j+1] = temporal_id[i][j] [0125]
30ref_oic[_¢f§t}r?13)dification_flag_lO[i] equal to 1 specifies that num_ref_idx_10_active_minusi[i] and

more_modificatiglbﬁ%gt%rp@teﬁ?r[lbf})@ﬁequfgﬂgdt@pcéef spceiste tlﬁ} RL@[ij corresponding to the
[

buffer description BDJi]. ref_pic_list_modification_flag JOJi] equal to 0 specifies that
num_ref_idx_10_active_minusi[i] &t 35rofelifddift@tioh. Bag afédidt Prgéht. ) 30 - [0126]
When ref{_gigllg“;}_modification_flag_lO[i] is equal to 1, the number of times that
more_modification flag is equal to 1 following ref pic_list modification_flacg 10[1] shall not exceed

5(num_ref_idx_16RABRERRAGHP L) sl 7pe ther g hrstnsbamesism flad I TEY6a! to 1

specifies faatRun iebuidyx &1 astiveraipesilipand rrare_Juedification_flag Areieseptigespecifying
the reference picture list RL1[1] corresponding o .
elements BE[i][3]1'in the buffer description BDJI].
[0119]
first_temporal_id[i] specifies a temporal identifier and is

10 represented by bits_for temporal_id bits. first_temporal_id{i]
defines the value of the unsigned variable BDTemporalID[i][0] as
r0120]

BDTemporalIlD[i][0] = first _temporal_id[i]
[0121]

15 delta_poc_minuslfil]i] indicates an negative POC distance
value from the reference picture associated with the buffer element
BE[i][j] to reference picture associated with the buffer element
BE[T][j+1] in the buffer description BD[i]. delta_poc_minusi[il[j]
defines the value of the signed variable BDDeltaPOC[i][j+1] as

20 [0122]

BDDeltaPOC[i][j+1] =
BDDeltaPOCIi}{j] - (delta_poc_minus1[il[j] + 1)
[0123]
temporal_id[i}[j] specifies a temporal identifier and is

25 represented by bits_for_temporal_id bits. temporal_id[i] defines
the value of the unsigned variable BDTemporallD[i][i+1] as
[0124]

BDTemporallD[i][j+1] = temporal_idli][j]
[0125]

30 ref_pic_list_modification_flag_l0[i] equal to 1 specifies that
num_ref_idx_10_active_minusl[il and more_modification_flag are
present for specifying the reference picture list RLO[i] corresponding
to the buffer description BD{i]. ref_pic_list_modification_flag_I0[i]
equal to 0 specifies that num_ref_idx_l0_active_minusif[i] and

35 more_modification_flag are not present.
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10 to the buffer description BDIi]. ref_pic_list_modification_flag_11[i] equal to O specifies that
num_ref_idx 11 active_minusl[i] and more_modification_flag are not present. [0128] When

ref pic list_modification_flag_11[1] is equal to 1, the 15number of times that more_maodification_flag is
equal to iqéll%ﬁilng ref pic_list_modification_flag_11[i]shallnotexceed

(num_fef_idX_llmﬁ?QH?ﬁ@Fl?ﬁ'E]_ﬁé@;ﬂ?ﬂfﬁ?ﬂﬂcat_io'?'P"F'La{ 1811301l dNinsil] ingigates the
maximum 20reference index for reference picture list RLO[I] corrésponding to the buffer description
BD[i]. [0r30Mber ¢fukimes iERaf1MRiRe MGIEIGRHSBatEe thd TR Int Pelefel bowidek for

reference@fctwejﬁtsﬂ/%{ib@m%%ft@aﬂm%@%%glbuffer degegiption BDRJo{0131] ey ceed
|

more_madification_fla toqether with be_idx specifies which of the reference pictures are re-mapped.
moré_mAaHcRidE TG BqtRL-B L MsciidB ¥ed dé fexlia-present immediately following 30
more_mgqdgjficagion_flag. more_modification_flag equal to 0 specifies the end of the loop for re-mapping
reference pictures in the reference picture list. [0132] be_idx_in_ref pic_list

indicatestherefereReBiéutts 85 RS HiaE (ith Hrthurtdl bi&ASRBEG b SRRFMfIBR dirdént - 31 -
buffer degeriptionBDEE 1idx idevtfies the BiC[yTe #kE more modification_flag are
present for specifying the reference picture list RL1[i] corresponding
10  to the buffer description BD{[i]. ref_pic_list_modification_flag_l1]i]
equal to 0 specifies that num_ref_idx_I1_active_minusi[i] and
more_modification_flag are not present.
[0128]
When ref_pic_list_modification_flag_I1[i] is equal to 1, the
15 number of times that more_modification_flag is equal to 1 following

ref_pic_list_maodification_flag_11[i] shaill not exceed
(num_ref_idx_I11_active_minusi[i] + 1).
[0129]

num_ref idx |0 active_minus1{i] indicates the maximum
20 reference index for reference picture list RLO[i] corresponding to the
buffer description BDIi].
[0130]
num_ref idx_I1_active_minusl[i] indicates the maximum
reference index for reference picture list RL1[i] corresponding to the
25 buffer description BDIi].
[0131]
more_modification_flag together with be_idx specifies which
of the reference pictures are re-mapped. more_modification_flag
equal to 1 specifies that be_idx is present immediately following
30 more_modification_flag. more_modification_flag equal to 0
specifies the end of the loop for re-mapping reference pictures in the
reference picture list.
[0132]
be_idx_in_ref_pic_list indicates the reference picture
35 asscciated with the buffer element BE[i][be_idx] in the current
- 31 -



re-mapped in the current reference list RLO[i] or RL1[i] associated with the buffer description BD[i].In
this embodiment, the re-mapping process for reference pictures in a reference list is 5 performed
according to the same scheme as AVC video coding scheme. [0133] The variables or lists

BDDeItaFttD@_ﬁ'[ﬁ and BT Eriporal B _[rbj!oresghﬁth@ﬁilur@i%ﬂ@ffé@ﬁodﬁ@ BuffeicdeseriptionstBD[i]. One
10 out of thisplyality QFbUifer desFUpPHONS s suUbseaHentiy selpetedy %Ef'ﬁ?gﬁ?{&%‘i fgr

description is use(?ln the slice coding and decodisgﬂprocess as mentioned above. [0134] It is to be
i

noted that/ii8 syiitax |1Boif@eschlsiag Hofiee nsdebdription deétinihlgimfoRfialios Hie dfereite list
descriptiqn: dgfinng; KEorp1asiondaay he cambied-as phe: n-such; implerpeptalionss. theparameters for

defining a reference list description immediately follows the parameters for defining the corresponding

buffér deS@IPHSAN Rthd e@nthRdn HIG 8., the PEs&futRbesf parafiéterybéeemesding
[number_gfrhds & 3], [BDO define], [RLDO define], [BD1 define], [RLD1 define], [BD2 define], [RLD2
define]. [0135] [Effect of coding method] 25With the foregoing, the image coding apparatus 100
accordind tlthislembodiment is capable of preventing redundant repetition of the same parameters for

constructing the refrence{ists insthg cogeekbitstrag I bis @?@]Nsatﬁainmg?éqq_grag.gg@[ﬁus 100 to
improve the coding efficiency of the parameters describing reterence list
represent the plurality of periodic buffer descriptions BDJ[i]. One

10 out of this plurality of buffer descriptions is subsequently selected,
and the selected buffer description is used in the slice coding and
decoding process as mentioned above.

[0134] _
It is to be noted that the syntax loop describing buffer

15 description defining information and reference list description
defining information may be combined as one. In such
implementations, the parameters for defining a reference list
description immediately follows the parameters for defining the
corresponding buffer description. In the example in FIG. 8A, the

20 sequence of parameters becomes [number_of_bds = 3], [BDO
define], [RLDO define], [BD1 define], [RLD1 define], [BD2 define],
[RLDZ define].

[0135]
[Effect of coding method]

25 With the foregoing, the image coding apparatus 100 according
to this embodiment is capable of preventing redundant repetition of
the same parameters for constructing the reference lists in the coded
bitstream. This aliows the image coding apparatus 100 to improve
the coding efficiency of the parameters describing reference list

30 construction. Furthermore, the image coding apparatus 100 is
capabie of achieving design harmonization of reference list
description data units with the buffer description data units and with
the hierarchically structured signaling units of a coded bitstream.
[0136]

35 [Decoding apparatus]
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30 construction.Furthermore, the image coding apparatus 100 is capable of achieving design
harmonization of reference list description data units with the buffer description data units and with the
hierarchically structured signaling units of a coded bitstream. [0136] 35[Decoding apparatus] FIG.
10 is a block diadrafm wWHicls shBWack shiadiirs bR ifth§d @éb%@irﬁ}%‘bﬁﬁ‘#ét%é%@ma%@ﬁ%g to this

embodimgpt. {OARE Eh9Eraga sleroding-apnaralus RPOROWRB Fimidrdecodes 5 a coded

bitstream 232 on a block-by-block basis, thereby generating decoded image data 226. This image
decoding[%b%?a}us 200 includes a variable-length decoding unit 212, an inverse quantization unit

204, an inverse orthegeRaldEapriemeate) 4Pk 308188 2drgr208wanblack raempry 28¢ca&rame

memory 208, an intra prediction 10unit 209, an inter prediction unit 210, a picture type determination

unit 211, rfeP4 BANRAESERBR) chAtdPlngt 218Cne] P10 CrhRasifed BiRtRAM BB §E P Eample,
the codegh biggitpad 187-grnemried by s, abovrinage9ding sppaiaiys 004201391200

Thevariable-lerégthdecodingunit212performs variable-length decoding (entropy decoding) on the coded

bitstream DSHUE Y ReVAE §EARTRAVHNES §§§j UHY WA mhémBr CoNEEF hfdHARTATI48 Here, the
frame memqey gortrobinforatier 238 AR gerrasperss dedhmalowe fiame memory sopteldaformation

133 [014%6 a block memory 2 ' icti
, y 207, a frame memory 208, an intra prediction
10 unit 209, an inter prediction unit 210, a picture type determination
unit 211, and a frame memory control unit 213.
[0138]

The coded bitstream 232 is', for example, the coded bitstream

132 generated by the above image coding apparatus 100.
15 [0139]

The variable-length decoding unit 212 performs
variable-length decoding (entropy decoding) on the coded bitstream
232 to generate guantized values 223 and frame memory control
information 233. Here, the frame memory control information 233

20 corresponds to the above frame memory control information 133.
[0140]

The inverse quantization unit 204 inversely quantizes the
guantized values 233, thereby generating frequency coefficients 224.
The inverse orthogonal transformation unit 205 performs inverse

25 frequency transform on the frequency coefficients 224, thereby
generating prediction error data 225. The adder 206 adds the
prediction error data 225 and the prediction image data 231, thereby
generating the decoded image data 226. The decoded image data
226 is output from the image decoding apparatus 200 and, for

30 example, is displayed.

[0141]

The block memory 207 holds the decoded image data 226 as
decoded image data 227 on a block-by-block basis. The frame
memory 208 holds the decoded image data 226 as decoded image

35 data 228 on a frame-by-frame basis.
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The inverse quantization unit 204 inversely quantizes the quantized values 233, thereby generating
frequency coefficients 224. The inverse orthogonal transformation unit 205 performs inverse 25
frequency transform on the frequency coefficients 224, thereby generating prediction error data 225.
The adddr@béAlids the prediction error data 225 and the prediction image data 231, thereby

generating the deﬁﬁeeqﬂm%g?d%@;%% J ha drcosled imagesiaigs? 26 is Quipke firsp e image
decoding apparatus 200 and, for 30example, is dls%Iayed. [0141] The block memory 207 holds the

decoded HRAFRY 84 RBHS e HBE Bfads Hatd 22 P67 £ IR By IHReK faskRe 1HearaRE
memory 208:hatds g deeaded Hpage gaiai? an degpdedimage; 35 fafr228,pm % Farpgeby-frame

basis. - 33 - [0142 The intra prediction unit 209 performs intra prediction to generate prediction

image daBE29516Ch LRGSR bdekdo BE deSSQEE P&y R 5 BIREON 4K 200 Karches
within the:3 dlesaded inagacaia 246 519U dh the Hlec mamNBrAQ +Ard estipates amiprge area

which is most similar to the decoded image data 226. [0143] The inter prediction unit 210 performs
inter predi@i?ﬁ] aéﬁg 10 the per-frame decoded image data 228 stored in the frame memory 208, to
generate [ngdig'qpn image data 230 of the current block. [0144] The picture type determination
unit 211 selects one of the prediction image data 229 and the prediction image data 230 and 15

outputs the selectedSdftas PESHEGBN W Hye dQaPEI{ OS] NterrRE A IRE feHEH Bontrol unit
213 manages the-deensded inage) data efhstoert i thegfrafs aremonhe08r Srreifisaliidhg frame

memory control unit 213 performs memory management 20 processes accor%:{q& to the frame memory
control infAfatiéh 988 SSpLEiIfRERY | iGN AEBR L8R Bt 1S GeErRTeR RR&ther the
decoded [mageydata 128 is kept in the frame memory 208 or removed from the frame memory 208.

Furthermore, the frame memory control unit 213 _constructs reference lists to be used by the
The picture type determination unit 211 selects one of the

prediction image data 229 and the prediction image data 230 and
15 outputs the selected data as the prediction image data 231.
[0145]

The frame memory control unit 213 manages the decoded
image data 228 stored in the frame memory 208. Specifically, the
frame memory control unit 213 performs memory management

20 processes according to the frame memory control information 223.
Specifically, the frame memory control unit 213 determines whether
the decoded image data 128 is kept in the frame memory 208 or
removed from the frame memory 208. Furthermore, the frame
memory control unit 213 constructs reference lists to be used by the

25 inter prediction unit 210,

[0146]

[Decoding process]

| Next, a description is giveh as to an image decoding method
which is performed by the image decoding apparatus 200 as

30 mentioned above.

[0147]

FIG. 11 is a flowchart of an image decoding method according
to this embodiment. Furthermore, FIG. 11 shows a decoding
process which is performed on a single video sequence including a

35 plurality of pictures.
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25inter prediction unit 210. [0146] [Decoding process] Next, a description is given as to an
image decoding method which is performed by the image decoding apparatus 200 as 30 mentioned
above. [0147] FIG. 11 is a flowchart of an image decoding method according to this

embodimehi E&ihermore, FIG. 11 shows a decoding process which is performed on a single video

sequence includimﬁ?p%@itm%@mdw@ppargtréﬁmm Bpagerdecading appasatus 200

obtains, from SPS in the coded bitstream 232, buffer description defining information which defines a

plurality ¢HBuffep d8striptieris ©5001 2 Riéxt, B i im S AERERY apBERAINS 200fSHTEIREI §Bm the
above SRy fefergeeerist dgspriptian defining irfermatioscwineiodefineseonlyrality ek refereace list

descriptions (5202). Here, the reference list descriptions correspond one-to-one with the buffer

des@iptioN3@249] 26REIR IheARRGEAISSodihE AprhRi® 500 BifAhs Wik dRR¥AptiSh Selecting
informatiog feaa Rduictyrethepder p BsHcecherdandn thesegrst Ritstraam 282 (dafiFleForthe current

picture (or slict%, the image decoding apparatus 200 then selects, out of the buffer descriptions, one

buffer deSeHFAOH ¥pREIfEIGHENS Bulier TEGESERbIRASdIediMg Infofition ¥BE0AS EiRREG nore, the

image degeeling appasats AL selesiuene feferarcalist deraiiniien BoTRsPending iotim selected
buffer description. [0150] Finally, the image decoding apparatus 200 decodes the current
20picture[@)1 Q‘I%L) using the selected buffer description and the selected reference list description

(5208). [0151] nNext, the image decoding apparatus 200 obtains buffer
description selecting information from a picture header (or a slice
header) in the coded bitstream 232 (5203). For the current picture
(or slice), the image decoding apparatus 200 then selects, out of the
buffer descriptions, one buffer description specified in the buffer

15 description selecting information (5204). Furthermore, the image
decoding apparatus 200 selects one reference list description
corresponding to the selected buffer description.

[0150]
Finally, the image decoding apparatus 200 decodes the current

20 picture (or slice) using the selected buffer description and the
selected reference list description (5205).

[0151]
The following describes a process of obtaining the reference
list description defining information (5202) shown in FIG. 11. FIG.

25 12 is a flowchart of a process of obtaining the reference list
description defining information.

[0152]
In this embodiment, the reference list description defining
information is obtained from SPS of the coded bitstream 232 in this

30 obtaining process.

[0153]

Firstly, the image decoding apparatus 200 obtains, from the
SPS, a first reordering flag included in the reference list description
defining information ($212). The first reordering flag indicates

35 whether or not reference list reordering is performed. Next, the
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The following describes a process of obtaining the reference list description defining information
(5202) shown in FIG. 11. FIG. 2512 is a flowchart of a process of obtaining the reference list

description defining information. [015 In this embodiment, the ref list desgripti
dofiing IRARLER 1 GOl O S5 20 rd COET S S i€ SbeiAaiRg Prdcoss.

[0153] wHhiGitstlyr the instyeafenating dpparatos 206i abtaing, &ofvithesSPSs 2 figst.reordering flag
included @tgsﬁference list description defining information (5212). The first reordering flag indicates
35 wheth nat reference list reordering is performed. Next, the - 35 - image decoding apparatus
200 judges usingwhedinst eéerdering flag nd@thenron gdsreferdocedistirévederin@Gid peiforned (5213).

[0154] When reference list regrdering.is performed (Yes in S213 Iimage decoding apparatus
200 Bbialt L bR CHILY BIenEH L NE: PRI ARttt HOTbi T T e
descriptior defieinigrimfomfation{5214) and tetendhates tiee proeéssaof obtdisingdbe ceferdoce list

e I e (S s R e s s agien icacs e
hand, whgmerefefentenlist réotdetarigeismiot g dornaexf iNo on 523y e ioTagEsdeedding dpparatus 200
e RE LA DS SRS e e D el ofp2) 1o
shdWs a fiest etavodigent i ¢he idécoding pradéssr 6206)uded in the reference list.

[0155]

On the other hand, when reference list reordering is not
performed (No in $213), the image decoding apparatus 200
terminates the process of obtaining the reference list description

15 defining information {($202).
[0156]

The following describes a decoding process ($205) shown in
FIG. 11. FIG. 13 is a flowchart which shows a first embodiment of
the decoding process (S205).

20 {0157}

Firstly, the image decoding apparatus 200 constructs a default
reference list comprising all picture identifiers in the buffer
description according to a default reference list constructing scheme
(5221). Next, the image decoding apparatus 200 judges using a

25 first reordering flag whether or not reference list reordering is
performed (5222).
[0158]
When reference list reordering is performed (Yes in $223), the
image decoding apparatus 200 reorders the picture identifiers in the
30 reference list according to the first reference list reordering
information (5224). The image decoding apparatus 200 then
decodes the current picture or slice using the reordered reference list
(5225).
[0159] ‘
35 On the other hand, when reference list reordering is not
- 36 -



20 [0157] Firstly, the image decoding apparatus 200 constructs a default reference list comprising
all picture identifiers in the buffer description according to a default reference list constructing scheme

(5221). Next, the im Codm aratu 200 judges using.g. 25first re rde flag whether or not
referencéjﬁeglf radrHefin pgepe'r’?c?r gsn[ﬁl ra"tj r%aﬂa FL? EF&% grr ﬁﬁrg performed

(Yes in 5g23)u the smagdacdeaading appam;ﬂazﬂ(a&mderﬁ:@e|prt:t(1£e2|215|)tlflers in the 30reference list
accordln%ég first reference list reordering information (5224). The image decoding apparatus 200
then dec current picture or slice using the reordered reference list (S225). [0159] 350n the
other hand, wherr f€feréricaedist réladeireyts witicB6 sipevicrnaed ctbe rith agendendiding mipefratus 200
dec est ec rrent |cture or slice lgréhe default reference list (5225). [0160] FIG. 14 is a
flowChart wﬁlc ows o%%lsémt@§ 2 e)r’rt of 5 the decoding process (5205). [0161] Firstly, the
image de[dbﬁfﬁrg]apparatus 200 constructs a default reference list comprrsrng all plcture identifiers in

image decoding b S 700 BOARG GOTE b Sheb RIS (L SNt aR e o for

mdrcatrng_mﬂm‘r:hacer nds b referamoedistglehiiptioicizunpdated (Bﬂﬂ:é)rsThenmage delcadfieg apparatus

(5233 15T TR s e N R RS0 S AT T b B ecoaimg

appératus200 bptaifsefkomithe slive geadiemﬁcﬁh\ag:lmr;epaslmmsa gétonolivemidering flag far

indicatin het eroenroé ecfﬁrence list regr derln Emeﬁj ?‘)rr-rrh ima e dec

apparatu enjudges usrng'{ﬁe orlottar Cond Féorderin gw e&]rg rgno %}Sqﬁce list

reorderlngnsrne’tfcammf@%@e[OﬂﬁB]descrlptron is updated (5232). The image
decoding apparatus 200 then judges using the obtained update flag
whether or not a reference list description is updated (5233).

15 [0162]

When a reference list description is updated (Yes in $234), the
image decoding apparatus 200 obtains, from the slice header of the
current slice, a second reordering flag for indicating whether or not
reference list reordering is performed (S235). The image decoding

20 apparatus 200 then judges using the obtained second reordering flag
whether or not reference list reordering is performed (5236).
[0163]

When reference list reordering is performed (Yes in 5236), the

image decoding apparatus 200 obtains second reference list

25 reordering information from the slice header for reordering picture
identifiers in the reference list (5237). The image decoding
apparatus 200 then reorders the picture identifiers in the reference
list according to the obtained second reference list reordering
information (5238). Next, the image decoding apparatus 200

30 decodes the current slice using the reordered reference list (5242).
[0164]

On the other hand, when a reference list description is not
updated (No in $234), the image decoding apparatus 200 judges
using the first reordering flag included in the reference list

35 descript'ion defining information whether or not reference list
- 37 -



When reference list reordering is performed (Yes in 5236), the image decoding apparatus 200 obtains
second reference list 25reordering information from the slice header for reordering picture identifiers in
the reference ist (5237). The ima %{geco&‘% apparatus 200 then reorders the picture identifiers in the
referencEEii%f EEO &N tBEFﬁg 43 &%@2@%@ st reordering information (5238). Next, the
image d¢gadb®jjapparatus 200 30decodes the current sllce using the reordered- reference list (5242)

0164 On the other hand h f list d t updated 4), th
o1ce] O Ul oad e elerenee e escilon 1t ppdat Bl 25 e mage

35descr|m@geeﬂemgdmﬁgrmigoa naheerD metyederendd st Gﬁ’weemrdamr@ass)erfcn‘rmd (5239

d,5240Q). Olee h f list reord d (Yes in S240), th decodi
Pt S0 I B B RIIE ke S Terodabel T SeSb g W e Dhoo e

reorderir‘ng mtmimatumtlhelu@ée e tlfraarei‘eteaheedrsmeeqnammﬂafgw imgf anforendtion (S244).)Next, the
image d % %p aratus 20 dec des the curre tslégre% sg}% the reoraﬁ.ered reference hst (5242).
[0166] 1 ‘Pﬂ%ﬁ& &P PR ARARET HFd g SPSeer%r &d fHB |%%t2 '6FNo in
5240), thﬂsim@gemcmdlng@t@aramﬁéﬁmdmhé FBdctiyrent slice using the default reference list
(5242). [g g%jﬁ‘ect of decoding method] 15With the foregoing, the image decoding apparatus 200
according't embodiment is capable of decoding a coded bitstream which is coded in the form of
impgoved codingCefficiercyctickhareond e design iad refenenee litidesedptienidafa.i 0168}

performed (No in S236 or No in $240), the image decoding apparatus
200 decodes the current slice using the default reference list (5242).
[0167]

[Effect of decoding method] .

15 With the foregoing, the image decoding apparatus 200
according to this embodiment is capable of decoding a coded
bitstream which is coded in the form of improved coding efficiency
and harmonized design of reference list description data.

[0168]

20 (Second Embodiment)

This embodiment describes a variation of the above first
embodiment. The image coding apparatus according to this
embodiment further writes, into PPS, buffer description updating
information for modifying buffer descriptions, and reference list

25 description updating information for modifying reference list
descriptions.

[0169]

The following mainly describes differences from the first
embodiment and thus omits overlapping explanations.

30 [0170]

[Coding apparatus]

The block diagram of the image coding apparatus 1060
according to this embodiment is the same or alike as that shown in
FIG. 3 and therefore is not explained.

35 [0171]
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20 (Second Embodiment) This embodiment describes a variation of the above first embodiment.
The image coding apparatus according to this embodiment further writes, into PPS, buffer description
updating information for modifying buffer descriptions, and reference list 25description updating
informatibf @6t @ ARAEESFErence list descriptions. [0169]  The following mainly describes

diferences from el REpdimeI 26| s GRS oNEYBPRIDG MIglapRIANSASAUNEN [Goding
apparatus] The block diagram of the image coding apparatus 100 according to this embodiment is
the sam@ 6 ERRE@SNBY siRn iMAIES 3G tHeratBRAE M BxpRhea ceSIAMNG [EDdiRdSorocess]
The following, dasekibgs.an image coding method which is performed by the image coding apparatus
100 according to this embodiment. 5[0172] FIG. 15 is a flowchart of the image coding method
accérdinéQé -embodiment. The processing shown in FIG. 15 additionally includes Steps 5301 to

5303 as compareq ¢p thesg ehemnipiAe: 44n e image coding mefnoehrrewdingr@ife fisst
embodiment. 10[0173]. After Step S103, the image coding apparatus 100 modifies a plurality of
buffer deldtifptRHERA1 TRE BbrreshBRdiRG Peferehtd liST ¥ Etiptions(G301)> SpEEitaRalhe image

coding apparghis<l89anedidies one,os RPN HerApstiRliaasto of tbe plvralify piGufiernls

descriptions and the reference list descriptions corresponding to the one or more buffer descriptions. It
is to be ﬁ&@dlfﬁﬁtgﬁeQ%ﬁlﬁc%ﬁf@%%ﬁﬁ'@m%% Hog 8w b G RLtmsidhs and the
cogrgspopgli_frg:pjew reference list descriptions instead of modifying the original buffer descriptions. The
image coding apparatus 100 20 may modify some or all of the buffer descriptions. For example, the

image coding apP&F§ius>i66 maPredifSsomé BLafBF (RS naReadiivh tHeI0ed IR 8% Buffer
descriptigng.rt fhis 6a3ew therimrag-ensingrapRaiaius H0@ aedifigs i part i fbedglarense list
descriptions corresponding to the maodified part of the buffer )
descriptions (5301). Specifically, the image coding apparatus 100
modifies one or more buffer descriptions out of the plurality of buffer
15 descriptions and the reference list descriptions corresponding to the
one or more huffer descriptions. It is to be noted that the image
coding apparatus 100 may add new buffer descriptions and the
corresponding new reference list descriptions instead of modifying
the original buffer'descriptions. The image coding apparatus 100
20  may modify some or all of the buffer descriptions. For example, the
image coding apparatus 100 may modify some or all of the buffer
elements included in the buffer descriptions. In this case, the image
coding apparatus 100 modifies the part of the reference list
descriptions corresponding to the modified part of the buffer
25 descriptions.
[0174]
Next, in order to modify some buffer descriptions out of the
plurality of buffer descriptions, the image coding apparatus 100
writes, into PPS of the coded bitstream 132, buffer description
30 updating information which indicates the details of the modification
(5302). Next, the image coding apparatus 100 writes, into the
above PPS, reference list description updating information which
defines the modified reference list descriptions corresponding to the
modified part of buffer descriptions (5303). Here, each modified

35 reference list description corresponds exclusively to one buffer
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25descriptions. [0174] Next, in order to modify some buffer descriptions out of the plurality of
buffer descriptions, the image coding apparatus 100 writes, into PPS of the coded bitstream 132,
buffer description 30 updating information which indicates the details of the modification (5302). Next,
the image&sdifbPApRratus 100 writes, into the above PPS, reference list description updating
informatigrmwtyich defines the modified reference list descriptions corresponding to the modified part of
buffer descriptions (S303). Here, each modified 35reference list description corresponds exclusively to

one buffer descriptiol$ [6275F NAERcto Bttotet %R, VRN nel befeF8SSHBE&ne andeference

list descripdpasaie detstained tpbrereaied instiephaddd ddheduiiendestintonupdsing,
informatio%g?gté}fe refe ence,list_descript'on_updaﬂf(gﬁinform,ation comprise infarmation for defining
I

new additt et SR HEHE UM dURE BE IS pBHHA G Pt B d & JEIGTRIARS. [H176]

10When g ndified buffepdreanniian /o saieairsh relgrepeedistidgsaiptiand driingiisfarmagion is
written in Step 5303 %/ SO ?ogg Ifhe modified reference list description replaces (overrides) the
referencelEtHe SGRHSRRRINEA [hhe RESTHEF IRPGeRRRtioR e fiGRG RIFMBASA AL 5[/EY7]

Next, the papge-encing pparetuspld0selects one buffer description out of the modified plurality of
buffer des[crigt}%}? (5104) and writes, into the picture header of the current picture in the coded
bitstream / buffer description selecting information which 20 specifies the selected buffer

descpiption (5105)yHaally thesiifgeicedingappamivniPrcodesdheceeient dfetkee, ek slieg using the
selected buffer descriE\tion %nd the c_orresgoondi_ng reference list desc;g)tion (%10636 [0178] 25The
details of%@@ﬂﬁ? ndR986'8% tHY QAMEbICI kS adUHEEE —RNEWVMIAGHGR38 & 7 iFPHheSFrocessing

of the firstiembgdimeat. modified reference list description replaces (overrides)
the reference list description defined in the reference list description
defining information.

15 [0177]

Next, the image coding apparatus 100 selects one buffer
description out of the modified plurality of buffer descriptions (5104)
and writes, into the picture header of the current picture in the coded
bitstream 132, buffer description selecting information which

20 specifies the selected buffer description (S105). Finally, the image
coding apparatus 100 codes the current picture or slice using the
selected buffer description and the corresponding reference list
description (5106).

[0178]

25 The details of Steps S103 and 5106 are the same or alike as
those shown in FIGS. 5 to 7 in the processing of the first
embodiment.

[0179]

The following describes a process of writing the reference list

30 description updating information (8303). FIG. 16 is a flowchart of a
writing process (5303) of reference list description updating
information. In this embodiment, the reference list description
updating information is written into PPS of the coded bitstream 132
in this writing process (5303).

35 [0180]

- 40 -



[0179] The following describes a‘process of writing the reference list 30 description updating
information (5303). FIG. 16 is a flowchart of a writing process (S303) of reference list description
updating information. In this embodiment, the reference list description updating information is written

into PPS of the chdEZFDiestrBEriM 38t $RIE WGiAY PRIE<4S5509) dsdpriaunes wiidnp ke image

coding apparatur 1T deterninas which of adlefaldieederenes distandiateardeyed refesance listis
used (5311). Nex& the jmage codin Ea;gparatus 100 writes, into PPS, a third reordering flag for
ﬁ@ﬁ

indicatin hel s nbTv@RSe eBRIRANG B8R p%%rn‘f‘éﬁ?@ﬁﬂ)ﬂ’fﬂe iRage BodAl Apparatus

100f then %&fgﬁiﬁsﬂ?ﬂa&emtgmi@hntenrlgiemng%mg_w\dﬂ;em@tf@@m@taé(ei@@mr% Ii%gse%!@lﬁlrggg is

performe . e erence list reordering is performed (Yes_in , the image

codifly aﬁﬁa?ﬁﬁgai[ﬁa%ai&?iﬁﬁ PP%{hﬁiM@@%ﬁ@@ﬁ?ﬁ&%@ﬁ@Hﬁomﬁﬁ GhicH Hfcates the

details oftiserrgottherings ifarereardarihg eistdeeridantiiats i aaeferense s S3kéranddensinates the

writing process, (5303)..[0182] 150n the, r.nand, when reference list reordering is not performed
RSP a2 156

(Noin 53'1%52“[ & 506{6}58% erminates the writing process (5303). [0183]
Thus, the] ietedarice list description updating information 20includes the third reordering flag and the

bt 1200 RS R L R (R T T
10 image coding apparatus 100 writes, into PPS, third reference list
reordering information which indicates the details of the reordering,
for reordering picture identifiers in a reference list (§314), and
terminates the writing process (5303).
[0182]
15 On the other hand, when reference list reordering is not
performed (No in S313), the image coding apparatus 100 terminates
the writing process (5303).
[0183]
Thus, the reference list description updating information
20 includes the third reordering flag and the third reference list
reordering information.
[0184]
{Syntax diagram]
FIGS. 17A and 17D are each a syntax diagram which shows the
25 locations of the buffer description updating information and the
reference list description updating information in a coded bitstream
in this embodiment. Two exemplary syntax locations are described
in the following.
[0185]
30 A coded bitstream 132B shown in FIG. 17A is different from
the coded bitstream 132 shown in FIG. 8A in that PPS 302B replaces
PPS 302. Specifically, the PPS 302B further includes buffer
description updating information 323 (BD update) and reference list
description updating information 324 (RLD update).
- 35 [0186]
- 4] -



25 locations of the buffer description updating information and the reference list description updating
information in a coded bitstream in this embodiment. Two exemplary syntax locations are described in
the following. [0185] 30A coded bitstream 1326 shown in FIG. 17A is different from the coded
bitstream 132 shdue intFIEe8A iethat iPPR® 8026ndpltices PPS302a Sigatifidaly, thedhird302B

further in ffeg. ripti g‘qat in ' e I li scription
updating ﬂn@gﬁga%ror(? ggjj? (@ﬁ_%é%np ate @%[%P{%%T? i) ?ﬁ]g] éﬁﬁ%ﬁﬂ%?ﬁ% ﬁéegsgtl@r% in%gnﬁation 323
includes muraber-ah apeaEs itdsra htiopBs gumber o bid ipbldfes) &t-one i@aaoed pleees of
updating j ' jece afthe ing infarmatj ' u iption
selecting @r?#ogrﬁ%%gﬁ é%?g(g? _tsﬁ)eglegct)gazrt]% btﬁfgzﬁ%}e%%:igggﬁrﬁgdﬁégem?gﬁiio%%%@ ?g{ modify).
[018%] THenarBertopDpdadinfobrdatisiszhfe. g2 NGhurBbei &5f béE BiptdEDS 2)naidHieEBe number
of buffer 10 c??ﬁg?%ﬂsg% ge{:@wiﬂ?gcﬂ?\?)the number of corresponding reference list descriptions to

be modified. [0188 The buffer description selecting information 327 specifies a buffer description
to be updedd The buffer description modifying 15information 328 indicates the details of modification

of the buffer d_esc-fiﬂgon. [0189} b er-rB?—r@ff'd%@%%_"S_t delmrmlmym"?\ting irggrgnatipn ?@.Agi.nclgdes
one or more pieces of reference list description defining 20information 329 (RLD define).Each piece of
the refergnidglger_of_bd_updates = 2) indicates the number of buffer

10 descriptions to be modified and the number of corresponding
reference list descriptions to be modified.

[0188]
The buffer description selecting information 327 specifies a
buffer description to be updated. The buffer description modifying

15 information 328 indicates the details of modification of the buffer
description.

[{0189]
The reference list description updating information 324
includes one or more pieces of reference list description defining

20 information 329 (RLD define). Each piece of the reference list
description defining information 329 defines the reference list
description corresponding to the updated buffer description.

[0190]
In a coded bitstream 132C shown in FIG. 17B, the PPS

25 selecting information 333 and the buffer description selecting
information 334 are not included in the picture header 331A, but are
included in the slice header 341. Also in this case, the effects the
same as those in the case shown in FIG. 17A can be obtained.
[0191]

30 The buffer description "updating information 323 and the
reference list description updating information 324 may be located in
signalling units other than PPS in a coded bitstream. Such other
signalling units possess the same characteristics as PPS in that they
contain the parameters used in common by a plurality of slices in one

35 or more pictures. The extension and adaptation from PPS to these
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description defining information 329 defines the reference-list description corresponding to the updated
buffer description. [0190] In a coded bitstream 132C shown in FIG. 17B, the PPS 25 selecting
information 333 and the buffer description selecting information 334 are not included in the picture
header 33LAEIUS HEe Htinded M tReveiitdfeadarBan Mgy htsecakél! g® bifdéts thetsame as those
in the casgyshew in FIG. 17A can be obtained. [0191] 30The buffer description updating information
323 and the reference list description updating information 324 may be located in signalling units other
than PPS in a codétEbitstieave ShoH tiher @RFRIIR OAits posbrbNthe safte Erlieteristicd as PPS in

that they ¢gRaIB {he PREAMERISYSEMLIN SATIBEMEBY M RBIRIM RS lises in prie3fuer mprgRictures.

The extension and adaptation from PPS to these - 42 - other signalling units will be apparent to those
skillddl in §fRUAE EE R aranTRéSbERE befet a¥selipHeRURIatingahfoimthtich BRE refefeiste list

description¢{pdatingHafermation jessianaliegdn the 5 sequence parameter set syntax structure

according to the pseudo code in the table shown in FIG. 18. [0193] The semantics of the
descripto@i%? same as that in FIG. 9. [0194] 10The semantics associated with the syntax elements

representing the Ryftersdesciptied W@%@%@é@@?ﬁ% shefified i dhgdaliowing: 995k

number_of bd updates specifies the number of times the
1) 19_4]p

10 The semantics associated with the syntax elements
representing the buffer description updating information is specified
in the following.

[0195]
number_of bd_updates specifies the number of times the

15 syntax element bd_select is present in PPS. In other words,
number_of_bd_updates represents the number of buffer
descriptions to be modified by PPS.

[0196]
bd_select specifies an index into the lists BDDeltaPOC and

20 BDTemporallD representing the buffer description BD[bd_select] to

he modified by PPS.
[0197]

bd_modification_operation specifies a modification operation
to be applied on the selected buffer description BDIbd_select].

25 bd_modification_operation equal to 0 specifies the end of the loop for
modifying the buffer description BD[bd_select].
bd_modification_operation shall not be equal to 0 immediately
following the syntax element bd_select.

[0198]

30 In this embodiment, while bd_modification_operation equal to
1 specifies that a buffer element indicated by be_idx_in_bd_update
in the buffer description BD[bd_select] is to be assigned a POC
difference value to a current picture. This POC difference value
replaces the existing stored POC difference value.

35 [0199]
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15 syntax element bd_select is present in PPS. In other words, number_of _bd_updates represents the
number of buffer descriptions to be modified by PPS. [0196] bd_select specifies an index into
the lists BDDeltaPOC and 20BDTemparallD repre_sentingéthe buffer descriétlion BD[bd select] to be

modified by PPSL0 885 @ thé€ i BURIGTG thdAfiion BRSNS h BMfiRE dHGsEi&ioA o be
applied gn thei selegied byfter-eseription BRied selast. 2h bdifnredifisatiohopsraliomegyal to 0

ifies th f the | f difying the buffer d iption BD[bd lect]. .
. o CB e TR I ot 18 PR R A o A KRR b, select

[0198] 3QInthisamabiedinenie whitle Bdbmtdificatiomcapewdon shuattod-spasifiesribatarpuffer
element indicated by be .idx in_k}gﬁﬁ%}?gte in the bu(fer.dei%ri tion BD[hd_s ect]ci‘s FO be assigned a
POC diffefdfE VafaeRtTh Frent TRAGRS THIX POE Gitferehs VAR R PRAPed e ExILHAG Rtored POC
difference&/alugd 35{0399] bu fleraliersativetimplemntations; seidjtipnhl boftertdeperifticns
modification operations ind'catefj ?}/ bFEI modification Oé)%rati n muz¥ be %efined. One example is the
operatiof for B0 atkIG bF P iEe ihA Ry Wt S Dhe 3 AR Foh Br long term
5 referennetpietyies Anotherfexample ds thetoparatio ffideftiimg neyp additional buftgridescription. In
this case, bd select specifies an index o a plurality of new (non-existing) buffer descriptions and
subsequ B Tifer JBOFAROh noosiit opUATine IS ot e GIE s s BeRby elements
in the neddsuffep di@descriptions. [0200] be idx_in_bd_update specifies the buffer element to be

modified %m tiuffer description BD[bd_select]. [0201] 15delta_poc_sign_flag specifies the sign (plus
or minus§ Q

be_idx_in_bd_ update specifies the buffer element to be
modified in the buffer description BD[bd_select].
[0201]

15 delta_poc_sign_flag specifies the sign (plus or minus) of the
POC difference between a current picture and the reference picture
to be associated with the buffer element
BE[bd_selecti[be_idx_in_bd_update] in the buffer description
BD|bd_select]. delta_poc_sign_flag equal to 0 specifies that the

20 POC difference has a positive value, while delta_poc_sign_flag equal
to 1 specifies that the POC difference has a negative value.

[0202]
delta_poc_minusl specifies an absolute POC difference value
between a current picture and the reference picture to be associated

25 with the buffer element BE[bd_select][be_idx_in_bd_update] in the
buffer description BD[bd_select]. first_delta_poc_sign_flag and
first_delta_poc define the value of the signed variable
BDDeltaPOC[bd_select][be_idx_in_bd_update] as

[0203]
30 BDDeltaPOCTbd_select][be_idx_in_bd_update] =
(delta_poc_minusl + 1) * (1 -~ 2 * delta_poc_sign_flag )
[0204]

temporal_id specifies a temporal identifier and is represented

by bits_for_temporal_id bits. temporal_id defines the value of the

35 unsigned variable BDTemporallD[bd_select]{be_idx_in _bd update]
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POC difference between a current picture and the reference picture to be associated with the buffer
element BE[bd_select][be_idx_in_bd_update] in the buffer description BD[bd_select].
delta_poc_sign_flag equal to 0 specifies that the 20POC difference has a positive value, while

delta pocasign _flag equal to 1 specifies that the POC difference has a negative value. [0202]
delta_po specifies an absolute POC difference value between a current picture and the
referencepic ure to be associated 25 with the buffer element BE[bd_select][be_idx_in_bd_update] in
the buffer descripBdhTBD[be reslde{bfirss eleltt [hbe_sign_flag bl firstddérad poc define the value of
the signeg%ﬁgﬁﬁi eItaPOC[bd select][be_idx_in_bd_update] as [0203]

30BDDelta d select][be_idx_in_bd_update] = (delta poc_ minusl+1)*(1-2*

delteb poc_sign fl'ébg [Ozaﬁtﬂeﬁﬁjﬁﬁal |a %@@CH&’@.@Q ternbial iddrtifiesamt &repasanedisy

EIBST;?;ptgr P‘[%(? Wlltgt]ﬁ{egﬁg? |ErL1 cfgge]ed\%f‘%g{ %%é%@éﬁ@ﬁora@ﬁﬁ se(ectf[be idx in

d update}k@nﬁ@(madmhﬁwgerﬁemﬂwéseecm@@wmmb syritax dememstax elements
representing the reference list description defining information, as
detailed in the previous description above. As mentioned above,

10 when a buffer description is modified by PPS, reference list
description updating information is written to define a modified
reference list description. The modified reference list description
replaces (overrides) the initial reference list description defined
previously by the referred active SSP.

15 [0206]

It is to be noted that the syntax locop describing buffer
description updating information and reference list description
updating information may be combined as one. In such
implementations, the parameters for defining a modified reference

20 list description immediately follows the parameters for modifying the
corresponding buffer description. In the example in FIG. 17A, the
sequence of parameters becomes [number_of_bd_updates = 2],
[bd_select = 2], [BD2 modify], [RLD2 define}, [bd_select = 3], [BD3
modify], [RLD3 define].

25 [0207]

[Effect of coding method]

With the foregoing, the image coding apparatus 100 according
to this embodiment is capable of preventing redundant repetition of
the same parameters for constructing the reference lists in the coded

30 bitstream. This allows the image coding apparatus 100 to improve
the coding efficiency of the parameters describing reference list
construction. Furthermore, the image coding apparatus 100 is
capable of achieving design harmonization of reference list
description data units with the buffer description data units and with

35 the hierarchically structured signaling units of a coded bitstream.
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representing the reference list description updating information is the same as the semantics:
associated with the syntax elements representing the reference list description defining information, as
detailed in the previous description above. As mentioned above, 10 when a buffer description is
modified [dy2RRY, reference list description updating information is written to define a modified
referenci[:ﬁ% ﬁgzﬁi tigﬂ).p ified reference list description replaces (overrides) the initial
reference list description detined previously by the referred active SSP. 15[0206] It is to be noted
that the syntax lobp&lebteibitgdbaftsiadesciibtion & piataganfogeaibm gndceiepereate distZdE3cription

updating | ' C j o chl i h far defining a
e U B C A R R R R A
corréspohdifng bifferndesbrpiiiorm thersXample! iV WRT. 17A, the sequence of parameters becomes
[number refledy pipdates = 2], [bd_select = 2], [BD2 modify], [RLD2 define], [bd_select = 3], [BD3
modify],ﬁQLD?; efine]. 25[0207] [Effect of coding method] With the foregoing, the image coding
apparatusD 0@ Hdedintteahssl embodiment is capable of preventing redundant repetition of the same

parameters for canRirugiNg i gelpLenaedsts Inihe saded A0 BIAYeRT, TR AR e iwege

coding apparatus 100 to improve the coding efficiency ot the parameters describing reference list

constructish fRuAneEmbie, tthe iage eodreteppriaf RPIDEE CapHbie arachiging designs

haih oniz&gp[?]cggir grence list description data units with the buffer description data units and with
5the hierarchically structured signaling units of a coded bitstream. - 45 - [0208] [Decoding apparatus]
The block@#bram of the image decoding apparatus 200 according to this embodiment is the same or

alike as that showfdn 3G 10 ARG INSERHOLSIS ROLA %iQ?QcE%Qﬁé [PReqsing Bragsss The

i
following describes an image decoding method which 15 performed by the image decodin ngpparatus
200 accdrdingts v hodHnvodinentne processing shown in FIG. 19 additionally

includes Steps 5401 and 5402 as compared to those shown in FIG. 11
15 in the image decoding method according to the first embodiment.
[0211]

After Step 5202, the image decoding apparatus 200 obtains
buffer description updating information from PPS of the coded
bitstream 232 for modifying a plurality of buffer descriptions (5401).

20 Next, the image decoding apparatus 200 obtains reference list
description updating information from the above PPS for defining a
modified reference list description corresponding to the modified
buffer description (5402). Here, each modified reference list
description corresponds exclusively to one modified buffer

25 description.

[0212]

Next, the image decoding apparatus 200 obtains buffer
description selecting information from the picture header of the
current picture in the coded bitstream 232 for selecting one buffer

30 description out of the modified plurality of buffer descriptions (5203).
Next, the image decoding apparatus 200 selects, for the current
picture (or slice), one buffer description specified in the buffer
description selecting information and one reference list description
corresponding to the buffer description (5204). Finally, the image

35 decoding apparatus 200 decodes the current picture or slice using
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[0210] FIG. 19 is a flowchart of an image decoding method according to this embodiment. The

processing shown in FIG. 19 additionally includes Steps S401 and 5402 as compared to those shown
in FIG. 11 15 in the image decoding method according to the first embodiment. [0211] After Step
5202, thd ingage ldsdsding @isaratas 200 Bbtaids liftéed 6 Sursiianaipdiatihg e e atsh i PPS of

the coded} Qggﬁrgﬁﬂb%:%éc% difying a plurality of buffer descriptions (5401). 20 Next, the image
decoding apparatus obtairis reference list description updating information from the above PPS for

defining é@n'bhﬁi_b.d reference Iigt descriptiqn corresponding to the_modified buffer (_JI(_escription (5402).
Here, each modifiedrefgrene it deagyiptionorespordyexcysivaliuto gngngrifiad futier

25description. [0212] Next, the image decoding apparatus 200 obtains buffer description selecting
infofmati6h ®en thePiéturémebdierof the cli@ent Piciire i theRioHeRN5 R aftT 23D for dBRcting one
buffer 3Q.degeriptiar qut of the modified plurality of buffer descriptions (5203). Next, the image
decoding apparatus 200 selects, for the current picture (or slice), one buffer description specified in the
buffer dekBrptidn selecting information and one reference list description corresponding to the buffer

description (S204),Einaive erEanes3didrcoding Appatalus LM EsRANRS e yEealaigiue or slice

using - 46 - the selected buffer description and the corresponding reference list description (5205).

[0213] list1esdetanid on StEssb0R HntPsp0s HrRNHS e or d1ie ad 8 sodel PR AT EIGS. 12
to 14in the processiaeithe frshembediment i3eldnce  1He IQlQWNg HRRcTINeS @-Yeaess of

obtaining the reference list description updating information (5402). FIG. 20 is a flowchart 10of a

process of bBtaMgferchdd Kt desdiptidm (pdRMPREMEIdn (3462). e tREESodisent, the
reference;list G saiipHOR YRR ]Q IHeaPAiff irPiapsefARP R Al tbe soded Risirepiad32 in the

obtainingbprocess (540%). [0215 o
itstream 232 in the obtaining process (5402).
[0215]

15 Firstly, the image decoding apparatus 200 obtains, from the
reference list description updating information, a third reordering
flag for indicating whether or not reference list reordering is
performed (5412). The image decoding apparatus 200 then judges
using the obtained third reordering flag whether or not reference list

20 reordering is performed (5413).

[0216]

When reference list reordering is performed (Yes in 5413), the
image decoding apparatus 200 obtains, for reordering picture
identifiers in a reference list, reference list reordering information

25  which indicates the details of the reordering (5414), and terminates
the obtaining process (5402).

[0217]

On the other hand, when reference list reordering is not
performed (No in S5$423), the image decoding apparatus 200

30 terminates the obtaining process (5402).

[0218]
[Effect of decoding method]

With the foregoing, the image decoding apparatus 200
according to this embodiment is capable of decoding a coded

35 bitstream which is coded in the form of improved coding efficiency
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15Firstly, the image decoding apparatus 200 obtains, from the reference list description updating
information, a third reordering flag for indicating whether or not reference list reordering is performed
(5412). The image decoding apparatus 200 then judges using the obtained third reordering flag
whether S HotPEfTeRBAARY DR RIR g IS St rfed B4 E8)S FRBICN dWiRen reference list
reorderingge performed (Yes in 5413), the image decoding apparatus 200 obtains, for reordering
picture ic(iﬁggf_iers in a ref rencelrlr'ft, reference list reordering information 25which indicates the details
of the re r‘iﬁ% Ql? Hd%Eiinates the obtaining process (S402). [0217] On the other

hand, when refergihge lishtiérrdenegnis nRiqarfoesed (Ve ima343a) dhetinragadacodingcapnaratus 200
30 terminates the, obtaining process (5402). [0218] [Effect of decoding methad] With the foregoing, the
mage doC OGRS PR Jb0CRAB ity Lo ha O dBiThLr 2 ELBRE o1 el e 35
bitstreamfwhinhtis sodedtih ¢he daromdf waptayetheeding eftitiensyru4t urard hRtnenizedraesign of

tre abow? EEGI R S U LIIOA BAEH BT a1 R SOOI Bhe IFieb et SRR n he.

second empadirhegt imfoestatdivnes of He hullendasgriptiantigdatingdroanatiorfand theteference
list description u datigﬁinformation. The follqé/]vindq main,lcy des ril%es differences from the first or
men S

second ethBBdirafit 4HE th@d onfitCRRrEBpIY an us omits overlapping

10  explanations.
[0220]
[Coding apparatus]

The block diagram of the image coding apparatus 100
according to this embodiment is the same or alike as that shown in

15 FIG. 3 and therefore is not explained.
[0221]
[Coding process]

The following describes an image coding method which is

performed by the image coding apparatus 100 according to this
20 embodiment.
[0222]

FIG. 21 is a flowchart of the image coding method according to
this embodiment. The processing shown in FIG. 21 additionally
includes Steps S301A to S303A as compared to those shown in FIG.

25 4 in the image coding method according to the first embodiment.
Furthermore, the processing in Step S105A is different from that in
Step $105.

[0223]

After Step 5104, the image coding apparatus 100 determines

30 modifications for the selected buffer description and the
corresponding reference list description (S301A). The image coding
apparatus 100 then writes, for selecting and modifying the selected
buffer description, buffer description updating information which
indicates the details of the modification (S302A), into PPS of the

35 coded bitstream 132. Next, the image coding apparatus 100 writes,
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10explanations. [0220] [Coding apparatus] The block diagram of the image coding apparatus
100 according to this embodiment is the same or alike as that shown in 15FIG. 3 and therefore is not
explained. [0221] [Coding process] The following describes an image coding method which is
performedniy the tmabe cedihgappafiane 100 dicdodirgtopiio R0 eptadingin {02228 LionFIG. 21 is

a flowchay, e ogli ; rdi ' | t.T [ nin FIG.
21 additiac}’rﬁgﬁ)clt an %ﬁgg §te%293§%%1{£8[% %%%%’%@%%%%&%%%ﬁ os%%h%igvrr?%%cﬁ@ %%? § %%the image
coding mékrdé ateordidga fifrerficst eanhodipred S Bld#eymore, the processing in Step 5105A is
different fg@r@ib@}t in Step S105. [0223] After Step 5104, the image coding apparatus 100 determines
30 modifications for the selected buffer description and the corresponding reference list description

(5303A). The image wadifg appefatis 168 ehirtiormes FopseNetif anmmbaryingehedeteded buffer
descriptiops Pyt (sssdplion veraingplarapationwhich indientes the et of the madifgation

(5302A), Into PPS of the 35 coded bitstream 132. Next, the image coding apparatus 100 writes, - 48 -
into the alfove PSS @dfereMéd fist déweriptibacipdatingfifgormaafor icdésinasediiodiiedreference

st descrigfion; epipeshanding Lt esreleglad-IUfBhIesCHRYPALG 383 kB2 Pakaiare.dhp Quffer

description updating information includes a
updating information. This modified reference list description

10 replaces the initial reference list description corresponding to the
selected buffer description. When the selected buffer description is
not modified, the reference list updating information is not present in
the above PPS and the initial reference list description corresponding
to the seiected buffer description applies.

15 [0225]

Next, the image coding apparatus 100 writes PPS selecting
information into a picture header of a current picture (or a slice
header of a current slice) in the coded bitstream 132 for indicating
that the above PPS is referred by the picture (S105A). One

20 corresponding buffer description and one corresponding reference
list description are thereby referred. Finally, the image coding
apparatus 100 codes the current picture or slice using the selected
buffer description and the corresponding reference list description
(5106).

25 [0226]

The details of Steps 5103 and 5106 are the same or alike as
those shown in FIGS. 5 to 7 in the processing of the first embodiment.
The details of Step S303A are the same or alike as those shown in FIG.
16 in the processing of the second embodiment.

30 [02277
[Syntax diagram]

FIGS. 22A and 22B are each a syntax diagram which shows the
locations of the buffer description updating information and the
reference list description updating information in a coded bitstream

35 in exemplary embodiments. Two exemplary syntax locations are
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parameter to indicate whether ar not the selected buffer description is modified. When the selected
buffer description is modified, a modified reference list description is defined by the reference list
updating information. Thj modiled reference list description 10 replaces the initial reference list
descriptid 86f Ha]lrfg‘ Rl S&¥dBRd buffer description. When the selected buffer description is
not modifig@,2Bg reference list updating information is not present in the above PPS and the initial

reference list desgcripti spondin selected huffer des on app 15 0 Next,
the image codlnga‘ag) gr%ﬁjséi Egg é&g elﬁb% nf&rﬁg?@ Cﬁ& %éeer{ current
plcture (dhe slc@d\@ad&méareamnt §mm§h©0medrblts%ﬁ@m leor:demMQ tbaﬁbe above
is referred. b .the picture .(S105A 20c ondin ffer description and o
corr spoﬁgﬁﬁ% }5’ @Hé?%é&%d&fg}{ H18 iy %éeﬁz%?r@éj% Al tHe % @&ﬁﬁﬁ%ﬁﬁratus 100
codes the pduen @intfre-o1 sticeruSing iheérs¢lrG8d buffee géscrptinn andfoe ceresppoding
reference list descripti 106 The etalls of s 5103 a d 5106 are the same or
ke 25 MBS STAMNEBEIR LTS 3 (R0 B SBESCr G PRI bBtH BN TR B Step
5303A aieftbersatioor alike as PPSe 3000 lnFﬁJ!(Etri@rlmﬂﬂEepr@Ceﬁsltlgr@f thezxg¢eond Enibodiment.
30 [0227 m FIGS. 22A 2 ach a syntax diagram which shows the
locations %f%i%{ﬁ@ (ﬁggﬂp%ﬁ 15);585%8 ﬁjizg{ c;aﬂr%ﬁd the reference list description updating
infofmatipp a2 8 toded bitstream 35 in exemplary embodiments. Two exemplary syntax locations are -
49 - described in.the f ing. [0228 A coded |tstrea 132D show G. 22A different
from the coded kjé ﬁﬂ%f% 6é H\f%tﬁ& f‘P,&' Hé}c b'l‘J[# Q@rfb nél?é: @rﬁwation
323D and uéferentesiist geamnmemmmgnmmonmtmmz@ lroePlgsaﬁéDsreM@eztheb)Ltfter
description u nform tio 3.and the reference list description updating information 324 in
b 30080 EaliHetiiTe Tt st ho 1 R AHREIEA HaHng ki hedier Gab  Rfo29]
The buffen deistyiptiorfleamlaBiBa igkarmationd?3Dfirajudes hufet idestripfionsetécting infepmation 351
(e elect— p one selected buffer descyiption apd a buffer description, modifying flag
%dsnglﬁg‘éeal)%l fgeatmg%vﬁé Ré ey ngpds E'l[?e rererence IIS% Jfgscr rq: 9’
correspondmg to the selected buffer description are to be modified.
When the buffer description modifying flag 352 indicates that
modification s performed, the buffer description updating
information 323D further includes the buffer description modifying
20 information 328 (BD modify). Furthermore, when the buffer

description modifying flag 352 indicates that modification is
performed, the PPS 302B includes the reference list description
updating information 324D including the reference list description
defining information 329 (RLD define) which defines the modified
25 reference list. On the other hand, when the buffer description
modifying flag 352 indicates that modification is not performed, the
PPS5302D does not include the buffer description modifying
information 328 and the reference Ilist description defining
information 329.
30 {0230]
It is to be noted that the picture header 331D does not include
the buffer description selecting information 334.
[0231]
With the foregoing, the PPS 302D is identified by the PPS

35 identifier 322 (e.g. pps_id = 0) and is referred in the picture header
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15 the selected buffer description and the reference list description corresponding to the selected
buffer description are to be modified. When the buffer description modifying flag 352 indicates that
modification is performed, the buffer description updating information 323D further includes the buffer

descriptich3nh &Yy O hefdtmatinl 8281 (BDImGHifda Herthelhbres vihe A Bise BaffRE Besdiption
modifying,flag 353 indigates hapmedifisation.is Perferaied dhePBS A0 decludesdha refarence list

description updating information 324D including the reference list description defining information 329
(RLD defiie WRRPCIBTRAES @& Ritifreli D6 Jerere Rl At 2R S ther RRFRIGwher! th8 HlfEr

descriptian,Rodiing dag3be)indigaesdhat odifrationdisiet perdermed edfResp22ideps not
include the buffer description mod|fy|r%?é:nformatlon 328 and the reference list description defining

informatiGy 329e90[0&I§eNCR is B PalnBted MsEHE fidurd ReablRR 3336 1&5E& Aot RERIESE the buffer

descripliQ:-s&pHing HIeHRaHRR 334el0a3d] referenVthitie deregpingi dfe PPS 302D is identified by
the PPS 35identifier 322 (e.g. pps_id = 0) and is referred in the picture header - 50 - 331D using the

PPS sele[cfﬂﬂg'a%]ormation 333 (e.g. pps_select = 0). When the PPS 302D is referred, the selected

buffer descriptionandhthe @geeciaied tetesencelish desepiipn arp alspaefeprsd, Skers (Ppsyb-picture
units) in the current picture are coded or decoded using 5 ordered reference pictures according to the

selected BERFHBSipfioraAdiR Selecisanefeibrte fstubadiptidtiqpneadrn 2ddd bitstream
133k shoynrindH (e 7k AP S seledingdafprmadion 338 imngy ingldded 2 theRicifre header 331A,
10but is included in a slice header 341E. Also in this case, the effects the same as those in the case

shown inTH& SBIR @A VRAIHEdt IR S8 Se SRV B8 dotéd tRAnEDUMRR RRBEAPABA updating

informatipgp 3 and the reference list description updating 15information 324D may be located in

signalling units other than PPS in a coded bitstream. [0234] o )
It is to be noted that the buaffer description updating

information 323D and the reference list description updating
15 information 324D may be located in signalling units other than PPSin
a coded bitstream.
[0234]
The above buffer description defining information and
reference list description defining information are signalled in the
20 sequence parameter set syntax structure according to the pseudo
code detailed in the previous description above. The buffer
description updating information and reference list description
updating information are signalled in the sequence parameter set
syntax structure according to the pseudo code in the table shown in
25 FIG, 23.
[0235]
The semantics of the descriptors is the same as that in FIG. 9.
[0236]
The semantics associated with the syntax elements
30 representing the buffer description updating information is specified
in the following.
[0237]
bd_select specifies an index into the lists BDDeltaPOC and
BDTemporallD representing the buffer description BD[bd_select] to
35 be referred to and optionally be modified by PPS.
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The -above buffer description defining information and-reference list description defining information
are signalled in the 20 sequence parameter set syntax structure according to the pseudo code detailed
in the prj\r/d') 0éﬁescription above. The buffer description updating information and reference list
descripti Ogg ing information are signalled in the sequence parameter set syntax structure
according to the fiIfesido codeimtlatgble shown af 25FIG. Ba. [G288]ficatibe semeantesoof the
descripto%iéthe sameﬁ s that,in FIG. LB 36] The semantics associated with. the s ﬁ)%ntax
elements gth‘ep&ﬁfte‘?'des (?nﬂ?poo%ﬂﬁbglﬂfo Sion | LifiRY r-IRe ing. [0237]
bd_selecfispécifiesam ipdex mt_lprthél hels BDREltaROE apd BDIempomtip erresenting thebuffer
des |pt|on BD[bd s ect tQ ed to and optionally be modified by PPS. - 51 - [0238]
eSemantics ft?f ap ion |on
be |dx i (n#i3 8ddate, delta poc S|gn _flag,delta poc mlnusl first_delta_poc_sign flag,
first_delta_poc, temporal id |s the 5 same as se in. 023 The emantl
associated with ?r?f’ syntgx eIemén‘ig re&rgggncﬁﬁg(? e refere cejq?éf'[desc\g?)ﬁ% up8 |H.(§|91F|' mation is
the samerapties sevhangickhas soefatesinaith trw:sﬁraaxrelehmntmm@pregenmf@nhmtetmeme list
descrlptlc%n geflnlrllg inf rm n abov When the selected

tailed in_the previou r| tio
buffer descrlptlon 1450 mod%e&% §5‘| %ﬁ%d%@%ﬁo liﬁi;er al'V va?-l pﬁh‘?sB%/M )flegll%{‘g A to 1, the
synt@x eleemrmsee}ireegnthng thef eeferaneel it ctéesﬂpt@hmnpddmﬁmnﬁqnnaﬁonramtr@m present in

PPS, 15 %n hie e&r]ntlal reﬁ renceeh\ett descadjtlon erﬁlt!%r}}m PSis useﬁg Whev&}_fge selected buffer
descrlptlon iISMO fled the Teference Nst r|p it 8Yr(1:"fbr Fen%ﬁ & PBS for

defining thefﬁedlﬁe&cefeﬁencelBsmm\t/mmbde‘ptanamendltm teferendehlesis peeviausha defimed in SPS,
IsBDModified not equal to 1, the syntax elements representing the
reference list description updating information are not present in PPS,
15 and the initial reference list description written in SPS is used.
When the selected buffer description is modified, the reference list
description updating information is written into PPS for defining the
modified reference lists which replace the initial reference lists
-previously defined in SPS.
20 [0240]
[Effect of coding method]
With the foregoing, the image coding apparatus 100 according
to this embodiment is capable of preventing redundant repetition of
" the same parameters for constructing the reference lists in the coded
25 bitstream. This allows the image coding apparatus 100 to improve
the coding efficiency of the parameters describing reference list
construction. Furthermore, the image coding apparatus 100 is
capable of achi’eving design harmonization of reference list
description data units with the buffer description data units and with
30 the hierarchically structured signaling units of a coded bitstream.
[0241]
[Pecoding apparatus]
The block diagram of the image decoding apparatu‘s 200
according to this embodiment is the same or alike as that shown in
35 FIG. 10 and therefore is not explained.
-~ 52 .



20 [0240] [Effect of coding method] With the foregoing, the image coding apparatus 100 according
to this embodiment is capable of preventing redundant repetition of the same parameters for

constructing the reference lists in the coded 25 bitstream. This allows the image coding apparatus 100
to improveGHd édding efficiency of the parameters describing reference list construction. Furthermore,

the imagernﬁ Ingyap ?ﬁ%ﬁ is capable of achieving design harmonization of reference list
description data units with the buffer description data units and with 30the hierarchically structured

signaling units of Bitdded @t&ir@ﬁnﬁ%@@h@@e@dﬂiﬁ@é@ﬁarﬁﬁ@diﬂg Thethieek W Fmisf the
image degeding apRaralys 409 aaeQring (- tig ﬁ%%ﬂﬂ%?%tﬂ%hﬁ @eﬂaec%%@s%ﬁs fhatghown in

35FIG. 10 and therefore Is not explaihed, - 52 - [0 Decoding process] e following
desdribe<Sdn aggE@stoding method which is performed by the image decoding apparatus 200
accordinq@pztgi:;? embodiment. [0243] FIG. 24 is a flowchart of the image decoding method
according to this'embodiment. The processing shown in FIG. 24 additionally includes Steps 5401A

and 5402 as comphredad tifadsHews reria 11 in@esnsreCH EsHiRtE @ GEBERIING to the

first embadiment EyHhermaiedhe Pracessingdasang SHBAANG FR4A islifarent am hat in
Steps 5203 and 5204. [0244] After Step S202, the image decoding apparatus 200 obtains 15 buffer

descriptidf SHIEEER SRR atidhldh @ Baffefded @ ismpaBefgtniabesPvemi PFS Gf thé coded
bitstrpam; foriselesiing gacmedifying anrbHiRl desssplRniPie mhvins aftbytiersseriptions
(5401A). Next, the image decoding apparatus 200 obtains, from the above PPS, reference list
descriptionip@i@mgore, the processing in Steps 5203A and S5204A is different
from that in Steps 5203 and $204.
[0244]
After Step 5202, the image decoding apparatus 200 obtains
15 buffer description selecting information and buffer description
updating information from PPS of the coded bitstream for selecting
and modifying one buffer description out of the plurality of buffer
descriptions ($401A). Next, the image decoding apparatus 200
obtains, from the above PPS, reference list description updating
20 information for defining a modified reference list description
correspanding to the selected buffer description (5402).
[0245]
Next, the image decoding apparatus 200 obtains, from the
picture header of the current picture in the coded bitstream, a PPS
25 identifier for indicating that the above PPS is referred by the current
picture (S203A). Next, the image decoding apparatus 200 selects,
for the current picture (or slice), one buffer description specified in
the buffer description selecting information in PPS specified by the
PPS identifier, and one reference list description corresponding to the
30 buffer description (5204A). Finally, the image decoding apparatus
200 decodes the current picture or slice using the selected buffer
description and the corresponding reference list description (5205).
[0246]
The details of Steps 5202 and 5205 are the same or alike as

35 those shown in FIGS. 12 to 14 in the processing of the first
- 53 -



20information for defining a modified reference list description corresponding to the selected buffer
description (S402). [0245] Next, the image decoding apparatus 200 obtains, from the picture
header of the current picture_in the coded bitstream, a PPS 25 identifier for indicating that the above

PPS is refsRB 8t turre AP SicRRE3H509A) TNER, B8 (Hade @ctdaimpipsadius DHE sBfects, for

the currephpisturerenatiae). Fame, bpifardeseripher spenficd ntihe Befterriesarmionisalesting
informatimi PPS specified by the PPS identifier, and one reference list description corresponding to

the 30 bu égs-tcription (5204A). Finally, the image decoding apparatus 200 decodes the current

picture o glife ¢ising thesaiRetgdrhuffgiodgscription and the corresponding reference list description
(S205). [0246] ... The details of Steps 5202 and S205 are the same or alike as 35§1§r e shown in
FIGS. 12 to 14 in'thid ProtaEsin @ bF B Akt - 538 JilafmeAE hE HGaiRRP 3185 30 the same

or alike ag thogeishgwndn Eibs 2@ inwedpracessing otthebrond embodineny (024 ddBHect of
embocimBaS AR Bl R B AR D Ca i RSGoUeRlr SRE Fobr 1 SB6Yd coding
efficiencyzand harmooizetedesien iofiiefgreace tishdestrintior: datap [0348H @4 Fourth Embodiment)
gglssc ﬁmgﬁggg@_des_cribes a variation of the above_ third em_quiment. I_n th_is embo_diment,_the buffe_r
pti ing information and the reference list description updating information are included in
theiglice licadat I ierfidllowingamalnly describes 15 differences from the first, second, or third
embodiment and s o O AR LY SRR, OZA A GO PR Y ov e third
embodiment. In this embodiment, the buffer description updating
information and the reference list description updating information
are included in the slice header. The following mainly describes
15 differences from the first, second, or third embodiment and thus
omits overlapping explanations.
[0249]
[Coding apparatus]
The block diagram of the image coding apparatus 100
20 according to this embodiment is the same or alike as that shown in
FIG. 3 and therefore is not explained.
[0250]
[Coding process]
The following describes an image coding method which is
25 performed by the image coding apparatus 100 according to this
embodiment.
[0251]
FIG. 25 is a flowchart of the image decoding method according
to this embodiment. The processing shown in FIG. 25 inciudes
30 Steps 5302B and $S303B instead of Steps S302A, S303A, and S105A
shown in FIG. 21 in the image coding method according to the third
embodiment.
[0252]
After Step S301A, the image coding apparatus 100 writes, for
35_ modifying the selected buffer description, buffer description
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The block diagram of the image coding apparatus 100 20 according to this embodiment is the same or
alike as that shown in FIG. 3 and therefore is not explained. [0250] [Coding process]: The
following describes an image coding method which is 25 performed by the image coding apparatus

100 acco@ittonsid efaseamenn [oBiIgh spe@ﬁigs_wf@wm@fbwﬁmag@%émmethod
according [ {his, efabagitent TS PIASES NG, SHOMIR iR 1625 I ERe 30iBtepRa30eB gnd 53038

instead of Steps 5302A, 5303A, and 5105A shown in FIG. 21 in the image coding method according to
the third Effbddifi&itt[G2BR in the sRslastehi ITER thd Pty Boding apparkiles 10@@Ates, for

35m9dify8mjﬁhr?8%%§3%¢%§r ggecriptinie Lufisr desrEptigieeSh e Sglactipgfpfrmationswhich
specifies the selected buffer description, and buffer description updating information, into the slice

header of @RCEUREATSIIBGT e @dAda Bistieam (SRTBH RERE the imast tsdingiapantss 100
writes, infpsthe-flise gagss, retﬁrﬁégﬁ@ﬁkﬁﬁ@criaﬁioraWd%@@&@&n@mm%%ﬁfgﬁ@rﬁnodified

reference list description corresponding to the selected buffer description (5303B). [0253] In this
impIemerﬁtﬁﬁ&ﬁ% buffer description updating 10 information includes a parameter to indicate
whether ppynat the selected buffer description is modified. When the selected buffer description is
modified, the reference list updating information defines a modified reference list description. This

modified referendé list OEScrlPRBHEERAIALIAG inithd) RefdtBRERisARSEFIRIGAT S ERARHHEHINg to the
selegted huRrABssIRtIoR Whessthe Sslacieeferdesprintion is ek Bxarlified, the sefergace lst

updating information is not present in the slice header and the initial reference list descrigtion

correspoR@iifte thdsdifed BEREIRIASfRoMASHE_d20 (¥EBE theisahe GFRdnaYéf&6ding
apparatug 408:¢pepsriheLurinl fieRiysingdhe spieeipd dulfridassurion gneHhereAEeRpPANdIng
reference list description (S106). . o )
defines a modified reference list description. This modified
reference list description replaces the initial reference list description

15 corresponding to the selected buffer description. When the selected
buffer description is not modified, the reference list updating
information is not present in the slice header and the initial reference
list description corresponding to the selected buffer description
applies.

20 [0254]

Finally, the image coding apparatus 100 codes the current
slice using the selected buffer description and the corresponding
reference list description (5106).

[0255]

25 The details of Steps S103 and S106 are the same or alike as
those shown in FIGS. 5 and 6 in the processing of the first
embodiment. The details of Step S303B are the same or alike as the
processing resulting from changing, from PPS to a slice header,
where to write the third reoi‘dering flag and the third reference list

30 reordering information in the processing shown in FIG. 16 in the
second embodiment.

[0256]
[Syntax diagram]

FIG. 26 is a syntax diagram which shows the locations of the

35 buffer description updating information and the reference list
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[0255] 25The details of Steps 5103 and S106 are the same or alike as those shown in FIGS. 5 and 6
in the processing of the first embodiment. The details of Step 53036 are the same or alike as the
processing resulting from changing, from PPS to a slice header, where to write the third reordering flag
and the tidiesfgrtinoe listBOadonderimyf mfonabition inrtheapracedsitg Shtvinda FIGi 16 iinhtse second
embOdimSPﬁﬂBﬁﬁﬁﬂ] J:%)fr_\tax diagram] FIG. 26 is a syntax diagram which shows the locations
of the 35butfer description updating information and the reference list - 55 - description updating
informatid®) e/ doded bitstream in this embodiment. [0257] A coded bitstream 132F shown in FIG. 26

is different from the ] 1 [ B in-that tk f iptjion updating
information 323Dﬂar(1:§ t %@fﬁfﬁ%ﬁﬁ%ﬁ@ ﬁ%ﬁp%%ﬁ“uﬁdﬁ%@nfo%a&%é @%ﬁéﬁeﬁﬁzmdpg@%ot in the
PPS302D088dNn thid sticeadi®adés34i E Sjoess) 100vhEhthe Budfér deschipiién bisdifying g 352
indicates ification J 1 escsipton ting inf i 3D, fuyther
includes éﬁdﬁﬁgﬂiﬁscr%ﬁﬁgﬁﬁg ify?%gttls;ﬁg??ngﬁgﬂ %%ngrtﬁgﬁoi%%hiﬁt%%r (‘egsﬁ:ription

modifying s BB indichied iR ehdoifiRiimtis peddrie i sslicec | U REadert3u A el RS the
reference3l't§§gjasgrliﬁtiﬂql Hﬁgagn%g]f}qgg@@nbs;f@_including the reference list description defining

information 329’éRLD define) which defines the modified reference list. On the other hand, when the
buffer de$&Hb8d modifying flag 352 indicates that modification is not performed, the slice header

20341 F does notypglude the iligepesedrinaeriogrIoNYaHAY 352 indicates that
modification is performed, the buffer description updating
information 323D further includes the buffer description modifying
information 328. Furthermore, when the buffer description
modifying flag 352 indicates that modification is performed, a slice

15 header 341F includes the reference list description updating
information 324D including the reference list description defining
information 329 (RLD define) which defines the modified reference
tist. On the other hand, when the buffer description modifying flag
352 indicates that modification is not performed, the slice header

20 341F does not include the buffer description modifying information
328 and the reference list description defining information 329.
[0259] |

Slices (or sub-picture units) in the current picture are coded or
decoded using ordered reference pictures according to the selected

25  buffer description and the selected reference list description.
[0260]

The above buffer description defining information and
reference list description defining information are signalled in the
sequence parameter set syntax structure according to the pseudo

30 code detailed in the previous description above. The buffer
description updating information and reference list description
updating information are signalled in the slice header syntax
structure according to the pseudo code in the table shown in FIG. 27.
[02617

35 The semantics of the descriptors is the same as that in FIG. 9.
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328 and the reference list description defining information 329. [0259] Slices (or sub-picture units)
in the current picture are coded or decoded using ordered reference pictures according to the selected
25buffer description and the selected reference list description. [0260] The above buffer
descriptiddéfihing information and reference list description defining information are signalled in the

sequence parametgr Set-sytay g{(&_cty re<acHaLiag to therpseudos 30 é:%% Setailedhimtherrrevious

description above. The buffer description updating information and reference list description updating
informatiéf BFE SRMEING i eXitenedaecsimERSHRAREIREJRARGTAROPsAFHOEEHRIN the table

shown indd Gh2d R HPMI 1Pt SRMALICH 0h the esaiplons imi1e $ame s fialdniley OneS6 -

[0262] The semantics associated with the syntax elements representing the buffer description

upd&ing FHBIAXBIEARESHMERB TRESSH BN T RIPEEEHFRe S tHE BEMBAIRE 442308 HRE with the
5 syntax glggants repieseeingiibyyreisrenee tist dessrimist Hpdaiing iforpatioracearding to the

third embodiment, as detailed in the previous description above. [0263] The semantics associated with
the syntaR &t Enes dR5 FEPREERALIAG B¥Ereference list description updating information is the same as
the semangjogagsociated with the syntax elements representing the reference list description defining
information, as detailed in the previous description above. When the selected buffer description is not

modified as indicafe8 by SRENARFHES vadstsie 95 IssDMYdRRd Fdt®quardte Xhe SlAMEBigments
reﬁgsenﬁ@%ﬂé%é&f?fﬁ%CQ tgt deserpinneupdating SHprpIaEan ariRAl RESeFoP e Rbse Reader, and

the initial reterence list description written in SPS is used. When the selected buffer description is

modified, A réfRMBACE AstistatRT R RAIGT FPHS e HehRel REVHRYEH foF 2BRMARY the
modified peirencenisisgvbich repface Meiniid! mierenpeiists BEViouRly Aefiad HL RS H264]
detailed in the previous description above. When the selected
buffer description is not modified as indicated by the internal variable
15 IsBDModified not equal to 1, the syntax elements representing the
reference list description updating information are not present in the
slice header, and the initial reference list description written in SPS is
used. When the selected buffer description is modified, the
reference list updating information in the slice header is written for
20 defining the modified reference lists which replace the initial
reference lists previously defined in SPS.
[0264]
[Effect of coding method]
With the foregoing, the image coding apparatus 100 according
25 to this embodiment is capable of preventing redundant repetition of
the same parameters for constructing the reference lists in the coded
bitstream. This allows the image coding apparatus 100 to improve
the coding efficiency of the parameters describing reference list
construction. Furthermore, the image coding apparatus 100 is
30 capable of achieving design harmonization of reference list-
description data units with the buffer description data units and with
the hierarchically structured signaling units of a coded bitstream.
[0265]
[Decoding apparatus]

35 The block diagram of the image decoding apparatus 200
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[Effect of coding method] With the foregoing, the image coding apparatus 100 according 25 to this
embodiment is capable of preventing redundant repetition of the same parameters for constructing the
reference lists in the coded bitstream. This allows the image coding apparatus 100 to improve the
coding effi€ieAEY iG¥dhEOpBirdf E181E @8 5dHBIHg iefefehea Reconsitlittom FlRAérAdeavthdimage

coding a@g@@tg@lg%st}p@_p@p&lgng%i@\é%p&ﬁ{% harmonization of reference list description data

units with the buffer description data units and with the hierarchically structured signaling units of a
coded bitE@géﬁ][OZGS] [Decoding apparatus] 35The block diagram of the image decoding apparatus
200 - 57 1 eeceidiny t%plaig,@gg@odiment is the same or alike as that shown in FIG. 10 and therefore is
not explained. [0266] [Decoding process] 5The following describes an image decoding method which

is performed by thé fn YU AEBEirdessaREss 200! BRBGRIMEEAHINSmBYTRERL YO2E7) FfG. 28 is a

flowchart.of the image ggc@ﬁ?@q mahedaceaing 1930 s qrebodiment cH1Ri Riecessipgighown in
FIG. 28 includes Steps 5401B and 5402B instead of Step 5203 shown in FIG. 11 in the image

decoding&HeBRfl B¥e6riding to the first embodiment. [0268] After Step 5202, the image decoding
apparatug#9g phtains

FIG. 28 is a flowchart of the image decoding method according

10 to this embodiment. The processing shown in FIG. 28 includes
Steps S401B and 54028 instead of Step S203 shown in FIG. 11 in the
image decoding method according to the first embodiment.

[0268]
After Step S202, the image decoding apparatus 200 obtains

15 buffer description seiecting information and buffer description
updating information from the slice header of the current slice in the
coded bitstream for selecting and modifying one buffer description
out of the plurality of buffer descriptions (5401B). Next, the image
decoding apparatus 200 obtains reference list descriptioh updating

20 information from the slice header for defining a modified reference
list description corresponding to the selected buffer description
(5402B).

[0269]
Next, the image decoding apparatus 200 obtains the buffer

25 description indicated in the buffer description selecting information
(5204). Finally, the image decoding apparatus 200 decodes the
current slice using the selected buffer description and the
corresponding reference list description (5205).

[0270]

30 The details of Steps S202 and $205 are the same or alike as
those shown in FIGS. 12 and 13 in the processing of the first
embodiment. The details of Step 5402 are the same or alike as
those shown in FIG. 20 in the processing of the second embodiment.
[0271]

35 [Effect of decoding method]

- 58 -



15 buffer description selecting information and buffer description updating information frorn the slice
header of the current slice in the coded bitstream for selecting and modifying one buffer description out
of the plurality of buffer descriptions (54018). Next, the image decoding apparatus 200 obtains
reference list destripblontlisdafifte 20 infbrmbhién fiohe e sHeassHAE fo? RIBfirAELES medifled

reference; listleReription conpspandmeda-henselested e desaringan &210R) sl0287] diext, the
image decoding apparatus 200 obtains the buffer 25 description indicated in the buffer description

selectingdHieERRADH DAY Enamd ek imddeedbenbing hpParseL e o ebiode SHELBREN slice

using th%&ﬁ?ﬁgd@m&@@s@&&?ﬁa@ﬁ Hag spEiveRONding eafereperbstdiaggription (S205). [0270]
30The details of Steps 5202 and S205 are the same or alike as those shown in FIGS. 12 and 13 in the

procréssirﬁé’ é7thé first embodiment. The details of Step S402 are the same or alike as those shown in

FIG. 20 in the pragessing pétheseeprd embedimentd (847 RS Riect of deeadig methed]s With
the foregoin%’ the image decoding aPparatus 200 according to this embodiment is capable of decoding

a coded BREROHHTIARY istEtiel HRE fOIRFET IMProledESHME BfilREyBAE ABrm I HER design of

referenceylist flescriptipm faiat pl0ZF 2 u frefs @abavei itiba dnaga goding methadacaordisg to this
embodiment, the buffer description defining information, which defines a plurality of buffer descriptions,

and the r@f:e?éﬁb%ti@fhegﬁmﬁé‘ﬁ%eﬁﬁiﬁ@’fﬁ‘f@ﬁ%ion,‘WPI'EEII? deRBRED R DIuitP Bi idtidtereRte list

desgriptiepgeasiesponding & trerifas deseriptensn aie it A I3 RpoHespeIs#Ng1e the coded
bitstream. [0273] Furthermore, in the image coding method, for each processing unit that is a
picture oPAZINE! BRI okER R CRILERRBRIIY 45 Sl 404D i8S Mhtion selecting
informatipp wpch specifies the selected buffer description is written into a first header of the
processing unit which is included in the coded bitstream. Here, the first header is a header of a picture

or a slice and sp&&fit AR/ B PES, 1§ FibGAEIRIGF WS dieeiEipfér foy @l pProcessing

unit that is a picture or a slice, one of the buffer descriptions is

15 selected, and buffer description selecting information which specifies
the selected buffer description is written into a first header of the
processing unit which is included in the coded bitstream. Here, the
first header is a header of a picture or a slice and specifically is PPS,
a picture header, or a slice header.

20 [0274]

In the image coding method, the processing unit is coded
using the selected buffer description and the reference list
description which corresponds to the selected buffer description.
[0275]

25 By so doing, in the image coding method, the buffer
description defining information and the reference list description
defining information are written into the sequence parameter set
shared by a plurality of pictures, and a buffer description identifier
indicating a buffer description to be selected is written into a header

- 30 of each picture or slice. This allows a reduction in redundant
information and thereby allows an improvement in coding efficiency
in the image coding method as compared to the case where the
buffer description defining information and the reference list
description defining information are written into a picture parameter

35 set.
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In the image coding method, the processing unit is coded using the selected buffer description and the
reference list description which corresponds to the selected buffer description. [0275] 25By so doing,
in the image coding method, the buffer description defining information and the reference list
descriptibf défining information are written into the sequence parameter set shared by a plurality of

pictures, and a bufiet deseHBien deRHies indigating @ hyffen dere/iptian 1@ BeSelpaedrs ypitten into a

header 30 of each picture or slice. This allows a reduction in redundant information and thereby

allows aPifpesveRrsfiiPéoay dficieieyiiitse imagd PHH§ MRS HPEsMpardiB iitdcase
where thelpuffer dereriptigmeefinininforaation and da neferanas, list grsarintan defining pformation

are written into a picture parameter 35set. [0276] Furthermore, in the image coding method, at

leas? one Bf & BGfer HisGPRERLHE Pibdiieda hiRto dfiéR BESRR(RoN YakEMgdROMSRIdH Svhich
indicates,igg-gataie of the madificagers and ot Felepencailisg descripien wrefirg:ifopnaien, which

defines the reference list description corresponding to the modified buffer description, are written into a

second HEREEF BRI préfEsinitERR. IR arResQBAdRade Ok HREJRFOF 8Tt Fe b i slice and

specificallydsPPEh @ pieldmbearies i slicg hgadere0WR ] pictin-thig eage.dn e image coding
method, the processing unit is coded using the modified buffer description and the reference list
descriptié® FEE 8bYe5p SHUS 1o Rl ThB ARidHESLHRT dRE FiptidRE[ e €58y so doing, in the image
codipng nm@o;:l;;yhe buffer description and the reference list description set in SPS can be updated for
each picture or slice. Thus, the image coding method allows a reduction in redundant information and

also allows, whehhdH8saRE Ehd BUL? dBLEARIGPHMATnE @EBRACA & BE8GHERH'S 20HE modified

for each pickug O Sliegnl93F modifneddh ihrimaes capinthaPRMatys andthe iimrge degoding
apparatus according to the embodiments of the present invention have been described above, the

present iIRRSRIGR ORI &PFEARRED SRS @ st d Dutheedes9E RlitRSugh the above

describes @n ggample in which SPS is included in the coded bitstream which includes slice data and

the like, SPS ma{{3 be transmitted from the image coding )
15 y so doing, in the Timage” coding method, the buffer

description and the reference list description set in SPS can be

updated for each picture or slice. Thus, the image coding method

allows a reduction in redundant information and also allows, when

necessary, the buffer description and the reference list description to
20 be modified for each picture or slice.

[0279]

Aithough the image coding apparatus and the image decoding
apparatus according to the embodiments of the present invention
have been described above, the present invention is not limited to

25 these embodiments.
[0280]

For example, although the above describes an example in
which SPS is included in the coded bitstream which includes slice
data and the iike, SPS may be transmitted from the image coding

30 apparatus fto the image decoding apparatus separately from the
coded bitstream which includes the slice data and the like.
[0281]

Respective processing units included in the image coding

apparatus and the image decoding apparatus according to each of

35 the above embodiments are typically implemented as a large scale
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30 apparatus to the image decoding apparatus separately from the coded bitstream which includes the
slice data and the like. [0281] Respective processing units included in the image coding apparatus and
the image decoding apparatus according to each of 35 the above embodiments are typically
implemenitetegy altpge 6k&Ié)- b atint@gration ey #gds aif fritdlgratddEiFRItPTAESS BB Eessing
units may, pe @a¢H pouded:AhasinglRieiPo And RIA _@Eﬂfﬁheﬁﬁ@é‘ya% ormsd 4xte asipale chip.
[0282] SMoreover, ways to achieve integration are notlimited to the LSI, and a special circuit or a
general piRgos® BréREERBHaHs0oRiN B4R SBHPachieve the integration. Field Programmable Gate
Array (FP@@ngt can be programmed after manufacturing LSIs, or a reconfigurable processor that
allows re-configuration of the 10 connection or configuration of an LSI can be used for the same

purpése. [0283] MOERRN I tHE@Y®IcEra €M mehtd it LAER [dPhetSo 8 ddBniEdehthdBithents may
be configyred,in e 4B OEAN SXFKIANS 1% NEiNaE RIOMSY PIRYCRR seplizetiby Sxaerng a

software program suitable for the structural element. Each of the structural elements may be realized

by means6ih BrE§rams BI@¥ENY Bnif KeBraddalcp U il aressadsr et fxHEe Addiing the
software praga) reeyeed AR ayecoiding MadHEn SuGhas ahard diskenaeP semiconguctor

memory. ?0284] Furthermore, the present invention may be implemented as the above software

program &REMEY HNGBSmpRIRERERPAs dRES-trahdRMy coRffienféadEBld98coraing Fdlium on
whighy suGhs Rh &dRreerapYisdeaergadati aeldiipna K 9pss WithautRaying-hat sHChpeProgram may be

distributed via a communication network such as the Internet. [0285]
purpose.
[0283]
Each of the structural elements in each of the above-described
embodiments may be configured in the form of an exclusive
15 hardware product, or may be realized by executing a software
program suitable for the structural element. Each of the structural
elements may be realized by means of a program executing unit,
such as a CPU and a processor, reading and executing the software
program recorded on a recording medium such as a hard disk or a
20 semiconductor memory.
[0284]
Furthermore, the present invention may be implemented as
the above software 'program and may also be implemented as a
non-transitory computer-readable recording medium on which such
25 aprogramis recorded. In addition, it goes without saying that such
a program may be distributed via a communication network such as
the Internet.
[0285]
The numerals herein are all given to specifically illustrate the
30 present invention and therefore do not limit if.
[0286]
| The segmentation of the functional blocks in each block
diagram is an example, and some of the functional blocks may be
implemented as one functional block while one functional block may

35 be divided into plural parts, or part of the function of one functional
- 61 -



The numerals herein are all given to specifically illustrate the 30present invention and therefore do not

limit it. [0286]

The segmentation of the functional blocks in each block diagram is an example, and

some of the functional blocks may be implemented as one functional block while one functional block
may 35b& @Gked o PRiraNIBFEd oFpahetiherfivbliehl 0 oddGhatiolal -tBE FIRRIER nidiEbe shifted

to anothes fHpefioRlegk. Furtharants, e fynetions Aba RYBERCONHNCPNAIRjecks yhigh have
similar functions may be processed in-parallel or in time-sliced fashion by single hardware or software.
5[0287] FUNTRE ProdBaind Brdbrdfere 2tbp8 iRAiaEE® In el BobUd fnals eedifg b @R cBYing

method egrm%
Part of the

a
(FiftR Embdd

vemtorengsifisally ilusiratethe present invention and therefore may be any other order.
ove steps may be performed at the same time as (in parallel with) 10another step. [0288]

t) The processing described in each of embodiments can be simply

implemented in aradgpsREeR] feNYHHEr YpieNe Byclbsreaeidiagdnia BrordRgvregivay & program

for implementing the configurations of the moving picture coding method and the moving&icture

decodingZMEtRSH BEsERSAHEhIM B BRBodiRe Y RetRcBRAMIEIN Ay B ake r

20 optical disk, an IC card, and a semiconductor memory.

&rding

media asjpageasttig\Rspdiem eandoeressrded. sush @ﬁeaa[rgggg]eﬂ@Hié'ﬁd@rr.opiﬁ%af'tthﬁénagnetic

Hereinafter, the applications to

the movify Bitfurd EBGHE AethEdRFHd REREV G & iTe dee S4RE AENTY BaseHIRYH dath of
empdimgnis: pegd stems using thereof will be described. The 25 system has a feature of having an

image codin

coding mid? nd an image decoding apparatus using the image decoding method. Other
configuratioimsHntherygieALean be changed as appropriate depending on the cases.

15

20

25

30

35

The processing described in each of embodiments can be
simply implemented in an independent computer system, by
recording, in a recording medium, a program for implementing the
configurations of the moving picture coding method and the moving
picture decoding method described in each of embodiments. The
recording media may be any recording media as long as the program
can be recorded, such as a magnetic disk, an optical disk, a magnetic
optical disk, an IC card, and a semiconductor memory.

[0289]

Hereinafter, the applications to the moving picture coding
method and the moving picture decoding method described in each of
embodiments and systems using thereof will be described. The
system has a feature of having an image coding and decoding
apparatus that includes an image coding apparatus using the image
coding method and an image decoding apparatus using the image
decoding method. Other configurations in the system can be
changed as appropriate depending on the cases.

{0290}

FIG. 29 illustrates an overall configuration of a content
providing system ex100 for implementing content distribution
services. The area for providing communication services is divided
into cells of desired size, and base stations ex106, ex107, ex108,

ex109, and ex110 which are fixed wireless stations are placed in each
-62 -
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30[0290] FIG. 29 illustrates an overall configuration of a content providing system ex100 for
implementing content distribution services. The area for providing communication services is divided
into cells of desired size, and base stations ex106, ex107, ex108, 35 ex109, and ex110 which are fixed
wireless KhtldH aRd!Blaced in each - 62 - of the cells. [0291] The content providing system ex100
is connectegp tpidevices, such as a computer ex111, a personal digital assistant (PDA) ex112, 5 a
camera ex113, a_cellular phone ex114 and a game machine ex115, via the Internet ex101, an Internet

service provider DL AERPhEHOHEADK TXEEAMMLNIPAS the BANREFEAINE LG E8Ex110,
respectivelycl9232h10hieweMeas r thg canfiguratiaon ehthe Syet REQyighag, sygten &R0 jonot limited

to the confi%gq]ration shown in FIG. 29, and a combination in which any of the elements are connected

is aceept&ble MEFIFSR, hch ERILY Riah BRIy LanRBded BPRIEEPRBHAhENbHOex 104,

rather thayi yiatthe bagecstatianseborexl064a exhle whieh gea-the dixeshwirpless dtatiqns, Fyrthermore,
the devices ma}/F be interconnected to each other via a short distance wireless communication and

others. [05FEPTHRMRNEFAERT £3 &t %s #8ighaNidso ERReRE REcH5AHIOBE o EAMarAG video. A

camera ex%16, GUck ap @cdigitalycamera, is capable of capturing both still images and video.
Furthermore éh cellular phone ex114 may be the one that meets any of the standards such as Global
System f rOI@I Kile Communications (GSM) (registered trademark), Code Division Multiple Access

(CRYA), Wideband-jede 25 tBvisiomMylipia keress (WeClMe heng reara rvplution A E), and
High Speed P@éket Access (HSPA). Alternatively, the cellular phone ex114 may be a Personal

Handyph&ie S stsmNPHSEYTHRSA] iR thE R ortdHi BHARGIRG s yter Bx ool Estratnirty$brder

combination in which any of the elements are connected is
acceptable. In addition, each device may be directly connected to
the telephone network ex104, rather than via the base stations
15 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.
[0293]
The camera ex113, such as a digital video camera, is capable
20 of capturing video. A camera ex116, such as a digital 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 Moblle Communications (GSM) (registered
trademark), Code Division Multiple Access (CDMA), Wideband-Code
25 Division Multiple Access (W-CDMA), Long Term Evolution (LTE), and
High Speed Packet Access (HSPA). Alternatively, the cellular phone
ex114 may be a Personal Handyphone System (PHS).
[0294]
In the content providing system ex100, a streaming server
30 ex103is connected to the camera ex113 and others via the telephone
network ex104 and the base station ex109, which enables
distribution of images of a live show and others. In such a
distribution, content (for example, video of a music live show)
capturec_i by the user using the camera ex113 is coded as described

35 above in each of embodiments (i.e., the camera functions as the
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30 ex103 is connected to the camera ex113 and others via the telephone network ex104 and the base
station ex109, which enables distribution of images of a live show and others. In such a distribution,

content (for example, video of a music live show) captured by the user using the camera ex113 is
coded as! #286fbe8H BB0VRAR RERFHS cAMSGiAEHs . ARe 8SREE fURELGRE aPHRSEDS - image

coding appYAMS GEFOTEIRG 1OrRE asRASH OLHetRICEER! irnEAm: W caded Genienidy

transmitted to the streaming server ex103. On the other hand, the streaming server ex103 Carries out

stream digH{RIONF 1 tranéMidd BoREREHaRaB the tB BlisHEEHIBH MRS RIGIRsIE ¥ Zlients
include thexepraputrl exldda edPRA exilnthsr ermeaimerdrkdt el cadlkias pherg £kl énand the

game machine ex115 thzhar,e capable of decoding the abave-mentioned coded data. Each of the

devices thaEH YR ED e FAHERER datl FebbEEL 80 FPRRIVESR GReBYEE uss blie.,

functions aetireimageidezoding appataiyseacconling o @m| asRACHI dhe RERSENt invertien) [0295]
The captured data may be coded by the camera ex113 or the streaming server ex103 that transmits

the data, @F thé& coding® B?oceggéﬁlrﬁay bB2hardd BetvicbRdRéScantira 488 Emtbthe teaming
server exaBd\&inntaslytiba aistripitraidatmny befdpeedesk by e cieftrekthersiteapuingserver

ex103, or the dece:gging processes may be shared between the clients and the streamina server ex103.

Furtherm RS QNS B S LR G 0oL o AR AP RSP ROLT, WA SRFEM 82523 burt also

theigame(a, ex1 1 ey badransnited e theesstieantagragres 8% 03 1Brasehdheisempytes €x111. The
coding processes may be performed by the camera ex116, the computer ex111, or the streaming

server ex388 St sRArHUGRERRRAEN ¥5[0868) ) Furthermore, the coding and decoding processes
may be pppfogEd 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 30
decoding video m—?aé%gﬂﬁé fEd FRAbPs RRYyp WB%@M@%@W@JW@Q@I&W a

flexible disky@aharhard disks thatisl Badable ytihmeonpyteriex1 Haand ahersh and ig ggding and
rocesses may be performed usjng the software. Furthermore, when the cellular phone

de %iing sjn :
ox 124 is BIBEESaSSth I BE caF R BT Qs SME SRS yPEEEEm S i B VFarthftted. - 64 -
The videg tiata in iteda sedoe bydha S| exHerfielnded ih éhedestiiairbenederkl4r{8y9He

decoded by the clients or the streaming server ex103, or the
decoding processes may be shared between the clients and the
streaming server ex103. Furthermore, the data of the still images

20 andvideo captured by not only the camera ex113 but also the camera
ex116 may be transmitted to the streaming server ex103 through the
computer ex111l. The coding processes may be performed by the
camera ex116, the computer ex111, or the streaming server ex103,
or shared among them.

25 [0296]

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

30 decoding video may be integrated -into some type of a recording
medium (such as a CD-ROM, a flexible disk, and 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

35 camera, the video data cbtained by the camera may be transmitted.
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* Furthermore, the streaming server ex103 may be composed of 5 servers and computers, and may
decentralize data and process the decentralized data, record, or distribute data. [0298] As
described above, the clients may receive and reproduce the coded data in the content mviding

system eX10®. MHIRARH AiGtdE, Aoti& eRefs Ryt Recéivd 8P asLbRe inaRR AR Rareitiad by the

user, andyppyaeues theqdecoded data in real time in the content providing system ex100, so that the
user who does not have any particular right and equipment can implement personal broadcasting.
15[0299] [02@5 e from the example of the content providing system ex100, at least one of the

moving picture coeing Rppatatus, (imags: eeding agpasatusy and s meung dictiresieceding

tus (i d ' tus) d ibed i h of embodi t be 20 | ted i
S ohal ARV & S BBt MuSHAc FOFS S i oy TRy TBaGE R Bifon 6x201

communigaies At teansenitsd vt ragke weyeio dibreadgast datellite ex202, multiplexed data obtained
by multip!f@g]a dio data and others onto video data. The video data is data coded by the moving
picture 2 r%lfmethod described in each of embodiments (i.e., data coded by the image coding

apparatus accordig thear dsrattdl the: prasent linvertions yJpoogaeeipiaf thepruliplexed data, the

broadcast satellite,ex202 transmits radio waves for broadcasting. Then, a home-use antenna ex204

it 2 Sl LAY R S8 Ho N LR & RLE P s, NP LI BEEE ChEn 26 a

teleMisiont(ieceivier ex308rane acietdop haxd € Biiex2dodecadrsrihertaceivadtendltiplexeddata, and

reproduces the decoded data (i.e., functions as the image decoding apparatus according to an aspect
) the Bsaiimiond & oo FRDIED

of the pre‘ééﬁﬁn@éﬁﬂoﬁ?@?fb &WS‘I A fedbef %xﬂSt eS8 SHY decodes
the multigiexed datayrespstechor @ TeCording thediuth exdtzrsueh @sdoBYDnand B2, @) codes

id ignals jn th di di 215, and | , writes data obtained b Itiplexi
an'5 audib SUH A the EILK aaBl The AHBPRBESTter &1 CHAMGHE e BRI e

decodinglappaatasseirthe moving picture coding apparatus as shown in each of embodiments. In this
caseﬁ theé@%rg%jced video signals are displayed on the monitor ex219, and can be reproduced by
anc}t er devi system using the 10 recording medium ex215 on which the multiplexed data is

recorded. It is algospdssiplerto iplerent the moving potierdecodinig apgasgiiseimtee $€dop box
ex217 connected E the cal?ki ex203 for a cablegtelevision or to the ant(mna x204 for s%tellite and/or
a

terrestrialaotrogd?c% ﬁ?‘@,esg qg (ﬁgﬁgmﬂe‘viﬁ %"Sgﬁgfliaﬁtﬁ@@m tor XA BHE R vision
ex300. ThEppaviagusgtusndectiding rappanatys piay e ingéaroditeyl r@pipaheises tapmegleut in the
television (§x3(0)0 .L(‘)iOl FIG, 31 illistr tgs tgl e et Ievriisionarg%cei\éeé%eeﬁoo that u%C%s 20 the moving
picture co ﬁﬁz r%]et dHARAR2 Hadin eplgtu C(')din% eth8d dedt |89d%eer5 ﬁ@%bgg"iments.
Thé elevisiop lexB@hiretudes ca tigét @x3IDHthdtalstdimg o3 ysbeitesmilifleibdadate ebtained by
multiplexi udjo data.onto video. data,,through the,antenna ex204 or cable ex203, efc. that
Wiy 3 ok B /b e L R IR RS S I
multiplexed ddteaaranoidslated alatesidio multiplesedidata totheaujipiet ostdiddjiend ax202,
multiplexi iplexin it Jol! odulated tiplexed data into video
data and Eﬁéﬁg ‘E’g{%%%gm%ﬂl% e§(§ %?Ai%%{jgfy a%r{%aa%)(}ﬁgegzaﬁ%@o%ég ﬁlg%))y ? é’{}f E ng Sulit
onto video data. The video data is data coded by the moving picture
25 coding method described in each of embodiments (i.e., data coded by
the image coding apparatus according to an aspect of 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 satellite broadcast reception
30 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 {i.e.,
functions as the image decoding apparatus according to an aspect of
the present invention).
35 [0300]
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30signal processing unit ex306 into data. [0302] The television ex300 further includes: a signal
processing unit ex306 including an audio signal processing unit ex304 and a video signal processing
unit ex305 that decode audio data and video data 35 and code audio data and video data, respectively

(which function a$ UsBNETRE Gifagd dRAFEAPRFANE anEihe IBate déadmg BepaatRdTording to
the aspeqts ofig BrEREREIMVENLIORE @AM OSEPHE HNBOR Ins bidiNgR sReaker ex3aY fhat

provides the decoded audio signal, and a display unit ex308 that displays the decoded 5 video signal,

such as aadQMB/.quﬂﬂarﬁBreQEhgle@ﬁ@én\é%% A0S dR itsiTaBE ARt BB T F-IUGhg an
operationdiut gnitbexdlia thatreceives an NPHCS 2 Hsar opeEAtRH Mythaimers)dhergleyision ex300

includes a control unit ex310 that controls overall each constituent element of the television ex300,

and & poWstEGHpI 1@ Lik it UMt S24e dh& &t Rplies PBwWer S BEEFESIARE @leB¥Rd SO than the
operation; igLi diait Bx3 k2o e iisrdace aiibectih happalree: 8 brderexiddiHgips@qnrected to

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

recordingGREANS BRPAT ith 48 18 Ralh: qurhrﬂfe?é‘}@@imnnegfb& dsarsagternal
recordingtmediip.reushasc rld sliskgand £ mademax@lile bscenaestasiin gtelephgne network.

Here, the recording medium ex216 can electrically record information using a non-volatile/volatile

semiconddB@r fethoRFelERRIMGS SEraly. B2 Fit ARY EH6m 8hts D R8T IeYiRIBY 26300 are

conngctedde eagmetherdfnouahes swshienausi BHst IR303Li 1ti p Fietdheaenfiguatien i which the
television ex300 decodes multiplexed data obtained from outside through the antenna ex204 and

others antfreptoRIESs RO BetyFed @atA Rl BERILENiBEE ITPBHELelBIdBR X SREQBING user

operationghioHgh tay TR0t eoSEOHBTL K220 @Rd othersnine FralinigXiRg! dent disxomounex303
demultiplexes the multiplexed data demodti_létjed P|:¥1§t-he modulation/demodulation unit ex302, under

control ofthé&BShfrol Gt BlE PG inkludify BEP G TEGIHE MEE2HE dRiio SRYRINNE pRE<Shg unit

ex304 deggdesdbe deraviiniexadiandio datas anebtheivisen,signal pierassing HaifexPQ5tgecodes the
demultiplexed video data, usin Eth ecodir%g method descrlléed in each of embodiments, in the

e !

telebision B30 O heS3idnut uftt eXB60 Fro\rddsiPR d&chtiel vided Bigndldi AdidPddhditoutside,
respectivelg.cdbenga treaettnu widexOdrpionddes the didas signalard theraugigsignalin 67 - the
signals may be temporarily st %ﬂin buffers ex318 and ex319, and others so that the signals are
reproducﬁﬁmi@?ﬁﬁfﬁmﬁ ith each other. Furthermore, the television ex300 may read

multiplexg@ d&ta pot throggh_a broadca_st an(_j others but from the 5 recording mec_lia e_x215_ and
felevision ex300 da08 art AL g Bl & VLS BN, AREVEALSHe L LB Rurtes the
data®n atieeordingimegdi ot wikk heodHsgyibad tindhedeldvisien ex300: qipria Bwset epeyation
method described in each of embodiments. The television ex300
includes: a tuner ex301 that obtains or provides multiplexed data
obtained by muitiplexing audio data onto video data, through the
antenna ex204 or the cable ex203, etc. that receives a broadcast; a
25  modulation/demodulation unit ex302 that demodulates the received
multiplexed data or modulates data into multiplexed data to be
supplied outside; and a multiplexing/demultiplexing unit ex303 that
demultiplexes the modulated multiplexed data into video data and
audio data, or multiplexes video data and audio data coded by a
30 signal processing unit ex306 into data.
[0302]

The television ex300 further includes: a signal processing unit
ex306 including an audio signal processing unit ex304 and a video
signal processing unit ex305 that decode audio data and video data

35 and code audio data and video data, respectively (which function as
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10 through the remote controller ex220 and others, the audio signal processing. unit ex304 codes an
audio signal, and the video signal processing unit ex305 codes a video signal, under control of the
control unit ex310 using the coding method described in each of embodiments. The

multiplexifffdéMaBsiesng U X803 ek wiuIfiicket e EORIRIRRFSGHEParRPRAIG Eifhal, and

provides ghe-prstiipag wonakowsidechep theemyliniexing/demuitiaxingunt ex303 ppliplexes the
video signal and the audio signal, the signals may be temporarily stored in the buffers exsgrg and
ex321, afd'BihErsdn it thE digshi8 ard Rbr6duEeil %yﬁ@%rﬁ’fﬁ%ﬁ@ﬁhtﬁeéi%cﬁﬂ Here, the

bﬁfferg ?é@hﬂcﬁﬁ@@% %3?%5&? Qﬁ@%la’?a)% hetplixa @8 ilmld@tadsgra?iewﬁmdmh i¢emay be
shared int te evision ex . Furthermor , ata ma e stored In uffer so, that the s m
cerfon MR GLTER m S H Aot SRy T HRERIBEE oLk TES AR e 3eD i the
25multiplgxingigiemutiplexirg tinikex3did, toxBxamme (A804 an Fysbesmore, ithe talevisien ex300

may include_a configuration for receiving an AY input from a microphone or .a camera other than the
configura‘ﬁér?f ?é 5%‘%51“?&8%?05&8 VR E aqrbﬁeitﬂggrfgép or Hmé)ﬁ?efdﬁ?}ﬁ, and may

cr(])dg the mt@m@;@tﬁﬁt@g/sl@wuglh itbfa é@lleeyisign @@Dd@ ﬂau;_ea@ex muhialsxzcﬂnw_rgwﬁemmde da;a in
the description, it may. be capable of on eiving, decoding, roviding outside data but not the
coding. A T A B OB e e etk Hster S IB AR o aaE mabTY
relapte}r/ re@nf@@rtexajﬂa r@d&(}or /\Atﬂitasdr@lulmpjﬁm @as(tjwﬁantor en fﬂehmrdﬂr:@ rln@kﬁme ohe, O<fj trrl]e
television_ex300 and the reader/recorder. ex218 may de or code the multiplex a nd the
telovision 4D EPA e O A AT A A8 e G ot B ARl Soap] - A an
gxample,rﬁdlzfy- aidiwat?at%sm‘r@géggﬁasi@? gh?t irsfam;ati@@t@pm@uain%wmr?iag @gw #2400 when
ata is read qr writtep from or, on an optical disk.The information 1Qrepraducing/recording unit ex400
e S DR AL I ULBS, ARG O O AT ok Ao 8871 Wiflonoribed
hereinafter.t Bt eptieal beachex40tdiradiajesradaernspol & fesatching susfacs Df thertecerding
miﬁgjm ex215 thza&t(fi_,st ? o(gt'cal disk to rit@ 'nformatiog and detects EiIeflectedﬁlig@t from the 15
recbrding SHaES S e BRI &P MBET 8 tb $&AE THE IiGrRARR ISR B atn TRcording
unit ex403lgctrinadlyddtikesansemicnndimtor daset hidloded inghe eptieal head ¢r48p andanodulates
the laser light according to recorded data..The repr .duction% odulating unit exz}OS amlgfgles a
reproduchii 38 Sgnal BBy HRATILAR, HAGLHAD 54 tbSel [RGtblnahd rEEotiy surace
using a phefordatedioninduited irathe optivallbéde x40t ibad semodotathsdter repiednetion signal by
separating,a signal compaonpent recorded on the recprding medium ex215 ot epr lelce the necessary
informati oSG BUAIGH onto] 1 poralily 2 ABIEE tHE Mot GHOR b b ectled DS H8 2Rording
megiium ex236 Gratthe tnforanateh tepemiticedtinem tine ceoprdiagsyrediune ax205 b disk motor
ex405 ro@?@?j recording medium ex215. The servo control unit ex406 moves the optical head

ex401 to ermined information track while controlling the rotation drive 30 of the disk motor
ex405 so as to follows the feesercapoy THetsystém edmied] urtite xdd odstois aedithelefoodaton

multiplexed data obtained from outside through the antenna ex204
and others and reproduces the decoded data will be described. In
25 the television ex300, upon a user operation through a remote
controller ex220 and others, the multiplexing/demultiplexing unit
ex303 demultiplexes the multiplexed data demodulated by the
modulation/demodulation unit ex302, under control of the control
unit ex310 including a CPU. Furthermore, the audio signal
30 processing unit ex304 decodes the demultiplexed audio data, and the
video signal processing unit ex305 decodes the demultiplexed video
data, using the decoding method described in each of embodiments,
in the television ex300. The oufput unit ex309 provides the
decoded video signal and audio signal outside, respectively., When
35 the output unit ex309 provides the video signal and the audio signal,
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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 ex404 and generating 35 and

adding new information as necessary, and hy the mod latio - recarding unit ex402, the
reproduma ﬁlaﬁ"@g}’uﬁ é@f&o%w §§W@ gHrﬁ?te Ex4 66 gr@(gbq[d%?ﬁgigproduce

- informatign dhsetighr shecoptigal tread @e@ﬂsm@r@m@aw@wmmq ;@thdimamtmmmﬁthThe system
control unit 07 includes, far e le,a 5 mi epro sor and exec processin ausing a
computef??&eg eafprogrfﬂﬁ f@?%pgatgﬁd Wrﬁe O'Althgff JBI‘Tf’cya %%% x401
lrradlatesra,:lmer@p@ﬁln:immdasﬂrlmmﬁ}haa nﬁffmmdagh density reeordibg ufingmeahfield 10light.
[03Q8] FIG, 33 illustrates the%igrdln )g* r&/eleS that is the tical gISkﬁp the recordlng
surface of 2" I%&}C?dl% it es éi'r‘elﬂép?rgll)?f e%“% maatlon track 15
ex230 regptdisain dibiancen ddareSL nfcamatuoﬁ\iechtatmlgcam\rﬁbgultmelpnxsutmn winthé diskeaccording

to chan e in asha e of %-ue&gwde rooves. Th ‘addresm formglon includes mformgtlonf
determin ﬁéeﬁ/dgi't? r&ﬁ&%%e@@eﬁfﬁ that S84 uflfdr Focdi %8 dad R prgtgl cing the
informatn@ratrackuéxmadd@ mea@r@trm addiress bifermhatiandm an epparatirsthatrdoords and

reproduces pg}ta n Ieacz? |or$ T the o{elt&\g@ the reé:ordln blocks, Furthermore, the
recordlnévrlflu ude ta teordin area 3, HRGThe cw%umfepe%cae s ex232,
anti(an atitencigtunifeceneereréa ex@34rdiherdata@cording 25téreasex2B2 isianl aveaiipnase in
recordln%the user data. The %:%%déircug]ference araa ex232 and thegoﬁ_er circ mference zrea ex234

that are s aRd SUtSiAE of 57 (?o‘cfd% 824 '&>19 r}%g'pé"{ﬂ &re'? %es(’:‘ﬁcp& e except
for recordlﬂgcm'&ausq datét TdfneH@fﬁrmetltﬂsreprmitﬁemgke_lpnmpgjmuitefrom:m*am{) armifwm@ 30 coded

audio, coded, video data, or. [tiplexed data obt ed b ltiplexing the, coded audlo ideo data,
from ano‘:gllil h8'q48! e&’?&ﬁ& 1 13%2 %f'ﬁ?e 18 r(igg}l‘fr"noeD |ude%ex£EL%eﬁ) 89]88(: f%\Ithough

an opticad whslo daneghadayer, sitieas mﬁmpﬂeokm@lln’smiﬁ:spmbgd@ arueMampéex<ib e
defgripti%?'} ?gt'cal Selz<c':sc3d7e% video signal and audio signal, and provides the
resulting signal outside. When the multiplexing/demultiplexing unit
ex303 multiplexes the video signal and the audio signal, the signals
may be temporarily stored in the buffers ex320 and ex321, and
others so that the signals are reproduced in synchronization with
20 each other. Here, the buffers ex318, ex319, ex320, and ex321 may
be plural as illustrated, or at least one buffer may be sﬁared in the
television ex300. Furthermore, data may be stored in a buffer so
that the system overflow and underflow may be avoided between the
modulation/demodulation unit ex302 and the
25 multiplexing/demultiplexing unit ex303, for example,
[0304] _

Furthermore, the television ex300 may include a configuration
for receiving an AV input from a microphone or a camera other than
the configuration for obtaining audic and video data from a broadcast

30 or arecording medium, and may code the obtained data. Although
the television ex300 can code, mulitiplex, and provide outside data in
the description, it may be capable of only receiving, decoding, and
providing outside data but not the coding, multiplexing, and
providing outside data.

35 [0305]
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not limited to such, and may be an optical disk having a multilayer structure and capable of being
recorded on a part other than the surface. Furthermore, the optical disk may have a structure for
multidimensional recording/reproduction, such as recording of information using light of colors with

different wavelengtid IEIHE Qafhe WHRIBNBEHE BRI &SR BR A Tor ¥ecbRdiRpdfoRfiatis Rgving

different laygrs frinvarioustanofes 0301 Bxthermeres AR EX A8 HAYIRY agatepna@@0sS can 10
receive data from the satellite ex202 and others, and reé)roduce video on a display device such as a

car navighBHVe5REhtsad9 8di%hthe d5adenu 56 e BlgRal HichdRANINESRIEPESBE SHere, a

configuratigg of the leap Ravigation syatem gxdll wilkbe gegerfigusations fos @gampledinciyging a GPS
receiving unit from the 15 configuration illustrated in FIG. 31. 'I;re same will be true for the

confiyurafiBRBEIERPGEIRA4 18 iMPAYehiaf phidhe S2GR0HME Ghér@ A 1] FIG. 34A illustrates

the cellulgppitome ex114 that uses the 20 moving picture coding method and the moving picture
decoding method described in embodiments. The cellular phone ex114 includes; an antenna ex350 for

transmitting and féeeitihg FEAGVAGes fHiBugh the D4sE @ifoh &198NAI8AHBFAATNiIt¥%385 capable

of capturingroreviag andretiflrineges: ande dispiay; Unt X85 e 5as @ Hadid<srystad display for
displaying the data such as decoded video capture the camera unit ex365 or received by the

db . : (
antenna %3586 he Beiillar phbne &%11430rth&RhtHades: A fiain body! it intRIGARG & Gtration key

unit ex366¢ PRy Py relddliten8d 7 atieh axa gpeakrt| tof eutpubefaiElies i audipiapytunit ex356
such 30-- as a microphane for ingﬁt of audio; a memaory unit ex367 for storir;%#:a&tured video or still

pictures, FEded £AftE TodEe decdtkQhta 6HAL PeceiEURie o e Bicturd® ebRails, or

others; anfka Stob gdit Bx3e4rihat és-an miesfage tai fona serasding merhitar thakstoges data-in the
same manner. as the memory unit ex367. 35 0512 Véext, an eéam le of a congguration of the
cellular pA&E %14 4 G b8 B HPF WP FetBfen&s & BIBIFAE FHUHR EdRitar pRGHe' 8R4, a main

control unitRx38P diexanedvia rontebereralicaach waithd tbe toaia hedydnchigng the ismay unit

35 Il ag .5 th tion k it ex366 i ted mutually, vi h bu 370,
(4 Bond L S AR BT, 4 5pd/a06h i BRI e 2 o SBFal Hbneceing

unit ex35f; foeamaia mterfate enineydnd aailisvidrenysial idigplay{ HCe00 20! HIcexRE 9
T RIS, Ll e pa L sxod, haudn gonel
or a powankejtikatrpedt A b @serisgperationottis pgwercsupply ehdait unitzax361 suppées the 15

respeCtY e S UL R e ERTL A RN P20 B85 R MIFEl PR St liction

20 signal obtained by electrically detecting the reflected light from the

recording surface using a photo detector included in the optical head

ex401, and demodulates the reproduction signal by separating a

signal component recorded on the recording medium ex215 to

reproduce the necessary information. The buffer ex404 temporarily

25 holds the information to be recorded on the recording medium ex215

and the information reproduced from the recording medium ex215,

The disk motor ex405 rotates the recording medium ex215. The

servo control unit ex406 moves the optical head ex401 to a

predetermined information track while controlling the rotation drive

30 of the disk motor ex405 so as to foliow 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 ex404 and generating

35 and adding new information as necessary, and by the modulation
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[0314] In the cellular phone ex114, the audio signal processing unit ex354 converts the audio
signals collected by the audio input unit 20 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

modulatibRFRETAGTEIMYE Bt &S5 ABRRS PS4 RFHIRAE BIeasingdh et édit? Bddio

signals, an¢ the HansrpiE e pRthieceivingg ik 8¥35dcpe o digiiaHietaralas RSreeaveassion and
frequency conversion on the data, so as to transmit the resulting data via the antenna ex350. Also, in

the cellufd? SHERE EXP1APHE SRRy ARd rEIGHAIRP SRE1RMIlR SR A5t Red&iPed by the

antenna gx3h @ # voige eoryesatondnededing perfersireduriiciesnversior apehee, a
analog-to-digital conversion 30 on the data.Then, the modulation/demodulation unit eXSSiBAerforms

inverse SPHEA® BR RGP BroRify 6 tHE Sabl ChfPHE Julib SEHS BRRSSHNG BMEBLIBY converts

it into analpg AWEROSigRalgraeAsde eutpdt dienwiathe audio output unit ex357. [0315]
35Furthermore, when an e-mail in data communication mode is - 72 - transmitted, text data of the

e-mail in 9@&17 y operating the operation key unit ex366 and others of the main body is sent out to

the main control ANhex36A tiadhepneriting L 2o Mol HHidis362. & he sEinseastirdh Uikex360
causes the 5 modulation/demodulation unit x)%;sz to perform spreag spectrum processing.on the text
data, and eIt ANA YedbRity Rt Dol CSUH RS FEBRAR ARG Erkdlah and the
frepgency ganyersion on the resulting data to transmit the data to the base station ex110 via the
antenna ex350. When an e-mail is received, 10 processing that is approximately inverse to the
processifg%?{%rlansmitting an e-mail is performed on the received data, and the resulting data is

provided to the disiay 3Bit ¥X358:40846} Méherevideoirst|l imagasner xidzo anthaitdipsint Hata 15
communication mode is or are gr%nsmitted the video :}jgnal prgc[ﬁising unit ex355 compresses and

codes vi@éﬁtg‘?&ﬁa t§5ppli§1ﬂ‘r ‘?hé‘%ﬁm‘ Hhitel365 asit m 9iﬁ%r tilfte b'method

shown ineggeh 9f erabedimentsyasddransipiisahe codedvitiea datato the oruliptexing/geatultiplexing
unit ex353. ontrast, during 20 when the camera unit ex365 captures video, still jnages, and others,
(16 SucicP Gl prRESE i exBEN BBGEs altie S ol LA e RSP urit exaso,

and trangrhitiha eogedialstino dataitetil shubiplexiggrig moltihexnpeui ex3hia ie3bf] @b he
multiplexsi;ngilg%maligicg)(l)ca\lxérlsg unillﬁésg%g}gé})slekt(ﬁ?&?%ation includes information for
determining positions of recording blocks ex231 that are a unit for
recording data. Reproducing the information track ex230 and
20 reading the address information in an apparatus that records and
reproduces data can lead to determination of the positions of the
recording blocks. Furthermore, the recording medium ex215
includes a data recording area ex233, an inner circumference area
ex232, and an outer circumference area ex234. The data recording
25 area ex233 is an area for use in recording the user data. The inner
circumference area ex232 and the outer circumference area ex234
that are inside and outside of the data recording area exZ233,
respectively are for specific use except for recording the user data.
The information reproducing/recording unit 400 reads and writes
30 coded audio, coded video data, or multiplexed data obtained by
multiplexing the coded audio and video data, from and on the data
recording area ex233 of the recording medium ex215.
[0309]
Although an optical disk having a layer, such as a DVD and a

35 BD is described as an example in the description, the optical disk is
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coded video data supplied from the video signal processing unit ex355 and the coded audio data
supplied from the audio signal processing unit ex354, using a predetermined method. Then, the
modulation/demodulation unit (modulatlon/der%odulatlon circuit 30 unit) ex352 performs spread

spectrum’ Btbdeaathg bt thé Wedls dBas, RRcARe RIS MitfHg artrebafifg Tl Ei@¥e herforms

digital- towal@g@ﬂ@vewrtam&e@@ﬂqy@@ryef@l@ﬁmﬂaecﬂat@ sp@stptrarsMihiag r@ﬁéltmg data
via the anten a ex350lt:é£ gﬁ%SSWhen recelvm% arﬁ? lS‘%wdeo filzjwhlch is linked to a Web - 73 -

page andsb't‘ﬁqu% da Mot Hfodd eiliarl 8¥faifwith \HELY EhdiBF audio
attached rinugttigrrtoeteciedteathe magl p&ﬁx&ﬁd&imweﬂ yajheantennaex3p@tagding of

multiplexing/demultiplexingunitex353de uIt lexesth lexed data into a vjdeq data bit stream
and S al15 G 1 G B < S 1B ol B bt 2 B Wi i Eoced
video da@amrr@tb@audm sjgmala)mmmgdumu exib4ovitretheratiseyl iaifdipraatedhroweah tee
synchron bus 70. The.video signa ces unit ex355 decodes the video signal using a

i [RsBaaE

moving %ﬁ?r@ d %Eﬁfr?g ﬁﬁ%moﬁ 0 the moving picture coding method shown in
each of eEﬁ)B)ﬂUﬂents (i.e., functions as the image decoding apparatus according to the aspect of the

present inventlog then the dis Ia unit exg% di pla s, for mstarFlﬁe the VI?@&@? still images
included in the vi e CiRE4To the 'B p% the 1§ ECBQ:oﬁ‘t dhit®x rtféthore, the

audio sngnataﬁmssmgaumtmﬁ%éemw Ie aedid BiYnah and the esidia adtppé pRis @x3e/ provides
the audio. [0319] Furth rm |Iarlé]to tféfételewsmn ex300, aﬁermlnal sﬁuch 206%5 the ce‘_'llular

phone exi %b‘iﬂ/ 5’30 rﬁgtlén(:@d‘np@\fé% Wiiclid G%F );’al)%l ansmitting

and receii\nngternmabmzlu@ng‘bbﬂeacbgdm appardessand @ sesodimg @pp@@tus Hwt@,lsa) (i) a
transmittin ﬁfb rmlnal |nclud| EH a coding a arat s and ||%ﬁ$receivm%i rminal.in dlnla only a

decoding AlE %D\Itﬁ) fie (58i'fal B '&% 8x200% e%veg"é d its the
multiplexed oéitquotdained tfxamelnalaxm@ Atdiol ddﬁmgnm G@@ dat v the destrigtionn thee

ulilereq AR TR RS AR ANt I DI et Ui i lereee gl e
configuration of the computer ex111, the cellular phone ex114, and
others.

[0311]
FIG. 34A illustrates the celluiar phone ex114 that uses the
20  moving picture coding method and the moving picture decoding
method described in embodiments. The cellular phone ex114
includes: an antenna ex350 for transmitting and receiving radio
waves through the base station ex110; a camera unit ex365 capable
of capturing moving and still images; and a display unit ex358 such
25 as a liguid crystal display for displaying the data such as decoded
video captured by the camera unit ex365 or received by the antenna
ex350. The cellular phone ex114 further includes: a main body unit
including an operation key unit ex366; an audio output unit ex357
such as a speaker for output of audio; an audioc input unit ex356 such
30— as a microphone for input of audio; a memory unit ex367 for storing
- captured video or still pictures, recorded audio, coded or decoded
data of the received video, the still pictures, e-mails, or others; and
a slot unit ex364 that is an interface unit for a recording medium that

stores data in the same manner as the memory unit ex367.
35 [0312]
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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 35
described in each of embodiments can be obtained. - 74 - £0321] Furthermore, the present

invention is not liMied to Fack 6P BMiEdiRTerfts CTUNAHERS RiddREatidRs aRH YeIsIFHI AR be made

ibn any ofélxehqgnbm_imﬁ@tsdeéhei@@@e\m&@ve@ﬁ'f@meﬁ@h&% (Bbth %WBQdinﬂﬁnﬂwe cr%/aigﬁ@ﬂ]ata can
e generated by switching, as necessary, between (i) the moving picture coding method or the moving
picture cB&lﬁ’é’ngéi@u sHolAR 1R e%ﬂ%fjfn%&iré% S A HAQR ARGV CBIRUr8 ¥BE/G method

or a moviggapiciumetcotlingsapparatus iyconfordity avith @ diffgrrng siandand3 sieh asRER-2,
MPEG-4 AVC, and V%:l.ﬁﬁ)BséBléHere,.gvhen %é%ral?/ of video datathat confo[ s to the 15 different
stardlard5 1§ geNBRABE QR i&then HEUbdeer hiaiedSdirPMBREHhedl o b2 $éiectéd to Bonform to
the differeptstandardsisHoweverx Since toawhich steedardgadly of theypturalityt of shee/idea data to be
decoded conforms cannot be detected, there is I3513(;blem that an aﬁﬁ ropriate decaoding method

cannot b8 REFR M2 0[038% “ONHPbrHE To §8 e ProbRRAP m B S BN EE By
multiplexing3B6jozlataant athets cifoevideddatadBs astrugile tgladingddeptiigatipa mformation
indicating_ to which standard t ideo data cpnforms. The specific structure of the multiplexed data
25inc|ud%\8q}ﬁlgqjidé6rﬁ ta ?ﬁ%éﬂe@in thE Fﬁ%(ﬁr%boﬂgﬁ?ﬂg MFhieRod ElE b§XroviRg picture
codibg appaiaipseskiovyy heeachtopambodinmanits witidedenafiatideserbed. phecadémexed data is

a digital stream i tg MPEG-2 Transport Stream format. [0325] 30FIG. 35 illustrates a structure of the
multiplex‘éﬁ’ a%{(_n; 3, he s%o-li Uunit ex 663, and ?1!14 memory unit ex36/.

[0313]
When a call-end key or a power key is turned ON by a user’s
operation, the power supply circuit unit ex361 supplies the
15 respective units with power from a battery pack so as to activate the
cell phone ex114.
[0314]
In the cellular phone ex114, the audio signal processing unit
ex354 converts the audio signals collected by the audio input unit
20 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 and receiving unit ex351 performs digital-to-analog
25  conversion and frequency conversion on the data, so as to transmit
the resulting data via the antenna ex350. Also, in the cellular phone
ex114, the transmitting and receiving unit ex351 amplifies the data
received by the antenna ex350 in voice conversation mode and
performs freguency conversion and the analog-to-digital conversion
30 on the data. Then, the modulation/demodulation unit ex352
performs inverse spread spectrum processing on the data, and the
audio signal processing unit ex354 converts it into analog audio
signals, so as to output them via the audioc output unit ex357,
[0315]

35 Furthermore, when an e-mail in data communication mode is
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illustrated in FIG. 35, 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 primarg video and secondary 35 video of a movie, the audio stream (IG)

represents 8 PAMAR @did €75 -d55R aRfl 4 8EcoRadiy Huddmdries bd mixeasiatiRg plifary audio

part, and thedreseniakiey qiaphiex SEEREMTEPHRSRINS BDtHeS Pfdhe BONie-iHejenthe prnggry video is
normal video to be.displayed on a screen, and the secondary video is video to be displayed on a 5
smaller wittfow ilfthe E)RIE;\EE’? iept F%?‘ti?\gﬂndféa thE At EBETR GEphiYR i FaBredEts an

interactive:s@een to be gemnesatedray pirangiag e GUI gemponentsema scregnsddie vigge stream is
coded in the moyi ictyre codjng method or by t oving picture coding apparatus shown in each
of e bodmﬁ‘@)/%yﬁf“ﬁ% i ‘i%j higfird! Qdai@‘rﬁégo%r%rg%g\‘/iﬁ&ﬁ%ﬁﬂe P8l UPparatus in
conformity wéites shmyeptiotiakstandadth such ag MRPE GrarYRFEG A AVVG ARd MGvin Eha itdio

t ' ' d ith dard, Dolby-AC-3, Dolby Digital Plus, MLP, DTS,
DTSHD, SRl i BEBCIA S[DAZeP 01 Bach GIREIN BhABALLEF R UM IED B it Heehined by

PID. For exanyaesxl0d isladlocatad thitheckideo siyeaane e usekiaf vided ©f eh@moyigs ©x1100 to
Ox111F arg %IJocated ]z%gwe audé streams, 0x120Q io OX]HZY F are alIocated_}o_ the presentation 20
graphics StrBaHE 6X1460 18 'B8x12G F &%@a?éﬁgt%(?he iftetaEtivH gFaphigs stfeSht<ES B&EB0O to
Ox1B1F grecatiesatedjtotthetvideo spgamsiin bealsediforsecendary Mideomidae saqmig, Fag Ox1A00
to Ox1A1F are allocated to the audio, streams_to be uﬁied for the secondary audio to be mixed with the

primary allfiSI B 0924 9N BidN3H JonBRAREIN Sl atds AolFG&iy filfexBi Fit&€a video

stream ex285u¢bmposed af Mdecoiddwes apdar adidip istkeam @x@x8 s@nposed of audio frames are
transformfgérig jl stream of PES packets ex236 and a stream of PES packets ex239, and 30 further
into TS p x237 and TS packets ex240, respectively. Similarly, data of a presentation graphics

stream ex241 andiiatanof andeieyactiviél graphicsestyeant ex24kbare aasfarmerbintpa siiggsn of PES
packets ex242 and a st’[‘(}aam of PES packets ex245, and furtheiinta TS packets ex243 and TS

packdts eX3AMENEANA]. THEES5 s BhckBiCard MMTAEKESdnto W Stre ¥k HI & obBAR R Uiltiplexed
data - 76 prex@495{0328hit ekiEs STilusprateskenanvideodtrearide staiethin @ sigamietiPES
packets i?rrg%et%eéaéla@g;iarsﬁrq [ reianxlilbes 31,1751598\'\{?1%V|'i19831ng picture coding method

shown in each of embodiments, and transmits the coded video data

to the multiplexing/demultiplexing unit ex353. In contrast, during

20  when the camera unit ex365 captures video, still images, and others,
the audio signal processing unit ex354 codes audio signals collected
by the audio input unit ex356, and transmits the coded audio data to
the multiplexing/demultiplexing unit ex353.

[0317]

25 The multiplexing/demultiplexing unit ex353 multiplexes the
coded video data supplied from the video signal processing unit
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

30 unit) ex352 performs spread spectrum processing on the muitiplexed
data, and the transmitting and receiving unit ex351 performs
digital-to-analog conversion and frequency conversion on the data so
as to transmit the resulting data via the antenna ex350.

[0318]
35 When receiving data of a video file which is linked to a Web
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5 frame stream in a video stream. The second bar shows the stream of PES packets. As indicated by
arrows denoted as yyl, yy2, yy3, and yy4 in FIG. 37, the video stream is divided into pictures as
I-pictures, B-pictures, and P-pictures each of which is a video presentation unit, and the pictures are

stored in REIGAHoPERET B D0 9RE P ESTPARKALC BHAD ARSI BEY pAOIRHSs TS WBE dader, and

the PES hepsler sigiep afmrsentationckimasgiamp (Ralkhdaticaiing raieisptay tmesd thexpisture, and a
Decoding Tirpe- tamp (DT&%indicatin ade odin? time of the picture. [OSZ%l 1§ IG. 38 i%ustrates a
format of T8 HEIXEE bedby WFﬁté]ﬁ*(\jﬁ e r’?{uﬁiple&%ﬁ! dat%.néﬁeﬁaf théTs g ets'is% 188-byte

fixed Iengfgma@q@téém@p@mﬁf%w}l@i ) beaderrhavirr:géa@matiﬁrd @mhlfaagd?jd@sfor iomgyingha
stream an 184-byte TS payload for storing data. The PES packets, are divi , stored inthe TS
0 Y L L bR e HORD S LB DL P BE T Bt PR ST P ok e
TPTETtr@%Head@L s se;s;uﬁmsirtﬂagzvbmtecs@uw f é}ﬁi@tﬁaﬂge} gourde pxkBB &/ wiitten on the
multiplexed data. The TP_Extra H er stqres information such.as an Arriv ime, St ATS).
The ATSCHORE A e RPTAR TS AL BRI AR PSS DRl b B iR & Pl
filter. Thezaqlice packetdareaartangadgh thieenaltiptexedriatasab showsa3at the boittenvod E4G. 38. The
numbers incrementing from the head oéékiawlti Iexeﬁ data.are called sgurc_e aacket numbers
(SPNs). @@éb?bﬁéﬁgﬁ%ﬂﬂg 'P@Ba%ﬁ et Eﬁ?t Q%ﬂi SxatPasth Rl e%%?gWstreams of
audio, vigget aubtitles sndraghete thuichlsora&rpgradi Agsasiatienriaklie (PATOL arBregrdamd/ap Table
(PMT), and groq&r m Clock Referﬁ:r)]c %ﬁ’_@ R). . The PAT howslyvhat aPIDin MT used in the
BEHA% o

multiplex Sl NLEP q"@%ﬁa@éﬁ i 'r@gis &B&%@Qéré.‘ﬁ PN HSres PIDs
of the streanes @i g & p yisles avidioc suldtitigstanthathess ctudedhe thegseltiplexed datangnd

attribute information of the, streams carres ing to the PIDs. The PMT alsq has various descriptors
et G T I AT E Rt T By s o MGANEE obF SRS o vation 5
showing wiiéithet zgpydnion of tlareonu i bxed idata i peiittectot math & e/ PE R stpses IS TEh Bme
infQrmati orresponding to an ATS.showing when the P acket is transferred to a decoder, in
o B o e Bt et URR A4l o R e TR R SaR BRAT S, and
an SystemmnliineexGBakd 8T 6y tat iscactinmibd 8 iapisdf B 8 heddHSs. JOdPA]t unKI&x3%ilustrates
the data structure of tHe PMT. in detail. A PMT header is disposed at the top of the PMT. The PMT

header dggg}ﬁg?ﬁwé Ie%&H%Pdata included in the PMT and others. A 15plurality of descriptors
relating t¢ ®3tiiltiplexed data is disposed

Furthermore, similarly to the television ex300, a terminal such
20 as the cellular phone ex114 probably has 3 types of implementation
configurations including not only (i) a transmitting and receiving
terminal including both a coding apparatus and a decoding apparatus,
but also (ii) a transmitting terminal including only a coding apparatus
and (iii) a receiving terminal including only a decoding apparatus.
25 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 data related to
video onto video data, and may be not multiplexed data but video
30 data itself.
[0320]
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

35 described in each of embodiments can be obtained.
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after the PMT header. Information such as the copy control information is described in the descriptors.
After the descriptors, a plurality of pieces of stream information relating to the streams included in the
muItipIexg&ﬁdéﬁis disposed. Each piece of stream 20 information includes stream descriptors each
describin ation, such as a stream type for identifying a compression codec of a stream, a

stream ND, and $tieaneaitnbute, infeemptiend suchasa tiameirateof amsagpertiation diepstream

descriptor ual in number to the number oFfrHStr ams in th multltglexed data. 25[ 332] When

the mutiSIEXAa AL e aE AT AT IR He Bt nd BthdfRY IO RibdrBa 5B Sith

multlplexmi data mfarheateom hles. 023830 atl of tee anitiptexedtiiata information flles -is
rgﬁl%}l%% rmation of the multiplexed data as shown in FIG. 40. The multiplexed data

informati re in one to one correspondence with the multiplexed data, and each of the files

includes (iittipkes@th datadi mferbation, stream attribute information, and an entry map. 35[0334]
As illustrated in FIG 40, the multl Iexz} data informatjon mcludelsrﬁa)ﬁ]gtem rate, a reé)roductlon start
§

time, and a reprodujc?gn gﬁ(ﬁl ysqgrgﬁg? |C%Ye55[Wé umatrc’ar%?e‘?q‘ &4 ¢which a
system targetwdanode) tchiee meseiibg chlaten teansfdis then & thaltiptexét eatedoia § IPi GitereThe
intervals of the ATSs |nclu ed in the multlplexeg a ar F%to not,higher mrg >)fgtem rate. The

reproduc%g LIS TRRe m%lca%eg %% IR SAG érﬂga{g%f‘?lpe FoafE An
intéial op arte franwidiadpedvioth &3 Sdn aawdaoxfnwge ptctlnamdcmfdlnegnlﬂmﬂ@rermatal rand the

PTS is set 10to the repro?1 ctio d tim é ]? As snfown rk%ute

informatiGh s ?Jé@t@? gt@%&%ﬁﬁ E? a Jr%a?i%ﬁ o‘?"cé:ﬁﬁ'g;o%f &Bﬁgter f%\( uded in

the multiglaxed Gath. Each piece of attribute 15 information has different information depending on

whether i&cloﬁ]esponding stream is a video stream, an audio stream, a presentation graphics stream,
active

or an int graphics stream. Each piece of video stream attribute information carries information
including what klh{iaoégomhmssmn phdexlisyusefl fordemmiassingtibe 200vnideorsiseam, ahd the

e e B e e s e R R S U o e

compressrcmtb@rlm rseseotﬁart}:@rﬁaﬂmﬁg the aoduﬁm'meam hbw ohidhy rehanrets rads nte%sluded in the
di hich | h dh hi h h li

The vided SoLans s B A e TSR SUETET 205 L o e s ™

The video stream a‘ttrlbu e |n ion and the audio stre on-aré us
initializatibatef adéeoderdisiard therdlayen plags badckbkedeforaiztion t[0886]i80n e present

embodimgnt, the, mulilexed Jata e bedtReiHSethod cannot be selected.

20 [0324]

In order to solve the problem, multiplexed data obtained by
multiplexing audio data and others onto video data has a structure
including identification information indicating to which standard the
video data conforms. The specific structure of the multiplexed data

25 including the video data generated in the moving picture coding
method and by the moving picture coding apparatus shown in each of
embodiments will be hereinafter described. The multiplexed data is
a digital stream in the MPEG-2 Transport Stream format.

[0325]

30 FIG. 35 illustrates a structure of the multiplexed data. As
illustrated in FIG. 35, the multipiexed 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

35 video of a movie, the audio stream (1IG) represents a primary audio
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of a 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

d M cifi e moving picture coding 35 method or the moving picture coding
Spl;:a?atuspcgé%i% éd%ﬁ%ﬁﬂﬁa% ‘E%Bo@ﬁ‘ﬁ&ﬁ% REITHEE BWAL ENmiPIdrafb¥ating iique

informatignantijcating viteqtatecgenariad Pyatba movingpintire spdingemethed pr the: :1@ying picture
ratus in each of embhodiments, to the stream in the MT or the video

et D e B A A Y SHOR G ({BEa By RGBT, victure

coding method erttecmpovinglpitteres eading appavatttscﬂeeom@eidnt@ad’eottmas}wmﬁ can be
disti uishedf mvrdeo data th%h(':onforms to angt[her sti:n 0337 10 urthermore, FIG. 42
e i3

illust atesss% %? ARG ik e RIdESaY ¥&HBd a IEprEBEN RHOEEHERL. In Step

exS100, tgeeemeam gipe includediothe BVEMoithe r\adewetreaneel‘rtrlbutetrlf@emetr@r’twlb«}ed in the
muIt|pIexed data |nfor ﬁtlog@fbtamed from &he muI lexed data. xt in, exS101, itis 15
t t

determinédl WhetHeo r%%ﬁ?'&%%%? ﬁe%e StrE &M i glﬁﬂ) |fr)1 tiSA" ﬁél%té% that the

multiplexexbdatd mgtd’neratedf bythe! otevieg-pidiurg coditigoaethod prithe maving gigilregeding
apparatus mGeach f.embo |menh_h When it is_det ern%lned Eat the str am t pe or the video stream

attribute 200 %ﬁﬁé.c%%e& Ay e’ﬂtu‘ﬁ%? a5 %%HE% e‘?nd"tnﬁa %Ydtﬂ?e coding
meihbd optheunevmgdormgrrmedztimgi apparytus memtn of pmhmd@@tid:rrgstﬁpt&x&lﬂﬂs decoding is

performed b he maovin icture decodl met each,of emhodime when the
stream typ r’{ren Vi ed% é%‘s@e&%%‘tﬁr LMo r?ji m%m&%g oﬁ?onﬂrﬁﬁgg g)]'tlglg%eﬁ/e tional
standardsﬁ\‘dl@,h asVIREG R, MPEGS-4 ANG, ande\a@almn @b@ted@ﬂ:%c@@ﬂ@ﬁhmg:@ peltermaed by a
moving picture decodin metho y with th l's 0 3 such,
allocatlng%%ne\r'g urﬁduegvalt?e t(E;1 f?rt]é) gtré%&f:# r}g%!rbtﬁ [tél ﬁﬁ&t@i#oﬁi# mables
determinatiod \I\rhmlaerRﬁiMbt the moving picture decodlng method or the moving picture decoding
app atu described in each of embodiments can perform decoding. Even when multiplexed

data hat onfor s 35 to a different standard is input, an appropriate decoding method or - 80 -
Each stream included in the multiplexed data is identified by

PID. For example, Ox1011 is aliocated to the video siream to be
used for video of a movie, 0x1100 to Ox111F are allocated to the
audio streams, 0x1200 to Ox121F are allocated to the presentation
20 grapbhics streams, 0x1400 to Ox141F are allocated to the interactive
graphics streams, Ox1B00 to Ox1B1F are allocated to the video
streams to be used for secondary video of the movie, and 0x1A00 to
Ox1A1lF are allocated to the audio streams to be used for the
secondary audio to be mixed with the primary audio.
25 [0327]
FIG. 36 schematically illustrates how data is multiplexed.
First, a video stream ex235 composed of video frames and an audio
stream ex238 composed of audio frames are transformed into a
stream of PES packets ex236 and a stream of PES packets ex239, and
30 further into TS packets ex237 and TS packets ex240, respectively.
Similarly, data of a presentation graphics stream ex241 and data of
an interactive graphics stream ex244 are transformed into a stream
of PES packets ex242 and a stream of PES packets ex245, and further
into TS packets ex243 and TS packets ex246, respectively. These

35 TS packets are multiplexed into a stream to obtain multiplexed data
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apparatus can be selected. Thus, it becomes possible to decode information without any error.
Furthermore, the moving picture coding method or apparatus, or the moving picture decoding method
or apparatus in_the present embodiment can be used in the devices 5 and systems described above.
[0339] (S%?i@rﬁﬁ Embodiment) Each of the moving picture coding method, the moving picture
coding appearatg$, the moving picture decoding method, and the 10 moving picture decoding
apparatus in each of embodiments is typically achieved in the form of an integrated circuit or a Large

Scale Integrated {£.81) éifciftURE Rt eX DR SE YRR M aPied At ShiRgiRAIBh OF the LSI

ex500 thags nrdediate aRereltipe Theta$l.ex500dngiudes glemeMaeXSPL, X807 ex3A3eex504, 15
ex505, ex506, ex507, ex508, and $x509 to be described below, and the elements are connected to

each oth&FIFSUGHEBIR 353 0/ HRPpoki & Tbply [N R RSB IS AQN D By SiseThg each of

the elemesftwith pawvies vehen ke peives sgPCieguibunit exastisdured on. 20034013 For
example, when coding is performed, the LS| ex500 receives an AV signal from a microphone ex117, a
camera 4193 Yarit 6ﬁ1§£$m0516h AN AV IBEsDY BAMRr Eortbl IGHEPcIREI RifekEDT iR€luding a

CPU ex5p% i tugao)y Boptotier €x>03 raistreamcl reentiolenexsp4nand a diiving frggugncy control
unit ex512. The rec%jved AV signal is tem _orarirl)é(stored in an external memory ex511, such as an

SDRAM. RIfcRsT it B ot iRk cORFbE Bt RSO GRALDIRLPISE 1€ 2 frRifaidntl Ga5hGHions

aceqrdinglie the grecasaing ampurtand sneed G hedrxeamitiedsta @ Bignak drogessingainit ex507.
Then, th}%i%n Igrogpessinﬁ?agnit ex5Q7 codes an audio signal and/or a video signal. Here, the coding
e i;ﬁ

of the vi i€ Bie TOUING dBsCHERFR (EER B LiMbBamtaiy? Flfthermord iFRtinmap

processiny sinibgxSAisonadtiries muiitiolexes e godedruidiniilatn ancribe Sedadyidqeomdaga, and a
35 stream 10 ex506 provides the multriﬁlexef[i dﬂata outside.The - 81 - provided multiplexed data is
transmitt&d bctﬂg Besg Qgﬁ @3‘(@0%", Puithtd %rPt’I‘F(S%@ording medium ex215. When data sets are

muItipIexgd;gtzgpata should be temporarily stored in the buffer ex508 so that the data sets.are
o S ooy e LB L e e e S
composegirot heffens: | Biptheewaora the LEr@05f Ay eSmaseliate qeezchis 8+ Byaluralibe gf chips.
RIS L ki S R et A
configuragionzof Pi® céotroldmitteipligis anot tiraitadh tasiecha FoBExapple, T signabad for
storing data. The PES packets are divided, and stored in the TS

20 payloads, respectively. When a BD ROM is used, each of the TS
packets is given a 4-byte TP_Extra_Header, thus resulting in
192-byte source packets. The source packets are written on the
multiplexed data. The TP_Extra_Header stores information such as
an Arrival_Time_Stamp (ATS). The ATS shows a transfer start time

25 at which each of the TS packets is to be transferred to a PID filter.
The source packets are arranged in the multiplexed data as shown at
the bottom of FIG. 38. The numbers incrementing from the head of
the multiplexed data are calied source packet numbers (SPNs).

[0330]

30 Each of the TS packets included in the multiplexed data
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

35 itself is registered as zero. The PMT stores PIDs of the streams of
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~ 15 processing unit ex507 may further include a CPU. Inclusion of another CPU in the signal
processing unit ex507 can improve the processing speed. Furthermore, as another example, the CPU

502 ignal ' it e , far , includ
o s e A T B e s RS B ocessing
unit ex507 o tASECRW ex 3 02dnonatiry a paitiot thersignak ptosessing Daiireg507.4084BIDs.  The

name usecber (3, Ly s e G ¥etem 251, Heep Sk gl sLgpendin

on the degree of integration. [0344] oreover, ways to achieve integration'are not limi ed to the
LSI, and &Rpediapsirtdituisateveranparposd inrocesso ahdl soytedart aido indaieneahie mtegration.

FIelG PIOGHUTAB VPRI ROM (RE DRk ihe! oA fip RIRUATEES RSkmaptiad s aLbls or &

reconfigurable processor that allows re-configuration of the connection or configuration of an LS| can
be used foPthe Rafe pippese. 503451381 theffutars Uath ageanesmentdinggniicorrinctdi echnology,

B2 a tugadungy Ieenolagy Pax Brlgre LSt J#é%f%igé;@ggiog@é:@@dﬂ&infﬁgn?ggggfgwg such a

technology. The possibility Is that the present invention is a to biotechnology. (Eighth

Embodin®&@i)i e Ve \§rak Vided gatiogemehved e tie ndovingadidiureec6dmekmigiidel) ok atithe moving

picture cagi u ibed, | [ [ I W, video data
that conf(c%)jfIrlr\"?s?rtf?)éD %o%véﬁ%ﬁl%tgn%%ﬂ% as fli}/IglPﬁ‘IgC‘?SH2§ giggiﬁgﬁgéﬁgi%-ﬁﬁggecoded,

thel Broce®Xivg @b lirsprobddR TibGreases. Thus, the LS| ex500 needs to be set to a driving frequency
higher thap tha{ of the CPU ex502 to 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 15 consunfigfion #ftrbbsstraggsrihe data structure of the PMT in detail. A

PMT header is disposed at the top of the PMT. The PMT header
describes the length of data included in the PMT and others. A

15 plurality of descriptors relating to the multiplexed data is disposed
after the PMT header. Information such as the copy control
information is described in the descriptors. After the descriptors, 2
plurality of pieces of stream information relating to the streams
included in the multiplexed data is disposed. Each piece of stream

20 information includes stream descriptors each describing information,
such as a stream type for identifying a compression codec of a
stream, a stream PID, and stream atiribute information (such as a
frame rate or an aspect ratio). The stream descriptors are equal in
number to the number of streams in the multiplexed data.

25 [0332]

When the multiplexed data is recorded on a recording medium
and others, it is recorded together with multiplexed data information
files.

[0333]

30 Each of the multiplexed data information files-is management
information of the multiplexed data as shown in FIG. 40, The
multiplexed data information files are in one to one correspondence
with the multiplexed data, and each of the files includes multiplexed
data information, stream attribute information, and an entry map.

35 [0334]
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In order to solve the problem, the moving picture decoding apparatus, such as the television ex300
and the LSI ex500 is configured to determine to which standard the video data conforms, 20 and
switch between the driving frequencies according to the determined standard. FIG. 44 illustrates a

configuration ex808§ inithis pratedt émbodimer A BRGngRE§UEREsvitthlity UntexBedigets a driving

frequencyie @ Righer @5@@9@&5%@0& whsPaddeo fipds gangraied by the movingRictHgFoding

method or the moving 25 picture coding apparatus described in each of embodiments. Then, the
driving fréfHendy SvitclifE uPHERaD3 AR UES K adesdiMEpfHcessing TinirasefeihabéRedlites the

moving pigtyrerdesosing apthad-gescabed iaadh ohembedirmanisitq decede hesyideo daa. When

the video data conforms to the conventional standard, the 30 driving frequency switching unit ex803

sets drilily R4a¥RE) ©9adwed fiing ireueddyaral ehxadeRé third dsa jerkiged by the
moving pigiere¢aeing yeskod gt dhg eI RICKEE ¢AYIRG ARPAALYS SeseEbed-HreachBle

embodiments. Then, the drivine? frequency switching unit ex803 instructs the decoding processing 35

unit ex80PRRAPEUHESHAR REHE comenRcHaPs@fdart 16 détsi e dsampiad dhs. Tozad]
More spegifieply ¢l eipiag Slequaney sWitching ol exg0sHeciides $hasGRI4expe3 angihe driving

frequency control unit ex512 5 in FIG. 43. Here, each of the decoding processing unit ex801 that

executes Thé MRFY Pigie ddcdng Mot e SeHbERle ¥ 86hdR EmbuihidHesPha #8e8&coding

proggssing umiexd0y dat eenfarmaa o the sonventional standard corresponds to the signal
processinﬁ}unit ex507 in FIG. 43. The CPU ex502 determines to which standard 10 the video data

conforms ﬁg’r%lhe driving frequency control unit ex512 determines a driving frequency based on a

signal from the CRY) ex@dy frutthepmgre, 4he signad presessiaaufitisxea7 deroderthe video data
based on the signal from the CPU ex502. For example, the identification information described in the

sixth emB&IER§ AL B oS 6560 rBEtaERHAR N FRRRE 9al ahé& Rieh iR eRiG isREMation is
not limitedtectherong dersebedrin the sheth iephedicrent Bk may Be Ry B mstion: 8s; lpgas the

information indicates to which standard the video data conforms. For example, when which standard

vidés dati EBRBIRTHAH cAPBe BEEGRARLd IDHVASET BN SREMEI BGnaorB R HfitingRat the

video datads 1segderdd iejevitipnana fisk gete,| thepdetgraination apay Hednade pasgson guch an
external signal. Furthermore, t%E_CPU ex502 selects a driving frequency based on, for example, a

look-up t4BIEHF WHdHQHe SEHR816S of the3ABeo htd Are! REESE G VIBT BRUAFING DS A By uencies

as showrda FHGy a: T g drivieg feepuansy-aanibe seleatast By Stasina-the-leekinpdabieain dhe buffer
ex508 and in an internal memory of an LSI, and with reference to the look-up table by the CPU ex502.

[0349] 3018 UAH NRIHRRE $IB5S A5 CBRRREAINHRIER theSRddtierib@mntetr BRI Step

ex9200, ihizisignet rsecassingdini exadyoobtatns jdespkcatien irdognatierairam e aultiplexed data.
Next, in Step exS201, the CPU ex502 determines whether or not the video data is generated by the
coding mBIFSEaNH thB E5HiRG %gﬁpg Es‘ﬁe%ﬁb‘éa%’seﬁ'&ht%ﬁeﬁﬁ %ﬂnéﬁf?ﬁgged iRt

piece of audio stream attribute information carries information
including what kind of compression codec is used for compressing the
audio stream, how many channels are included in the audio stream,

25 which language the audio stream supports, and how high the
sampling frequency is. The video stream attribute information and
the audio stream attribute information are used for initialization of a
decoder before the player plays back the information.
[0336] |

30 In the present embodiment, the multiplexed data to be usedis
of a 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

35 method or the moving picture coding apparatus described in each of
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- 84 - identification information. When the video data is generated by the moving picture coding
method and the moving picture coding apparatus described in each of embodiments, in Step ex5202,
the CPU ex502 transmits a signal for setting the driving frequ_enc%/ to a higher driving frequency to the
driving freGUBRE) CHREEF urii elsd S THen SHEPdriding frediBicy I@ntral @HBéiksa2 $HIEAKE driving
frequencyyioytha Kigher thiving feryanee O g olen baadewhsy the ddentficatoninfarmation

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

and 10 \&24 I ESBE EX8F09 tHd € P @%H2 tPARSHIR & SigHAOTG RBRIR{#he HivRaGFedfency to a

lower drivingHfErfiveBeH tO the drvingriregweney seNHRl uieeKg k2 Abepphre griviRg figgiancy control
unit ex512 sets the driving frequency to the lower driving frequency than that in the case where the

vided dabfTSFERGEEEPBY e 8 THORINE PictuféiEBIRG HRINDE dhatiRPmbEVRY (f&aré 2bRing
apparatugglesetped InsACtH efbRARENSctORR0] codiMWtheTBB.RIeNg YR the Switping of the

driving frequencies, the power conservation effect can be improved by 20 changing the voltage to be

applied t8¥REHIS| eR6005 %r%ﬁ%%ﬁ%‘%ﬁ@éﬁ%ﬁfd#ﬁ@%@l@ﬁ%dﬁ E&7 BRAHMB N FAReRRiving
frequencyiistsgtlayees elher vokaos teberpriiagh torthe hed exhQ ordhe epparatysinglvgding the LSI

ex500 is farobably set to a voltage lower than that in the case where the driving frequency is set higher.
25[0351] 033Igljrthermore, when the processing amount for decoding is larger, the driving frequency

maypbe set highgr,apd¥rgB the prpcessingi Aot fes deesgincis smallel ot ariying: fipguency
may be set lower as the method for setting the driving frequency. Thus, 30 the setting method is not

limited tAYREPHEEG IRt FEO EDHEkatRp ENfhBRERE PEo &SRS EMBI: forlflecobfiRy video

data in cepfgrnpty WRMBESAAVG i [argaiibar the Reeessy aypoune fon deepdipgevdgo data
generated by the maving picture coding methaod and the moving picture coding apparatus described in

each of 35 HrHbUHREHR e BRI rLddeRciNst e an LRl S re et & iddor gBatigini setting

describeg pbaneet03edm tirartHaimases itedmathesl, forgetiing the drivingdseguency ig net limited to
the methad for setting the driving frequency lower. 5 For example, when the identification information

indicatesAREEHIE NIGEh YARLIGEn&atEPby tHE nViRE Pickie Bodihgthetnid 8Rd 56§A8Ving picture

coding apperaturdeserbedrinaach of ierahasiteentsibe valtage teberapriieddo the kS epdd00 or the
apparatus includin H$h§)LSI EXSOO is probably set higher. When the jdentification 10 information
indicateSQI‘:lgtetF]@t\% e dath BN BN PR G éntioREl S@ndard REh 95 MPEGTB OMPEG-4 AvC,

and VC-hithaiveltagedike anplieddedie 15 5200 asfthe spapmeineiudingthe:kSIiexpoo is
probe_lbly et Ioweirhé\?i argﬁthéar ﬁ%(gm %Iqéwpnentthe {iﬂdenpfi%ﬂtion\i?é(g(r}natsiglpeingijcatetsf 'glhat the video
data is g Sk EY a a Yype © e am a bute

20 information indicates that the multiplexed data is generated by the
moving picture coding method or the moving picture coding
apparatus in each of embodiments, in Step ex5102, decoding is
performed by the moving picture decoding method in each of
embodiments. Furthermore, when the stream type or the video

25 stream attribute information indicates conformance to the
conventional standards, such as MPEG-2, MPEG-4 AVC, and VC-1, in
Step ex5103, decoding is performed by a moving picture decoding
method in conformity with the conventional standards.

[0338]

30 As such, allocating a new unique value to the stream type or
the video stream attribute information enables determination
whether or not the moving picture decoding method or the moving
picture decoding apparatus that is described in each of embodiments
can perform decoding. Even when multiplexed data that conforms

35 to a different standard is input, an appropriate decoding method or
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15 by the moving picture coding method and the moving picture coding apparatus described in each of
embodiments, the driving of the CPU ex502 does not probably have to be suspended. When the
identification information indicates that the video data conforms to the conventional standard, such as
MPEG-2 aRPEG LAV CA Bnd ¥ G| 20t 8- driviiy of the BPEORST2 RAFOHUISY KuspBREsEat a given

time becaysg the-ER e¥ARR Hae g REPFESSINGcARAGiBMTarRN WhRD thegdangfigatian feformation

indicates that the video data is generated by the moving picture coding method and the moving picture
coding aSEuaie: TEdiBEdIR BRGRGEERDOBIMEHESMPIHE 95RissE HheRGhE BBUTERED2 thas extra

processing-capagiva the JHVinEObtesERY ExP08 dspronaliy suskendedial R giveniipecds such a

case, the suspending time is probably set shorter than that in the case where when the identification
inforPatiGNAdYER Thatdes VIdB& da@P8iforms to the conventional standard, such as MPEG-2, 30

MPEG-4 @pd VC-1. [0353] Accordingly, the power conservation effect can be improved by
switching betweén the driving frequencies in accordance with the standard to which the video data
conforms! &@Mﬁéﬁﬁoﬁé,’\»ﬁl&{%m@@@ LSI ex500 or the apparatus including the LSI ex500 is driven

using a battery, {rgaiggryiiée sanma @B%%%MWWWW@@?%W@“@WR%-pﬁ@éﬁﬁ‘ﬂé’\”nth _
Embodiment) 5There are cases where a plurality of video data that conforms to different standards, is

provided §0 tHE He ABRLARI U stdMS, SUAVHIG RIEHEIGHh ARFLEUNGIaFRERR DN Biddr F)8nable
deqqglinghs\nliality; of yideo dlatn g Gorferas 4@ die diferant stapdarss, Hredsianah £50Gessing unit

ex507 of the LSI ex500 needs to conform to 10 the different standards. However, the problems of

increase Iy HE3HNI @ 6PiRy &Fbif SPMEVENHEAD ARLGAERERE 17 Fré! Holt fibé (A mediRiividual
use of thg signatpreeespingrynits exaft? thapeoniymde Ha frepestivestandards. f3355] 451n order to

solve the ﬁrob em, what is conceived is a configuration in which the decoding_processing,unit for

implemerititty B58 186\ §HIHLTY RS hBhoPa¥AtL th ahdR B @ABIAARARERR e
decodingrecessing aipi titat GonfaHes tathesenventiopgtstandard psucheasMBEGeR SIREG-4 AVC,
anqgc_lee;trEOS, ex506, ex507, ex508, and ex509 to be described below, and
the elements are connected to each other through a bus ex510. The
power supply circuit unit ex505 is activated by supplying each of the
elements with power when the power supply circuit unit ex505 is
turned on.
20 [0340]

For example, when coding Is performed, the LSI ex500
receives an AV signal from a microphone ex117, a camera ex113, and
others through an AV 10 ex509 under control of a control unit ex501
including a CPU ex502, a memory controller ex503, a stream

25 controller ex504, and a driving frequency control unit ex512. The
received AV signal is temporarily stored in an external memory ex511,
such as an SDRAM. Under control of the control unit ex501, the
stored data is segmented into data portions according to the
processing amount and speed to be transmitted to a signal

30 processing unit ex507. Then, the signal processing unit ex507
codes an audio signal and/or a video signal. Here, the coding of the
video signal is the coding described in each of embodiments.
Furthermore, the signal processing unit ex507 sometimes
multiplexes the coded audio data and the coded video data, and a

35 stream 10 ex506 provides the multiplexed data outside. The
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20 partly shared. Ex900 in FIG. 47A 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 details of processing, such as entropy

coding, irAEP¥edRANTRAtTOR] ORefRIGHaNG fitarhy HkEef ot Beniereatda Predieroh0 The details

of processing i peshasad prebaely dieludg Usral drieeadingrocepging Unkiex %2 thag gonforms to
MPEG-4 AVC. In contrast, a dedicated decoding processing unit ex901 is probably used for other

processilg YHitRIE 18 ddpecEidtiBesiestrk iRFerifoR PSIRBE e SERI§HbCEbT thE pRidERTinvention

is characteyiz e bydrape: REQI% e@ns@idnAtas tispiad hies S rAePIR the dgdicated glecoding
processin%\unit ex901 is used for frame memory control. Otherwise, the decoding processing unit is

prob%bly[s aféd¥or one of the entropy decoding, deblocking filtering, and motion compensation, or all

of 35 the processigh Hhe; fe¢edingnrasesgingxunit fon émplemaaling Hie o 8sidroying nidgyre
decoding method described in_each of embodiments maébe shared for the processing to be shared,

and a de§i&a88 ddcHAMY BRoERSHRRAMIMEYHE AEEXRY BrocdddmP Uhiguess 204 6% MIPEG-4 AVC.
5[0356] |imAwihesmore B98P, B rtGn4lBrdhewsmanethal examplednthatmipesssinpisgartly

shared. This example uses a configuration including a dedjcated decoding processing unit ex1001 that
supports tHE prode8REY In MY PENBEAR  HASHR LM GEnfoR | & 80 B it R coding -

proggssingaRitgx1002 that supports the processing unique to another conventional standard, and a
decoding processing unit ex1003 that supports processinﬁ to be shared between the moving picture

decoding method AE¢SIRING 8 EhePabROM IR tHeS FEEEHIThWeMtoR anE I EORIERIBRSI FVing picture
15 decodinggnothas.cHere ierdedisatach flegoding PRCeRiNg taitsexd8nt @ fkexdqlare not

necessarily specialized for the processing according to the aspect of the present invention and the

processirly 6 e LB eRAERSISANE S eHVENE AR fray BB theBHELEGSEY Bf ifpfmenting

general preeRIIINA Fritthempreisha @P aenfigsmationfdhe presenbsmhegimenteanshgrigplemented
by the LSI ex500. [0357] As such, reduci?g the scale of the circuit of an LSI and reducing the cost

are' BossiBiPEF SATRg Y HeR¥dRd pfocRsshtY Y28 nit 76 HiéGorBedsEiMy to HeH& & b&iveen the

moving pigtitertecadmg methed aseertinggedhe asipret ghlite PXEEBNt MyANtie B the AOVIng
picture decoding method in conformity wijth the conventional standard. [0358] 30Although the image
Coding agASEASRE tAREGe deboaHARIIBA Aus AEcqtBRGS bk tR FBHE ashBfis AV been

describekalze baggdserthe gmbediaents athiegresentityentigi-iscecidimijed g teess0 7,
embodiments. Those skilled,in the art will readily appregiate that the appended Claims are_of a scope
intended B CovD B XA omPHR HBEOHRARA DAHA e S BaRER e Set bt Bt 1D

20 such a case, the control unit ex501 includes the signal processing
unit ex507 or the CPU ex502 including a part of the signal processing
unit ex507.

[0343]
The name used here is LSI, but it may also be called IC, system

25 LSI, super LSI, or ultra LSI depending on the degree of integration.
[0344]

Moreover, ways to achieve integration are not limited to the
.SI, and a special circuit or a general purpose processor and so forth
can also achieve the integration. Field Programmable Gate Array

30 (FPGA) that can be programmed after manufacturing LSIs or a
reconfigurable processor that allows re-configuration of the
connection or configuration of an LSI can be used for the same
purpose.

[0345]

35 In the future, with advancement in semiconductor technology,
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- 88 - also equivalent structures, methods, and/or uses which are obtained by making various
modifications in the embodiments and by arbitrarily combining the structural elements in different
embodiments, without materially departing from the principles and 5spirit of the present invention

[Industriad AspIdbmB 685N 0l TR PR SRPNTERtIOR s agpicabld & imagk kbuiks hethods,
image decadingapgtheds. (faagg cadig apPrariysaAnd image 10 degading appaHases. The

present invention can be used for information display ﬁices and imaging devices with high resolution
which indhi§s EM VIS RE LRty RIRB Ech e B e ER FRUIBHABY systems, cellular phones, digital
cameraS{glgdg,@igital video cameras, including the image coding apparatus. 15[Reference Signs List]
[0360] 100 Image coding apparatus 101 Subtractor 102 Orthogonal transformation unit
20153Qﬁ1@&%ﬁ@mi@@§ﬂ%ﬂmverse quantization unit 105, 205Inverse orthogonal transformation

unit 106, 206AddgrHlad, 20dBlock sremery RerHS 0B rane meB@g picture coding
method or by the moving picture coding apparatus described in each
of embodiments is decoded, compared to when video data that
conforms to a conventional standard, such as MPEG-2, MPEG-4 AV(C,
10 and VC-1 is decoded, the processing amount probably increases.
Thus, the LS5I ex500 needs to be set to a driving frequency higher
than that of the CPU ex502 to be used when video data in conformity
with the conventional standard is decoded. However, when the
driving frequency is set higher, there is a problem that the power
15 consumption increases.
[0347]

In order to solve the problem, the moving picture decoding
apparatus, such as the television ex300 and the LSI ex500 is
configured to determine to which standard the video data conforms,

20 and switch between the driving frequencies according to the
determined standard. FIG. 44 illustrates a configuration ex800 in
the present embodiment. A driving frequency switching unit ex803
sets a driving frequency to a higher driving frequency when video
data is generated by the moving picture coding method or the moving

25 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
method described in each of embodiments to decode the video data.
When the video data conforms to the conventional standard, the

30 driving frequency switching unit ex803 sets a driving frequency to a
lower driving frequency than that of the video data 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 the decoding processing

35 unitex802 that conforms to the conventional standard to decode the
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109, 209Intra prediction unit 110, 210Inter prediction unit 111, 211Picture-type determination unit 112
Variable-length coding unit 30113, 213Frame memory control unit 120 Input image signal 121, 125,
225Prediction error data 122, 124, 224Frequency coefficient 123, 223Quantized value 35 126, 127,
128, 226 V2ge @& Hecoded image data - 89 - 129, 130, 131, 229, 230, 231 Prediction image data
132, 1323328, 132C, 132D, 132E, 132F, 232, 500Coded bitstream 133, 233Frame memory control

information 5 200 Image decoding apparatus 212Variable-length decoding unit 301, 501Se%uence
parameter set (SPre specifically, the driving frequency switching unit ex80

includes the CPU ex502 and the driving frequency control unit ex512
5 in FIG. 43. Here, each of the decoding processing unit ex801 that
executes the moving picture decoding method described in each of
embodiments and the decoding processing unit ex802 that conforms
to the conventional standard corresponds to the signal processing
unit ex507 in FIG. 43, The CPU ex502 determines to which standard

10 the video data conforms. Then, the driving frequency control unit
ex512 determines a driving frequency based on a signal from the CPU
ex502. Furthermore, the signal processing unit ex507 decodes the
video data based on the signal from the CPU ex502. For example,
the identification information described in the sixth embodiment is

15 probably used for identifying the video data. The identification
information is not limited to the one described in the sixth
embodiment but may be any information as long as the information
indicates to which standard the video data conforms. For example,
when which standard video data conforms to can be determined

20 based on an external signal for determining that the video data is
used for a television or a disk, etc., 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

25 frequencies as shown in FIG., 46. The driving frequency can be
selected by storing the lock-up table in the buffer ex508 and in an
internal memory of an LSI, and with reference to the look-up table by
the CPU ex502.

[0349]

30 FIG. 45 illustrates steps for executing a method in the present
embodiment. First, in Step ex5200, the signal processing unit
ex507 obtains identification information from the muitiplexed data.
Next, in Step ex$5201, the CPU ex502 determines whether or not the
video data is generated by the coding method and the coding

35 apparatus described in each of embodiments based on the
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302, 302B, 302D, 502Picture parameter set (PPS) 303, 503Picture data 10311SPS-identifier 312,
512Buffer description defining information 313Reference list description defining information 314 The
number of buffer descriptions 315, 515Buffer description 15316Reference list description 321SPS
selecting iidedtiAtiaH 10 N 3505 pPPPGTidentifie £828) 8281 82 SR iffelsda SeptEEGh &atifih énformation

324, 3240 Beferance;list descHBliRA ¢ PYARRR MiormAten:2Q.325 Numberlyndates infermation 326

Updating information 327Buffer description selecting information 328Buffer description modifying
informatiGiP B2IREHETe HES st IR ECiptiBA e fifinG MBATATA P 33D, S8ER T3P Feader

332Picturers|ata a1 338 P33R Selefhn% Infmaliofing the driving frequency to a

5 higher driving frequency to the driving frequency control unit ex512.

Then, the driving frequency control unit ex512 sets the driving

frequency to the higher driving frequency. On the other hand, when

the identification information indicates that the video data conforms

to the conventional standard, such as MPEG-2, MPEG-4 AVC, and

10 VC-1, in Step exS5203, the CPU ex502 transmits a signal for setting

the driving frequency to a lower driving frequency to the driving

frequency control unit ex512. Then, the driving frequency control

unit ex512 sets the driving frequency to the lower driving frequency

than that in the case where the video data is generated by the

15 moving picture coding method and the moving picture coding
apparatus described in each of embodiments.

[0350]
Furthermore, along with the switching of the driving
frequencies, the power conservation effect can be improved by
20 changing the voitage 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 that
in the case where the driving frequency is set higher.
25 [0351]

Furthermore, when the processing amount for decoding is
larger, the driving frequency may be set higher, and when the
processing amount for decoding is smaller, the driving frequency may
be set lower as the method for setting the driving frequency. Thus,

30 the setting method is not limited to the ones described above. For
example, when the processing amount for decoding video data in
conformity with MPEG-4 AVC is larger than the processing amount for
decoding video data generated by the moving picture coding method
and the moving picture coding apparatus described in each of

35 embodiments, the driving frequency is probably set in reverse order
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334Buffer description selecting information 335, 535Slice data 30 341, 341E, 341F, 541Slice header
342, 542Slice data part 343, 543CU data 351Buffer description selecting information 352Buffer
description modifying flag 35 515A Buffer element CLAIMS [Claim 1] An image coding method for
generatintPa CHSEBRER 4% By ESHRBAEmage using (i) a buffer description for specifying a

picture toftgesigeld in a buffer and (ii) a reference list description for specifying a picture to be referred
to, the image coding method comprising: writigrlligO

, Into a sequence parameter set, buffer description
10defining informaHERE BaRRfhg HFIURREN b iREr BREERAIIRE Arivinghy #iY #RSESence

parameter; get, raierence dst Hescriptivrydefibing ifermationdod eefinigoraddirality of refeeance list

d ipti ding to the buffer descriptions; selecting, for each pr. ' it that i
pictute o &SIE SBRfe O Hebohér LSRR Aa BHARG Th5S AP4 Kekdsr Sk biscessing

unit, buffefidessiiion Betestirg ifedmayian iorspeocifying the; seleetathufies deseriptient the first
header being included in the coded bitstream; and _.coding the processing, unit using the selected
buffer MOVINg picture coding apparatus descrl%e{??n each ofserrgbodimegts,
the voltage to be applied to the LSI ex500 or the apparatus including
the LSI ex500 is probably set higher. When the identification
10 information indicates that the video data conforms to the
conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1, the
voltage to be applied to the LSI ex500 or the apparatus including the
LSI ex500 is probably set lower. As another example, when the
identification information indicates that the video data is generated
15 by the moving picture coding method and the moving picture coding
apparatus described in each of embodiments, the driving of the CPU
ex502 does not probably have to be suspended. When the
identification information indicates that the video data conforms to
the conventional standard, such as MPEG-2, MPEG-4 AV(C, and VC-1,
20 the driving of the CPU ex502 is probably suspended at a given time
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
25 case where the CPU ex502 has extra processing capacity, the driving
of the CPU ex502 is probably suspended at a given time. In such a
case, the suspending time is probabiy 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—z,
30 MPEG-4 AVC, and VC-1.
[G353]

Accordingly, the power conservation effect can be improved by
switching between the driving frequencies in accordance with the
standard to which the videc data conforms. Furthermore, when the

35 LSI ex500 or the apparatus including the LSI ex500 is driven using a
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20description and one of the reference list descriptions which corresponds to the selected buffer
description. [Claim 2] The image coding method according to Claim 1, further 25 comprising:

difyi t least f the buffer d wyriti d header of th
vt Dt U BEER Y CrP DA AT 41 8 UG Al g, o

the seconsFheatler, reference list description 30updating information for defining a reference list
descriptio \S#tcg corresponds to the modified buffer description, wherein, in the coding, the
processin@j ' ﬁ coded using (i) the modified buffer description and (ii) the reference list description
which corfsspandE ta thediradified buffer description. 35 [Claim 3] The image coding method
according to CIang wherein the second header,is a g ctur Rar me?gget eéflrst ader isa

picture header or hsﬁlc% ﬁégdgﬁsa%% Vgr?r? Eﬁeasé:ié%f A hen &8 rodggérlptlons IS
modified, anel h‘tﬁﬁeedeﬁt@ndra isiselésted ouicdd pturdaiity dbiffesdesdiptatie mayding the

e e G0 A TP S o et tRg Beeig ene v
plurality of video data that conforms to the different standards, the
signal processing unit ex507 of the LSI ex500 needs to conform to

10 the different standards. However, the problems of increase in the
scale of the circuit of the LSI ex500 and increase in the cost arise
with the individual use of the signal processing units ex507 that
conform to the respective standards.

{0355]

15 In order to soive the problem, what is conceived is a
configuration in which the decoding processing unit for implementing
the moving picture decoding method described in each of
embodiments and the decoding processing unit that conforms to the
conventional standard, such as MPEG-2, MPEG-4 AV(C, and VC-1 are

20 partly shared. Ex900 in FIG. 47A 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
details of processing, such as entropy coding, inverse guantization,

25 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. 1In contrast, a
dedicated decoding processing unit ex901 is probably used for other
processing unique to an aspect of the present invention. Since the

30 aspect of the present invention is characterized by frame memory
control in particular, for example, the dedicated decoding processing
unit ex901 is used for frame memory control. Otherwise, the
decoding processing unit is probably shared for one of the entropy
decoding, deblocking filtering, and motion compensation, or all of

35 the processing. The decoding processing unit for implementing the
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in the modifying, the selected buffer description is modified as the at least one of the buffer
descriptions. 15 [Claim 5] The image coding method according to Claim 2, wherein the first
header and the second header are a picture %arameter set, 20in the modifging and the writing, the

selected U 8sBifpiorEisIA6aHbERSRE AP 442 5FE befd DutRF BeRErRPR CAMemESouftfer
descriptiqn, HpdaingsREoraatiel- s wetten dre s fing RistUs PaFRmelr sehiahisoeng ebpiciure
parameter sets included in the coded bitstream, 25in the writing of reference list description updating
informatiGlE #R¢ O rBRes FSEHREC KIS TR alifg BRI R IQWRREN A NG HR Rttt barameter
set, and pf MIPHhe.selagting and the writing, the buffer description selecting information is written into
the first picture parameter set, 30 and picture parameter set selecting information for specifying the
first Eictu@éasré)%eter set out of the picture parameter sets is written into a header of the processing

unit. [Claim €] 35?'@@%@9@‘1@@@!‘&3@?@9 agcoing 4 any paevef Glatms driticex@dn pre in wherein
the reference list description defining information includes: a first reordering flag for indicating

whether &Yt RYSHEEARY 5bi 2 PAEFA GRS perfotifedX@Ha Ple uses a configuration

including a dedicated decoding processing unit ex1001 that supports
the processing unigue to an aspect of the present invention, a

10 dedicated decoding processing unit ex1002 that supports the
processing unigue to another conventional standard, and a decoding
processing unit ex1003 that supports processing to be shared
between the moving picture decoding method according to the
aspect of the present invention and the conventional moving picture

15 decoding method. Here, the dedicated decoding processing units
ex1001 and ex1002 are not necessarily specialized for the processing
according to the aspect of the present invention and the processing
of the conventional standard, respectively, and may be the ones
capable of implementing general processing. Furthermore, the

20 configuration of the present embodiment can be implemented by the
LSI ex500.

[0357]
As such, reducing the scale of the circuit of an LSI and
reducing the cost are possible by sharing the decoding processing

25 unit for the processing to be shared between the moving picture
decoding method according to the aspect of the present invention
and the moving picture decoding method in conformity with the
conventional standard.

[0358]

30 Although the image coding apparatus and the image decoding
apparatus according to one or more aspects have been described
above based on the embodiments, the present invention is not
limited to these embodiments. Those skilled in the art will readily
appreciate that the appended Claims are of a scope intended to cover

35 and encompass not only the particular embodiments disclosed, but
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first reference list reordering information for indicating details of the reordering, and the writing of
reference list description defining information includes: 10writing the first reordering flag into the
sequence parameter set; judging using the first reordering flag whether or not the reordering of the

referencé@ &P i€ PEiAIRIe: SREU CTUTartME IO St @T@?éﬁé&%@%%&?ﬁ@ﬁﬁ&ﬁﬁ%ﬁqﬁto the 15
sequencg pargmalay g_et\yma (ke rensdering Bighe reterense list js pedormadk {Clainy7] fpe image
i

coding method according to Claim 2, 20wherein the reference list description updating information

includes@r D ItE3EdMerinG THR FINAdicdiiRy Witk R0t reBI8ERRE B% a réferestENREE berformed:

and  emIrignenes tist reqtdesing ifeteatianfaldnicating detaits ohaSphenie ingh@nd  the
writing of reference list description updating information includes: writing the reordering flag into the
secend e Of the pigsiRG LeMERRE Rdrdering flag whether or not the 30reordering of the

reference listig Pettormpess gadbilityvriting the reference list reordering information into the second
header when the reordering of the reference list is performed. [Claim 8] 35The image coding method
accordinéqg’ efilm 6,

The present invention is applicable to image ceding methods,
image decoding methods, image coding apparatuses, and image
10 decoding apparatuses. The present invention can be used for
information display devices and imaging devices with high resolution
which include televisions, digital video recorders, car navigation
systems, cellular phones, digital cameras, and digital video cameras,
including the image coding apparatus.
15 [Reference Signs List]
[0360]
100 Image coding apparatus
101 Subtractor
102 Orthogonal transformation unit
20 103 Quantization unit
104, 204 Inverse gquantization unit
105, 205 Inverse orthogonal transformation unit
106, 206 Adder
107, 207 Block memory
25 108, 208 Frame memory
109, 209 Intra prediction unit
110, 210 Inter prediction unit
111, 211 Picture type determination unit
112 Variable-length coding unit
30 113, 213 Frame memory control unit
120 Input image signal
121, 125, 225 Prediction error data
122, 124, 224 Frequency coefficient
123, 223 Quantized value
35 126, 127, 128, 226, 227, 228 Decoded image data
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- 93 - wherein the coding includes:. constructing, according to a predetermined default reference
list description, a reference list including picture identifiers of all pictures indicated in the selected

buffer description; 5judging using the first reqrdering flag whether or not reordering of the constructed
referencesilcég is gélajorﬁlgég;’ Liihfecﬁ%&hw&ﬁa’ccor%q t6 it 5 A& &HeEAist reordering information,
the picturg 3dentifEzsiin BoBfetedee |ist when the paorde3ing, op the refergnce list isgeerformed; and
10coding,a current slice using the reordered reference list. [Claim 9] The image coding method
accordin fg%fé(?r%r@, wherein the coding includes: 15constructing, according to a predetermined
default rete3énc 3ist des¢niptine, avefarengelist inolutirfg piptateoidentifiers of all pictures indicated in
the Iecfgﬁ?uffelr description; Writing(_qa into a slice header of a current slice, an update flag for

indicating w ethet OF Ot ¢ 8?8]%%%0@% d ﬁ)tion which 20corresponds to the selected buffer
descriptidhl updéteda b e -jletuirig usengethienupdatétflag whether or not the reference list description

reordering B he terenciieb &l Sup trurH d bnlen thet Eferance lit descripton i upcated: |
judging usiag theG2Egns 0e@deFipg flag Wbether ganetrthetworsterig® pBthe reference list is
performedn3 503 Ppicture data
10 311 SPS identifier
312, 512 Buffer description defining information
313 Reference list description defining information
314 The number of buffer descriptions
315, 515 Buffer description
15 316 Reference list description
321 SPS selecting information
322, 522 PPS identifier
323, 323D, 523 Buffer description updating information
324, 324D Reference list description updating information
20 325 Number-of-updates information
326 Updating information
327 Buffer description selecting information
328 Buffer description modifying information
329 Reference list description defining information
25 331, 331A, 331D Picture header
332 Picture data part
333, 533 PPS selecting information
334 Buffer description selecting information
335, 535 Slice data
30 341, 341E, 341F, 541 Slice header
342, 542 Slice data part
343, 543 CU data
351 Buffer description selecting information
352 Buffer description modifying flag
35 515A Buffer element
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writing, into the slice header, second reference list reordering information for indicating details of the
reordering of the reference 30list when the reordering is performed; reordering the picture identifiers in
the refergcgc%i‘?f ccording to the second reference list reordering information; judging using the
first reor h whether or not the reordering of the reference list is performed when the reference
list 35description is not updated,; reordering, according to the first reference list reordering
informati%ré thﬁ{i%Tre identifiers in the reference list when the reordering of the reference list is
performet; oding the current slice using the reordered reference list. 5 [Claim 10] An image
decoding methodifor iteeaping@dénde daitdimarfiassing i eetvirffgr slesedptibi fos ispesifying a picture
to be.held ina buffe{{ and ii%]a rSeferePf)e Ii?é drefscriBtion forgroeci%in%agcﬂzﬁjre to 10be &eferred to, the
imag’e de%%gi'rpggn?eth'cga% &rlsfiﬁg: ' 2 BERihi ) from B selendepirahéttE: Ry éfgpeonding to

the codeddititeeans louiffier desdripffer dafining informatiefefoz definitigta ol esditypf buffefor
~ descriptions; g%lajning, from&he e?uence parfamete slt’et, r%]erence list 15de ri@}tion (}féﬁ‘in@g
informatiGh for' \éHP]%gaa Blluratlllﬂ; 0 ?efgreen‘é% it s %’tio ecow&ggna%g&{%‘ ¢ BofeP
descriptiansm prigiptgining, from a first header of a processing unit that is a picture or a slice, buffer
description selecting.information for specifying. one of the buffer descriptigns, the first header being

4 ¢ %5% (P SePTRue

20included in the%o&é‘&%ts’t?egm?a Sk egod?nagrﬁwrg% gc(esss?ng u Hugiiﬁg Ff%clgﬂ%gtggescription

spddified dre five iowffén flesoriptiom stbectingimfanatiph aradi 6i) afebaf fferrefesende tistraescriptions

which corresponds tq the spec{fied uffer descriptian. .
Writing,  mto the seguence parameter set, reference list

description defining information for defining a plurality of reference
fist descriptions corresponding to the buffer descriptions;
selecting, for each processing unit that is a picture or a slice,
15 one of the buffer descriptions, and writing, into a first header of the
processing unit, buffer description selecting information for
specifying the selected buffer description, the first header being
included in the coded bitstream; and
coding the processing unit using the selected buffer
20 description and one of the reference list descriptions which
corresponds to the selected buffer description.

[Claim 2]
The image coding method according to Claim 1, further
25 comprising:
modifying at least one of the buffer descriptions, and writing,
into a second header of the processing unit, buffer description
updating information for indicating details of the modification; and
writing, into the second header, reference list description
30 updating information for defining a reference list description which
corresponds to the modified buffer description,
wherein, in the coding, the processing unit is coded using (i)
the modified buffer description and (ii) the reference list description
which corresponds to the modified buffer description.
35
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25 [Claiim 11] The image decoding method according to Claim 10, further comprising: obtaining,
from a second header of the processing unit, buffer 30 description updating information for indicating
details of modification of at least one of the buffer descriptions, the second header being included in
the code(ﬁr%f%'tmm and obtaining, from the second header, reference list description updating
information for definingra #eferencs igt desthiptiba wdichi 39ccamespanss 29 the modified buffer

description, - 95 - Whenﬁ%in, in the %ﬁg‘fdiré% the at Ie?%ﬁme of the buffer des%riptions is modified
according to the W&%l’seb‘f' Giritati8R hAEABE in'thé du cfgsgrﬂﬁﬁfﬁ'ﬁ Gatitginformation, and the
processing unit igldecfidet hsiag €) the anpitified duifers desciptionsbarns (i dhkrefenedce list
description which cqrresponds.to the modified buffer description. [Claim 12], The image decoding
method accordinbnt%@airﬁlff,ti%amg%ﬁqhags%@o%%%@gogf%ég?é{ﬁggrpé%&ﬁi%ﬂ%tlﬁ:ﬁl the first
header isagitifiezheatein: fcticbeansrnid6lans 4 B Fledimagend ecpdingatieghofl boddeding to

Claim 11 DB EIB e el MRS A e SRFRATHERLY B siadRader
[Claim 4]
10 . The image coding method according to Claim 2,

wherein the first header and the second header are a slice
header, and

in the modifying, the selected buffer description is modified as
the at least one of the buffer descriptions.

15
[Claim 5]

The image coding method according to Claim 2,
wherein the first header and the second header are a picture
parameter set,

20 in the modifying and the writing, the selected buffer
description is modified as the at least one of the buffer descriptions,
and the buffer description updating information is written into a first
picture parameter set that is one of picture parameter sets included
in the coded bitstream,

25 in the writing of reference list description updating information,
the reference list description updating information is written into the
first picture parameter set, and

in the selecting and the writing, the buffer description
selecting information is written into the first picture parameter set,

30 and picture parameter set selecting information for specifying the
first picture parameter set out of the picture parameter sets is
written into a header of the processing unit. |

[Claim 6]
35 The image ceding method according to any one of Claims 1 to
- 02 .



[Claim 14] The image decoding method according to Claim 11, 20wherein the first header and the
second header are a picture parameter set, and in the obtaining of buffer description selecting
informatiqn, picture parameter set selecting information for specifying one of picture parameter sets
included irrthe coded bitstream is obtained 25 from a header of the processing unit, and the buffer
description selectinganégrmation isafipinrackiromnta gistuei parametes Seti Bredified intheipisture
parameter set selecting information. [Claim 15] 30The image decoding method according to any one of
Claims 10t fes. wherein the reference list description defining information includes: a first
reordering flag foa ifiticatirgywihethrgof ngt feertedinga3mef aviefaneaeelishistpedfortediand - 96 -
fer%r‘]ce list.reordering i formatiop for irﬁir_catirl%details of the reordering, and the obtaining

first |
of regzrence Eflls'f%lfées%%’aﬁgnggse irlﬁnéJ TrotRESH ifdiSdes: 5obtaining the first reordering flag;
judging using theffirst nesfdedng ddistvinethed @ringt ihdseonddriog ¢btharefeeanane liskisgpirformed,

and ok%tr%'\éling th(?,(fjj%srtni%eferenncg list reordering information when the reordering of the reference
list is pen%r o° 9,4
the writing of reference list description defining information
includes:
10 writing the first reordering flag into the sequence parameter
set;

judging using the first reordering flag whether or not the
reordering of the reference list is performed; and

writing the first reference list reordering information into the

15 sequence parameter set when the reordering of the reference list is

performed.
[Claim 7]
The image coding method according to Claim 2,
20 wherein the reference list description updating information
includes:

a reordering flag for indicating whether or not reordering of a
reference list is performed; and
reference list reordering information for indicating details of
25 the reordering, and
the writing of reference list description updating information
includes:
writing the reordering flag into the second header;
judging using the reordering flag whether or not the
30 reordering of thereference list is performed; and
writing the reference list reordering information into the
second header when the reordering of the reference list is performed.

[Claim 8]
35 The image coding method according to Claim 6,
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[Claim 16] The image decoding method according to Claim 11, wherein the reference list
description updating information includes: 15a reordering flag for indicating whether or not reordering
of a reference list is performed; and . reference list reordering information for indicating details of
the reordering, aW(ﬁg%eb%tgiﬁ%ﬁ%ﬂ@@rg% (& Yescriptionupdating 20information includes:

obtaining the reordering fled frgmdte segong headepsriodeingrisingthedeasdatingflagameether or not

the reordering_of the.rerrference Iist&s rpen‘ormﬁg' and ) obtain'{lg,frq thegj[?econd ?ea er, the

referencé'ﬁ 9@[%%’? iﬁ@in]%rljﬁ% forWhén ér@?}ﬁh@ﬁh@%fmg férelfce" f?ﬁ%rfa . [Claim

17] pictbedmagé idecedingniéthoskdectrsing tdfelaidekn3pwiherein the decoding includes:

constructing, according to a predetermined.default reference list description, a reference lisf including
R s i (o :

picture identifierd u %%icg i '(r?ets&ggtﬁ%leﬂdﬁ&d s%giptiw ﬂfdgi’ﬁa sing the
first reorgeringl agnwhefhieh orqwt 8braatdating & the canstrtidte hreférenae tist is performed; - 97 -

reordering, according to the first reference list reordering
information, the picture identifiers in the reference list when the
reordering of the reference list is performed; and

10 coding a current slice using the reordered reference list,

[Claim 9]
The image coding method according to Claim 6,
wherein the coding includes:

15 constructing, according to a predetermined default reference
list description, a reference list including picture identifiers of all
pictures indicated in the selected buffer description;

writing, into a slice header of a current slice, an update flag for
indicating whether or not the reference list description which

20 corresponds to the selected buffer description is updated;

judging using the update flag whether or not the reference list
description is updated;

writing, into the slice header, a second reordering flag for
indicating whether or not reordering of the reference list is

25 performed when the reference list description is updated;

judging using the second reordering flag whether or not the
reordering of the reference list is performed;

writing, into the slice header, second reference list reordering
information for indicating details of the reordering of the reference

30 list when the reordering is performed;

reordering the picture Iidentifiers in the reference list
according to the second reference list reordering information;

judging using the first reordering flag whether or not the
reordering of the reference list is performed when the reference list

35 description is not updated;
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reordering, according to the first reference’list reordering information, the picture identifiers in the .
reference list when the reordering of the reference list is performed; and decoding a current slice using
the reordered reference list. 5 [Claim 18] The image decoding method accaording to Claim 15, wherein

the decoding incli§ESAET N 9o RGAIFHAY! GotBrattiFtd & PredEthiREE dekabitRRIEREE Hlist
descriptiom fa refereiage, lishiscliding eictste identfiersiof ak pitures-indicatertin (R salegied buffer
description; obtaining, from a slice header of a current slice, an update flag for indicating whether
or not thert%?ér%ﬁEQI%todg(a ﬁpfﬁ)ﬁe\ﬁﬂf&ﬁec F?&sb%r?&)sr E%’ ‘EﬁE%‘gre@tE!&P buffer description is updated;
15judging using the dhtatefag whather ofi net the mefetepcedist deserptiendseipdatetst,  obtaining,
from the slice header, a second reordering flag for indicating whether or not reordering of the reference
list is"performed when the reference list description is updated; 20judging using the second reordering
flag whetli€rtaimotiihé reordering of the reference list is performed, obtaining, from the slice

e e e e e el e sgiag e e
according teitie $ecent néfenenteslisti padaterfiog isfopriationy a rjidging using ¢ha st reogdering flag
\r/]v:tettjher ogr Hn% tPeg (Jrja rﬂ?]gr% féf?d’e ﬁrefeéer&(:?i Iigstt IS ger&orme when th%rclageéegcsilci%tuc?%s%gption is
pdated; 30-r ering, [ EFot e hirSrardrentd t%&ﬁéﬁﬁgy
10 be referred to, the image decoding method comprising:
obtaining, from a sequence parameter set corresponding to
the coded bitstream, buffer description defining information for
defining a plurality of buffer descriptions;
obtaining, from the sequence parameter set, reference list
15 description defining information for defining a plurality of reference
fist descriptions corresponding to the buffer descriptions;
obtaining, from a first header of a processing unit that is a
picture or a slice, buffer description selecting information for
specifying one of the buffer descriptions, the first header being
20 included in the coded bitstream; and
decoding the processing unit using (i) a buffer description
specified in the buffer description selecting information and (ii) one
of the reference list descriptions which corresponds to the specified
buffer description.
25
[Claim 117
The image decoding method according to Claim 10, further
comprising:
obtaining, from a second header of the processing u‘nit, buffer
30 description updating information for indicating details of
modification of at least one of the buffer descriptions, the second
header being included in the coded bitstream; and
obtaining, from the second header, reference list description
updating information for defining a reference list description which

35 corresponds to the modified buffer description,
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information, the picture identifiers in the reference list when the reordering of the reference list is
performed; and decoding the current slice using the reordered reference list. 35[Claim 19] An
image coding appatatus for generating a coded bitstteam by coding an image.usin (i&a uffer
description for sp&:ﬂ%ﬁ%ig’pié%r Zﬁg b ﬁg%ﬁhne(\gbuﬁ%?a#(ii%f%e%gegﬁ t (%E%ri kon For
specifyingia pictipéitnise refemed ibidbe mwage dodipgtappdratud Scarprisihgm o ddifrarie memory
control unji igured to perfor following: .. writing, into a sequence parameter,set, buffer
descripti(r)]rllg ézﬁg?}lggcfn%rrggt?on%&c%ﬁn‘#ﬁg %’gipPutrlaﬁi?y 5 %?fgrn Fesd ?&Bﬂ@ tpWNriﬁHéj, iﬁb)ethe
sequencepraraasstbn Get, Tefdsenteciist ddscritian tgfibing mfoditah farfiefindhgsa piptabty of
reference.|ist,d iptions in t criptions; a selecting, for.each
proc§ssin%lﬁlﬁ1it iﬂt ié%epig%r%%é?@ glic%,g%ng%ggggﬁ%ﬁér &éﬁé(':%%ptioé;lgsr,ra@nsdjvgﬁt%wsg ,gltn% lél‘]%'f‘i;‘\rst header
of the 15rprodédsidghunifcvutiesdeletigtion selecting information for specifying the selected buffer
description, the first header being included in the coded bitstream, wherein the image coding

apparatus codes the processing unit using the selected buffer description and one of the reference list
20 descripfidasrwhich]jcorresponds to the selected buffer description. [Claim 20] An image

decoding apparat I [ i Ing. (i uffer descriptjan for specifying a
picture to be heldﬁ;‘rﬁ éoégh%gﬁgr%g{%%ﬂa?geﬂr%%%%ﬁ é%%érgﬁpﬁ?gn%r @gae'ci i% & picture to be referred
to, i image decodiny @ppaiatus eompdsinga derai faampinirmery evatrokbdeit cmifigared to perform
the following: ining, f .sequ r ter sef carresponding to 30 the coded
bitstream, buffer (5@3‘%%3:%%% %%Eya{%fcgrrﬁ;éﬁﬁ%rﬁ%%r%%g a{J E)Iéré?lf/: of bg%g?ed"escriptions;
obtaining, from the sequence parameter set, reference list description defining information for defining
a plurality[@;fl éql;s]a{efg? list descriptions corresponding to the buffer descriptions; and
The image decoding method according to Claim 11,
15 wherein the first header and the second header are a slice
header.

[Claim 14]
The image decoding method according to Claim 11,
20 wherein the first header and the second header are a picture
parameter set, and
in the obtaining of buffer description selecting information,
picture parameter set selecting information for specifying one of
picture parameter sets included in the coded bitstream is obtained
25 from a header of the processing unit, and the buffer description
selecting information is obtained from a picture parameter set
specified in the picture parameter set selecting information.

[Claim 15]
30 The image decoding method according to any one of Claims 10
to 14,
wherein the reference list description defining information
includes:
a first reordering flag for indicating whether or not reordering

35 of a reference list is performed; and
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350btaining, from a first header of a processing unit that is a - 99 - picture or a slice, buffer description
selecting information for specifying one of the buffer descriptions, the first header being included in the

coded bitstream, wherein_the image decoding apparatus decodes the processing 5 unit using (i) a
buffer descriptiorfﬁﬁic ﬁef(?fﬁefh%e% ﬁ&(&@ggﬁﬁ SHIERHRY FHG M SRE AR 8 85 O 1Rl Peference
list descripfigihnewhielr gergsponrdsdo the specified buffer description. [Claim 21] 10An image coding

B e DA COR i fiedmae copg agparalis Acgeiings SRIMAZ T e
~includes:
5 obtaining the first reordering flag;
judging using the first reordering flag whether or not the
reordering of the reference list is performed; and
obtaining the first reference list reordering information when

the reordering of the reference list is performed.

10
[Claim 16]
The image decoding method according to Claim 11,
wherein the reference list description updating information
includes:
15 a reordering flag for indicating whether or not reordering of a

reference list is performed; and
reference list reordering information for indicating details of
the reordering, and
the obtaining of reference Ilist description updating
20 information includes:
obtaining the reordering flag from the second header;
judging using the reordering flag whether or not the
reordering of the reference list is performed; and
obtaining, from the second header, the reference list
25 reordering information when the reordering of the reference list is
performed.

[Claim 17]
The image decoding method according to Claim 15,
30 wherein the decoding includes:
constructing, according to a predetermined default reference
list description, a reference list including picture identifiers of all
pictures indicated in the selected buffer description;
judging wusing the first reordering flag whether or not
35 reordering of the constructed reference list is performed;
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reordering, according to the first reference list reordering
information, the picture identifiers in the reference list when the
reordering of the reference list is performed; and

decoding a current slice using the reordered reference list.

[Claim 18]

The image decoding method according to Claim 15,

wherein the decoding includes:

constructing, according to a predetermined default reference
list description, a reference list including picture identifiers of all
pictures indicated in the selected buffer description;

obtaining, from a slice header of a current slice, an update flag
for indicating whether or not the reference list description which
corresponds to the seiected buffer description is updated;

judging using the update flag whether or not the reference list
description is updated;

obtaining, from the slice header, a second reordering flag for
indicating whether or not reordering of the reference list is
performed when the reference list description is updated;

judging using the second reordering flag whether or not the
reordering of the reference list is performed;

obtaining, from the slice header, second reference list
reordering information for indicating details of the reordering of the
reference list when the reordering is performed;

reordering the picture identifiers in the reference list
according to the second reference list reordering information;

judging using the first reordering flag whether or not the
reordering of the reference list is performed when the reference list
description is not updated;

“reordering, according to the first reference list reordering
information, the picture identifiers in the reference list when the
reordering of the reference list is performed; and

decoding the current slice using the reordered reference list,

[Claim 19]
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An image coding apparatus for generating a coded bitstream
by coding an image using (i) a buffer description for specifying a
picture to be held in a buffer and (ii) a reference list description for
specifying a picture to be referred to, the image coding apparatus
comprising

| a frame memory control unit configured to perform the

following:

writing, into a sequence parameter set, buffer description
defining information for defining a plurality of buffer descriptions;

writing, into the sequence parameter set, reference list
description defining information for defining a plurality of reference
list descriptions corresponding to the buffer descriptions; and

selecting, for each processing unit that is a picture or a slice,
one of the buffer descriptions, and writing, into a first header of the
processing unit, buffer description selecting information for
specifying the selected buffer description, the first header being
included in the coded bitstream,

wherein the image coding apparatus codes the processing unit
using the selected buffer description and one of the reference list
descriptions which corresponds to the selected buffer description.

[Claim 20]

An image decoding apparatus for decoding a coded bitstream
using (i) a buffer description for specifying a picture to be held in a
buffer and (ii) a reference list description for specifying a picture to
be referred to, the image decod‘ing apparatus comprising

a frame memory control unit configured to perform the
fallowing:

obtaining, from a sequence parameter set corresponding to
the coded bitstream, buffer description defining information for
defining a plurality of buffer descriptions;

obtaining, from the seqgquence parameter set, reference list
description defining information for deﬁnirng a plurality of reference
list descriptions corresponding to the buffer descriptions; and

obtaining, from a first header of a processing unit that is a
| - 99 -
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picture or a slice, buffer description selecting information for
specifying one of the buffer descriptions, the first header being
included in the coded bitstream,

wherein the image decoding apparatus decodes the processing
unit using (i) a buffer description specified in the buffer description
selecting information and (ii) one of the reference list descriptions
which corresponds to the specified buffer description.

[Claim 21}
An image coding and decoding apparatus comprising:
the image coding apparatus according to Claim 19; and
the image decoding apparatus according to Claim 20.
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