[DESCRIPTION] [Title of Invention] IMAGE CODING METHOD, IMAGE DECODING METHOD,
IMAGE CODING APPARATUS, IMAGE DECODING APPARATUS, AND 5 IMAGE CODING AND
DECODING APPARATUS [Technical Field] [0001]The present invention relates to image coding

methods, image ﬂg%%%dm %58‘18 image coding apparatuses, and image 10 decoding apparatuses,
and in particular éﬁ ihg method, an image decoding method, an image coding apparatus,

an image decodib@iblgpafatogeanan image coding and decoding apparatus intended to perform

arithmetic codingp/RRsagBBENGEMFEYRD BSBACkEEUBE CBISINPRIRAERH 3o S RANB ECCN an

increase in the number of apﬁllcations for services of, for example, video on demand type services.

Examples of suclr ORFBE | fdé%!é‘éonr%%ﬁ&#g ule FIEI ﬁt&?&,m&wﬁeﬂcﬁdcaﬁing,
and streamiryg ofI28 Al € DG AN OEQPURING B #FERIAN ViBleo data having a substantial
amount of digital data is transmitted through transmission channels and is stored on storage media.
However, conventional transmission channels have a limited available frequency bandwidth, and
conventional stoﬂé{f‘&ﬂﬁ&@ FaGHa limited 25 capacity. Accordingly, in order to transmit the video data
using a conventigoaldreinsmissibnechassehandveneicord¢hetdseo tatagente dieenuestiondd recording

medium, it is ineyj to ress or rﬁméf t u e VI t 003]Fpr. th rpose of

compressing vidlﬁé%a, ?r%gr%g{/ﬁeo%% co iﬁ’ Z@%@%d@ﬁﬁé bge*gﬁ%’g\?é%)%ge’qgﬁgﬁ i\%‘lnge%%:oding

standards &, fof ff&tdite, RrFRatioTas TeREIMMBMateT thidh MereskrINgammsthod,

Standardization Secten §Jé)-de siandardseteneted witind @6xcaadd § /NG rstanslargs denreted with

MPEG-x. The mq i di tand e tl 5 standar enqted as

M 2641AVC of MEE LS M P R patad, T MRSGE°CBUIRG e e dEcTaIHg SRR
intended to perform arithmetic coding or/and arithmetic decoding.

15 [Background Art]
[0002] Recent years have seen an increase in the number of
applications for services of, for example, video on demand type
services. Examples of such services include video-conferencing
through the Internet, digital video broadcasting, and streaming of
20 video contents. These applications require that video data having a
substantial amount of digital data is transmitted through
transmission channels and is stored on storage media. However,
conventional transmission channels have a Ilimited available
frequency bandwidth, and conventional storage media have a limited
25 capacity. Accordingly, in order to transmit the video data using a
conventional transmission channel and to record the video data onto
a conventional recording medium, it is inevitable to compress or
reduce the amount of the video data.
[C003] For the purpose of compressing video data, many video
30 coding standards have been developed. Such video <coding
standards are, for instance, International Telecommunication Union
Telecommunication Standardization Sector (ITU-T) standards
denoted with H.26x and ISO/IEC standards denoted with MPEG-x.
The most advanced video coding standards are currently the

35 standards denoted as H.264/AVC or MPEG-4/AVC (see Non-patent
“l -



Literature 1 and Non-patent Literature 2). [0004]The data compression processes in the H.264/AVC
Standard is roughly divided into prediction, transform, quantization, and entropy coding. The entropy
coding is intended to reduce 5redundant information in information to be used for the prediction and

guantized information. Representatives of entropy coding include variable-length coding, adaptive
coding, and fixeaﬁf ﬁﬁ?ﬁ%@%i%g@@&%@éﬂ% Ydf?/'éﬁﬁgtﬂg-l%hgth coding include Huffman coding,

run-length codind SaHidrithmeticheodited a Ao titsséo the @ aeitismetioncddiing 8. REsiAES a
scheme which iSé’%@ﬁ‘@'Q%“?s‘j%@é_ﬁi{g AUIRELANES MG GRBHEXRIRE FABRIINARG SYiPRQLpccurrence

probabilities and which Erovides a coding efficiency by switching contexfs according to the

features of imagé B&taC RoMABAretLO PRFmAR Ro8Ng UM QSER G ke EBRRR takfe. "E51¢SRtion List]
[Non Patent Literatdneh {3005 il HUTMP EGi4 B ant 48 dvdvian bed MideofCoding' ptSQitEG 14496 -

2010, NPL 2] ondOYeRMRM-AIIN SR AAUAYE Videoycoding Standare Thamas Wisaapd ot o

IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO TECHNOLOGY, JULY 2003, PR
1 - 19 25 [SummiHHARVEAGEH] FréeRAIa F8H1EM 30668 TMBWeRRI the ZBAVENTSHARAAIMetic
coding has a probtadinaf.noRpmadingt atsuéficient/cotihgeefiienteycoding inciude Huffman

coding, run-length coding, and arithmetic coding. Among these, the
10 arithmetic coding is known as a scheme which is intended to
determine output codes using contexts for identifying symbol
occurrence probabilities and which provides a high coding efficiency
by switching contexts according to the features of image data,
compared to Huffman coding which uses a fixed coding table.
15 [Citation List]
[Non Patent Literature]
[0005]
[NPL 1]
“"MPEG-4 Part 10 Advanced Video Coding”, ISO/IEC 14496 -
20 10,
[NPL 2]
“Overview of the H. 264/AVC Video Coding Standard”, Thomas
Wiegand et al, IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS
FOR VIDEO TECHNOLOGY, JULY 2003, PP. 1 - 19

25
{Summary of Invention]
[Technical Problem]
[0006] However, the conventional arithmetic coding has a
problem of not providing a sufficient coding efficiency.
30 [0007] The present invention has been made to solve the

aforementioned problem, with an aim to provide an image coding
method, an image coding apparatus, an image decoding method, an
image decoding apparatus, and an image coding and decoding
apparatus which make it possible to increase coding efficiency.

35 [Solution to Problem]
-2 -



30 [0007]The present invention has been made to solve the aforementioned problem, with an aim to
provide an image coding method, an image coding apparatus, an image decoding method, an image
decoding apparatus, and an image coding and decoding apparatus which make it possible to increase
coding efficiency 3558 lution tQ Problem] OOOEHIn order to achieve the aforementioned problem, an
image coding mdfhd %Olzcordiné%%‘éeﬁr e RGAVRRGOH S f6f CERpRULRSHE o BRBH Bye B8ta
including a pluralityaf processigg et bdviagamudirady diffaieat pivese the imageimodirig Method 5
comprising: obtaning-curent sighalsip ha sodegd-ateach okihe progessing yniis gfdhe dyage data

(5401); generating a binary signal by performing binarization on each of the 'current signals to be

coded (5402); sefétififigPPAREEXTTHF eI HHfer&ittefiGenald® BE'88Ge S AOMAMORE R Plurality of
contexts (5483); perfarisnggt0 @sithmétig cadingaf the reanary sidraldndesingfcedeth podbetingity

information assogiajed i rIRRPIReLeR ndhe peleing é%%%%ﬁga 4rsiatng e gorled

probability information associated with the context selected in thé selecting,’based o binary signal
generated in the eRGHRGBYOBINRFéRsIS NP the 3elefifd e s RbateRals i eurrdf dignal to
be coded is sele¢t4idan a sigraltwiych isdncleded or anecofl @ plunalityofrpracesgimg sinits dad has a
size different fro ize of the pr in it | ing.th nt si he d. [0009]For
example, it is po?gi e&toﬁgplyt @Cg?'jﬁe %oﬁgxljté%krl%o% ei?%ﬁé%t%o l?(g %gtggd P%%?fartﬁégs%me

statistical pt8perfEEHBEHfs (04408, He tifadd tating BRtHo@ YcEblIthg fFieR Hrexenbilténtion is
intended to seleahtie Bhaneh capiox frehesignals hasiing &he seenecstatisticaliyoperties eyen when

the processing upi .are different. In this way, it is possihle to reduce the. number 25 of contexts to
be used. This reg%fé%%ﬁh %negnﬁﬁw%aeﬁné%tgée_c&%}tlgéé Fﬁé (_a%q?'?l f:ta{ssll%#ljgrt!g?e% lee Seogilfg% memory
for storing the cofiéRtshB&@N iExtFRIessesary that sdanibye, dodnaf raathbe Abeardirgadahe present

invention is configérﬁﬁré@é@a @Ikﬁét@%ﬁ@maﬁfgqudﬂts%rﬁnm@s@%jn:@u wﬂ@-éetemﬁﬁlg\{%ﬂ@ ﬁhe
image 30 cpding method according to the present invention m e configure artly use the
contexts ex](%gusivceqy t;grx %1 p%?tié%%rcﬁrggens@i%i ﬁﬁh&fbo%] &S erft';loﬁs{g%ﬁé] r%ﬁﬂ?eg 'oqré%!ntexts is
large because a Wiffereris corid esiset basedfon alprsdéysing pnircsizeingdwrits coedfibiesitgposition or

a surrounding cagidisienFarberoaeprvered oL RS -auRRahef GRRtEXI isiHRednibererie APossibility
that the -3- numb‘ergptif tgeg:)%ates of (%)ded probability information for some of the contexts are small
he“c

and the accuracig® aeﬁoﬁir% ability information are not assured. In contrast, as described
above, the imagd @08y methdbaceardimdaoithis preseiii thtertioplyntkesime context for

20 the signals to be coded having the same statistical properties. For
this reason, the image coding method according to the present
invention is intended to select the shared context for the signals
having the same statistical properties even when the processing unit
sizes are different. 1In this way, it is possible to reduce the number

25 of contexts to be used. This reduction in the number of the contexts
makes it possible to reduce the size of memory for storing the
contexts. Here, it is unnecessary that the image coding method
according to the present invention is configured to use ali of the
contexts for different processing units. In other words, the image

30 coding method according to the present invention may be configured
to partly use the contexts exclusiveiy for a particular processing unit.
[0010] Conventionally, the number of contexts is large because
a different context is set based on a processing unit size and on a
coefficient position or a surrounding condition. 1In the case where a

35 large number of contexts is used, there is a possibility that the

- 3 -



5 possible to reduce the number of contexts, to increase the numbers of updates for the contexts to be
selected and shared, and to increase the prediction accuracy of the coded probability information. This
increase in the accuracy of the coded probability information makes it possible to increase the coding

efficiency. 10 [0011@$cordir}g togthe image codi meth?o_ | of the present invention, the context which
is set as a sharell COHELT iR aHOSREE T ‘i?ﬁ&é@&%ﬁ? Eyc%{gé)wﬁ@Féot'ﬂé%riz%O&Ffh@‘cp%ﬁessing
unit including thecountrent sigiral te e doded obtained du theielstaafinthis |agee dhamrabpbdétermined
size. 15 [0012]Hexeq BeRRIBIY o3 QB &3 SRIREIEd RccoRding: 10 3 syrnling copgifion, yithen the

processing unit size is comparatively large, the statistical properties become approximately the same,

yla : .
and thus, the satTB3#&rE0 TOR e TP He UL AP SBeth B BHE FRAGd RERIHAR MBS tbrding to
the present 30 investidn enakes duyaessixerto mreceice theo nombtar, dlocontexts byt hsinguandiated context
in the case wherg g RiaESsINg UBISS friyper (0andne predelermined s dg ik s
possible to increase the prediction accuracy of the coded probabllity information and to thereby
increase the codiR§'&RERARE iRRE EHSE\FREH B 35BS LR B2 8 M igER TRAREIRB -
predetermined sizris[00d3} ddwe image cading methad idheqaresept otvepting may furdigbaomprise

performing frequmetgaﬂs%%t%}%q é%im%gga%%ﬁ%%?rﬁﬁéﬁﬁﬁq{p coefficients of frequency
e code IC

components and to generate the current signals to be | respg'ctive:% indicate 30 the
transform coffici®td b the fre§GERES ESNSoRBAIS AT fif M sk 36088Y othEheomERE itich is set
as a dedicated contexitfona precessingxtniy maichi is decluded inihe oceasHE URIts dNay be selected

in the case wher quenc mpopnent corresponding to the curtent signal to be coded. is lower
than a predeterm%n%% gg f?egq%g%gc%. Lﬁhéhﬁgéég %o Ing me%%% (')%?thsglége%trPn%%sn fgr)]ﬁ mue%’/t-4-
further comprise |peHeFMiIAL e qUERQN FraIBRerhT @ thé Ahag colAt fe g dnerhte eliRdfoimg deefficients

of frequency companenthanddogeaeraiathecUgert signals to be coded which respectively indicate

the transform coefficients of the frequency components, wherein in 5 the selecting, the context which
is set for a%?oceigﬁﬁnit Whigﬁeigglhcﬁje(jée ?nrn eaprggg\ggiﬁg hsni%err?g)gebd: SéFe%%%H’i% tF]Oe 8ase where
the frequency coshifbRERttdErespORditP® the ciiiét sifhal tacbeasaiddds |owér theida is

predetermined fregraseda(RR14]18 this, way, dt 43 ReRSIP IS8 B elaeR 3GARISH fQakaithe
features of the meE e data. [001g]The image codin m%thod §ccord%%%kto the ﬁresent invention may
e i

further comprise rﬁgmﬁ?‘]gﬁ% rﬁgéjé’d Sint6 & uffaﬁ’ﬂ? SIERKkE BEcR hal the 3Bme sub

processing unit sis@ect of the image coding method according to the present
20 invention makes it possible to reduce the number of contexts by
using a shared context in the case where the processing unit size is
larger than the predetermined size. In this way, it is possible to
increase the prediction accuracy of the coded probability information
and to thereby increase the coding efficiency in the case where the

25 processing unit size is larger than the predetermined size.
[0013] The image coding method of the present invention may
further comprise performing frequency transform on the image data
to generate transform coefficients of frequency components and to
generate the current signals to be coded which respectively indicate
30 the transform coefficients of the frequency components, wherein in
the selecting, the context which is set as a dedicated context for a
processing unit which is included in the processing units may be
selected in the case where the frequency component corresponding
to the current signal to be coded is lower than a predetermined

35 frequency. The image coding method of the present invention may
-4 -



wherein in the generating, the binary signal may be generated by 15 performing binarization on the
current signals to be coded of each of the sub blocks, and in the selecting, the context which may be
set for the sub processing unit size in advance is selected. It is possible to apply the same context by
setting the context based on the sub block size, irrespective of whether the block size is large or small.

20 [0016] In ordetts BEARIEIEIE SROPEHERTINEH P RIIEMS Ut TRIARIE HECB8itG TkRRfEatebRding to
the present invem_d:og émmrtﬁcmm;trsmm anrm‘tﬂmmge dﬁtéﬁeqludmgyaqaimality@’ﬁtgmsﬂng units
naving mutually eigisiaes by deeneing A cedostimage daidy the Jagde deend g atiod

comprising: obtaining current 25 signals tobe decoded of each of the processing units of the coded

image data (S501)6s&T@AR{G At sielt sieadenclt the EIRRMESEN 1S TORRNEEE dd 6/ Arffbng a
plurality of c@ntextse( SEOR)tigeneratingoahinary sighaldbyqieftorming acisbmatcudacadingofighe current
signal to be deco Sj o tity: dpf i i ith th niext selected
in the selecting (@gﬁ%gc@%ﬁﬁcﬁgg%ﬁg%%%z %%%gﬁﬁg(}gsg%)g %E%r?grgr%iﬁggh%tig\%a%ﬁ%%%%rsion on
the binary signal {3SGAF RGP ISRIRPORIECHABE PRSHHING fiffdifaten aidosigealiRhfe context

selected in the selegtiagisorsedotba hinarysigea(S20bF whetsiayin the 35selecting, the context
for the current si tg be decqded. is select S red context, for a signal which is included in
365%'189? cfg\ ﬁ-u%%/vaef ?fnjfcé?ae%%#—t';% go .se¥e %‘ha constgx%adaﬁi eg O

a plurality of processing units and has a sizé om a Sizé of thé processing unit including the
current imab@ datl ¢ofBatdeesded tsoimagtidatay, it is possible to appropriately decode the 5 coded

image data codegogsing the im3ge: caging éneibomh aceaeding 4o e praseqt yeriony As khthe image
coding method accordi% to the rfes%ﬂt invention, it is Bossibl to reduce the number of contexts.
I| urtner Ise s el’f

Furthermore, it is %‘6%2 2 10 ICreate the numbers of up%t‘tgg EonrQh% @oﬁ?@?&? adn%t?o lt?lre?e%y

increase the predittich G cfr a6\ df deksdeaciOpaotasilifeisormeason. f00t8Rabeordmy sizthe image

decoding methodgfdhe; RreseiHdnyentiantin &ecsrlasting.he ganiext whish ig sakasta shayed
context in ance pf]%%/ be selected in the case where themproces?n% ugit siza incIL%din the current
0 dete

signals to b codBa oBEAMEE %‘W'@BB&% qg I%P&E? aﬂ%rﬁrec’ min@ essz . @ﬁﬁ this way,
it is possible to rébgceuhd Makiberoicontdasbeeeiiing thb Slaretkat it used veheatther

processing unit siz ig@r@ebiathg RIGISIMINCARIZR B IBISM@YLEdS 1t is possible to
apply the same context by setting the context based on the sub hlock
size, irrespective of whether the block size is large or small.

20 [0016] In order to achieve the aforementioned problem, an
image decoding method according to the present invention is for
reconstructing coded image data including a plurality of processing
units having mutually different sizes by decoding the coded image
data, the image decoding method comprising: obtaining current

25 signals to be decoded of each of the processing units of the coded
image data (S501); selecting a context of each of the current signais
to be decoded from among a plurality of contexts (S502); generating
a binary signal by performing arithmetic decoding of the current
signal to be decoded by using decoded probability information

30 associated with the context selected in the selecting (5503);
reconstructing the coded image data by performing multi-value
conversion on the binary signal {($504); and updating the decoded
probability information associated with the context selected in the
selecting, based on the binary signal (S505), wherein, in the

35 selecting, the context for the current signal to be decoded is selected,
-5



possible to increase the prediction accuracy of the coded probability 20 information and to thereby
increase the coding efficiency in the case where the processing unit size is larger than the
predetermined size. [0020] According to the image decoding method of the present invention, in the
selecting, the context which is set as a dedicated context in advance for a processing unit included in

the processing 28UAItSTHAG D& SBREHEd (hed f8MRIQUENED dSrpoHtR ¢ dRed pRiimEo e current
signal to be decquent & bwerihis apdedetesnsireddifiqoenctyiinrithe cise ahdre the caswngsignal to

be decoded is a éifgﬂqldggjeqﬁagﬁ%ecgﬁrgﬁgm é:é)%]‘gggeé%g, ngr@gygggﬁ components generated

through frequency transform in"the 30 generation of the coded image data. According to the image
decoding method % il presertInbRIstidYE Yn e/ SAOSHD! fhEPcBRRI® WHRTEI¥ S eRAe Sitfed
context in advance dexprocessidgtanidsdetiansang irtotuided dge thediragessingoudniscnd inaveohigh

iequencies whidare gbet RS Hedaieringd fagencnayIa e seesied when the

frequency component corresponding to the current sig an the
predetermined frER@IGNEP AMNE CEBEIRMerE e RBFIEH SR)REFteAScAECBHBUNE Aodi§RAtRiEating one
of transform coeffigients-ai dreguency eeriponestmgesssated dnioungbdrecreney sansforgHa the 5

generation ofthe,gp(ledimag (s, 00210 A AY 1 > SRsgleyo selssi soad adapled o he
features of the image at_t@’. 022]According to the image decoding metho of the present invention, in
the case whEre tRECEFIEH imiyfe Baati®Beded image 10 data generated by segmenting the image

data into a pluraljty®fsub blockseaebihaviitotthe saEgesyb qanegsinghytissre;RNE Reyéarming
binarization and arlthﬁ(}}etlc codlrﬁ.‘ce)f g%?gcgmhe %Jlké b(l;%%l%sé){@ tpﬁ]s Iectlngé%he conteét which is set

as a context for each of the stb bIScks havmggthe stbprocessing Uriit size ma;}a Be?15sTected.

[0023]It is possibtetsepply thévedime conrekenseieaing ihettent@adadeer orf fiteigls BRstRGize,

irrespective of whethesithe Mekfirg isHarge Alesnall glodA s isto bedwtedibatibg RresaBt invention

be 20 real impl ted I [ di thods, but al ' di
coparatus R LIRS fraBeihe UARESo? FRSFATRG SlEkescing stops mcluded in the mage

coding methods.[[GRéWike, the preséns irwawmtion dan pessbligedooriatiemeriied mordrty afimage
decoding methods,ig@lsp,agdlage:Ra derodind arRaRatuses vaichinelyde, Brocessing Hyits for

performing the processing steps includgd in the image decoding methods. Furthermore, the present

! st ]
invention can bet8HiiZ44%or SmBIEHTEntEd Ast hFagE TORhRE A fecltfng ABparstul@y whicks include
processing units ffeispdrferhoirig thegueddssipgestapsaincludedan ooth tthe moags probability

20 information and to thereby increase the coding efficiency in the case
where the processing unit size is larger than the predetermined size.
[0020] According to the image decoding method of the present
invention, in the selecting, the context which is set as a dedicated
context in advance for a processing unit inciuded in the processing

25 units may be selected when the frequency component corresponding
to the current signal to be decoded is lower than a predetermined
frequency in the case where the current signal to be decoded is a
signal indicating one of transform coefficients of frequency
components generated through frequency transform in the

30 generation of the coded image data. According to the image
decoding method of the present invention, in the selecting, the
context which is set as a shared context in advance for processing
units which are included in the processing units and have high
frequencies which are higher than the predetermined frequency may

35 be selected when the frequency component corresponding to the
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30 coding methods and the image decoding methods. [0025]Furthermore, these steps may be realized
as a program for causing a computer to execute these steps. Furthermore, the present invention may
be implemented as recording media such as computer-readable Compact Disc-Read Only Memories
(CD-ROMSs) 35includin the_é)é%c]]rams recorded thereon, and information, data, and/or signals

representing the PYoEFAYhs>RARTrA1R), B HBEPAR NI, dHta Nartd Sighehs ftsy B ributed
through communfcatior nepwiorksheuch s the dntertrret. {0026} oseralatioobth edstroctadalielements

which make up Scagiane: pEihs maceiacing apperaUssA AN Reane Jetpdnppnageyises may

be configured in thé form of a single system Large Scale Integrat . Such a sys isa
super multifunctiéR&N P8I AfufaSRITEERhG ShietaAHE PlufdeanRRRal eleatsicdmis 4R a Eigle chip.
For examples thegeystaant icsi tsfai1€ compdtansystetatanfigured to include a macro processor, a

ROM, a Random Memagr nd the like. [Advant, s_Eff I 10n],[0027]
15The present in@%ilf})t?mzakesq ﬁ/ gEsrg‘s’_\i@aeet’ogE)(—!-)?!f rﬁ%ﬁglgﬁﬁg%%éyam%gﬁé%gérgéyﬁggei %?o abilities
with high accuradyl cafRel issrOhy R réad8 e attage coding efficiency. [Brief Description of

Drawings] 20 [00@8)22] FIG. hisardock thagtianrshgwing eostimigtute of oun afithaeiiceeding
apparatus accorging o anventianalalte nEIE R ILNcAL ftsatig & simel seding
method according to convehtiona art
10 data generated by segmenting the image data into a plurality of sub
blocks each having the same sub processing unit size, and
performing binarization and arithmetic coding of each of the sub
blocks, in the selecting, the context which is set as a context for each
of the sub blocks having the sub processing unit size may be
15  selected.
[0023] It is possible to apply the same context by setting the
context based on the sub block size, irrespective of whether the block
size is large or small.
[0024] It is to be noted that the present invention can be
20 realized or implemented not only as image coding methods, but also
as image coding apparatuses which include processing units for
performing the processing steps included in the image coding
methods. Likewise, the present invention can be realized or
implemented not only as image decoding methods, but also as image
25 decoding apparatuses which include processing units for performing
the processing steps included in the image decoding methods.
Furthermore, the present invention can be realized or implemented
as image coding and decoding apparatuses which include processing
units for performing the processing steps included in both the image
30 coding methods and the image decoding methods.
[0025] Furthermore, these steps may be realized as a program
for causing a computer to execute these steps. Furthermore, the
present invention may be implemented as recording media such as
computer-readable Compact Disc-Read Only Memories (CD-ROMs)
35 including the programs recorded thereon, and information, data,
Wy



25FIG. 3 is a block diagram showing an example of a structure of an arithmetic coding unit of an
image coding apparatus according to the present invention. FIG. 4 is a diagram showing an
example of a signal information table for use in an image coding method and an/the image coding
30apparatus accord'l) to the present inventjon. FIG. 5A is a block di g{ram showinl[g an example

of a context tabl &P e THEATRE FREGRELSHN NERSA LRI M /thS FHATE Yo ding RERAFATs
according to the présentitiventiodata, andrIGi§Badssa bioel dikgranisholvingedn exanmipignof a

context 35 table fof, 1456 1R RB4RE MRS Heding Msthed pad anltheimage coding -8- apparatus

according to the Eresent invention. FIG. Sc is a block diagram showing an example of a context
table for use in ahtHé Fhage cotiigmetheH LidtaR/RE HrEGEPE SR SPERrHihic BcBtrimd 'R the
present invehtiorabFIGn € isfatfienichagendoditmg apgpecesssespaockdire imay aritfenetinepding

method In an/thepleae: 040 M0 PEFRIENNLIP IS ALCRATL YNNG LG Tinglonchan

indicating a processing procedure in an/the afithmetic coding metho image coding method
10 according to tREéfesdmtpeertion. (LSHG. 8 iS4FbwéhatiséfBingah el&ample 8¢ BSrocessing
procedure in a centextfilocki stesisification oonfeattunie which cotstitates @niherimage weding method
and an/image codjag- ANNAIAINS. 3G 05%1%9&“&%5@%6 P%%%Bmlﬁ'ék%- %)ét%ﬁ'qo‘g%ia{é ipdicating
an example of a processing procedure in a“context block classification control unit which constitutes
an/the imad® codiRg RetRE S ¥AEEAM/HARHE eoath§appekdes AEeBRIM PO 888 Rssert lerftion. FIG.

10A is a flowchap #rdieating cue exampieel o RERESSHG 20 oipcedure in a context block classification
control unit which constitutes an/the image coding method and an/image coding apparatus according
to the present invention. FIG. 108 is a flowchart indicating an example of a processing procedure
in a context block&fAseHiagion o Firs disilHieM &5t i@hktitutes an/the image coding method and
an/image codingagpaygtus according to the present invention.

15 The present invention makes it possible to perform predictions
of symbol occurrence probabilities with high accuracy, and to thereby
increase the image coding efficiency.

[Brief Description of Drawings]

20 {0028]

FIG.1isa on.ck diagram showing a structure of an arithmetic
coding apparatus according to conventional art.

FIG. 2 is a flowchart indicating an arithmetic coding method
according to conventional art.

25 FIG. 3 is a block diagram showing an example of a structure of
an arithmetic coding unit of an image coding apparatus according to
the present invention.

FIG. 4 is a diagram showing an example of a signal information
table for use in an image coding method and an/the image coding

30 apparatus according to the present invention.

FIG. 5A is a block diagram showing an example of a context
table for use in an/the image coding method and an/the image coding
apparatus according to the present invention.

F1G. 5B is a block diagram showing an example of a context

35 table forusein an/the image coding method and an/the image coding
-8 -



FIG. 11 is a schematic diagram illustrating a surrounding condition calculation method in an/the image
coding method and an/image coding apparatus according to the present invention. 30 FIG. 12 is a
block diagram showing an example of a whole structure of an/the image coding apparatus according
to the present invention. FIG. 13 is a block diagram showing an example of a structure of an/the

arithmetic decodPRPGTE B 23/H58 iHi8Ge et RiRGeSF A pAMENS '8 ording to the present invention.
FIG. 14 is a flowchart indi@tirfgCai preceksifgdimperiure iroan mgitbmeticade poeling meibotkitan/the
image decoding ' I i s a; indicating an
example of an ar%ﬁg%%q‘?éqWgﬁ?nﬂ%hﬁﬁﬁ%&ﬁﬁ%ﬁ%& %ggoﬁr%am?a%ﬁgcf%ﬁ%‘% w%n t%{{he

ecodin
present inventiorf PPari¢s 8648 fﬁﬁ?@ckodﬁlﬁfd?ﬁ%?ﬁiﬁiﬁ@%%ple of a whole structure of an/the
image coding apparatusraGoadingdof the ghiesenniousittion. 20ht6cdssis @rpeveeatisenfiguration of a
content providin | ing ¢ Istributi eryices, IG. 18 is an gverall
configuration of %iﬁ%@aﬁgﬁ@gﬂ%@&‘g q P?%tnc}lat‘%I@%%%Sgé%ligk%%gﬁgcrén ?I%s%rﬁﬂlﬁa an
example of a 15$PuEiG b8 saRle\nyiBRtieteiver. FIG. 20 is a block diagram illustrating an

example of a structure of . informagiond arIPsHCiNgHRBskracording voidbirigepesanLivgites
information from or&ré% I‘gﬁ(%‘j_'drw IrEleEilu that |ster1]n08ptilcal dlfgﬁ 20FIG. 21 IS a drawing shqwing an

example of a strict f a recording tediurh that 18 an onptf?:g isk.'F18952206 5 4rAwi %OI ustrating

an examplé Bf a At prdie. the presert.ipaBNéiamblock diagram illustrating a structure of the

25mobile phone.  FIGF28 is@ tyawving BawiRg adcHEtEe ahmultipiaxed data; FeeL4ing drawing

schematically illustrating how each of the streams is multiplexed jn multi ed data FIG. 25 is
g & supams is mulglex

I .
a drawing iIIustra%%Cﬁov%f/ TvildtoSur&8M |esxgto e if e b 'ﬁ rc eté‘mtmcwg E(‘igtail.

constitutes an/the image coding method and an/image coding
apparatus according to the present invention.

15 FIG. 9 is a flowchart indicating an example of a processing
procedure in a context block classification control unit which
constitutes an/the image coding method and an/image coding
apparatus according to the present invention.

FIG. 10A is a flowchart indicating an example of a processing

20 procedure in a context block classification control unit which
constitutes an/the image coding method and an/image coding
apparatus according to the present invention.

FIG. 10B is a flowchart indicating an example of a processing
procedure in a context block classification control unit which

25 constitutes an/the image coding method and an/image coding
apparatus according to the present invention.

FIG. 11 is a schematic diagram illustrating a surrounding
condition calculation method in an/the image coding method and
an/image coding apparatus according to the present invention.

30 FIG. 12 is a block diagram showing an example of a whole
structure of an/the image coding apparatus according to the present
invention.

FIG. 13 is a block diagram showing an example of a structure
of an/the arithmetic decoding unit of an/the image decoding

35 apparatus according to the present invention.
- 9 _



FIG. 26 is a drawing showing a structure of TS packets and source packets in the multiplexed data.
FIG. 27 is a drawing showing a data structure of a PMT. FIG. 28 is a drawing showing an
internal structure of 35multiplexed data information. FIG. 29 is a drawing showing an internal
structure of stream attribute information. FIG. 30 is a drawing showing steps for identifying video data.

FIG. 31 is a block diagrdm{iusttdfing HA W&RATHIeU 83 RRIGRENTSS IRt §raesti@ i TN
implementing thesmtving pictuteantling nethod andrihe mravieg picide desosinggnethachageording to
any one of the e i F [ ing showing a structure for switching between
driving frequencgggfggﬁgsgg ighf r%v%%lés&%ﬁg@%ps for identifying video data and switching
between driving frequentés. 1> ifalIW 3 draineasHowing &x arampleopa IBBkUP €iisle in which
standards ofsvidef:daiai aterasseeiates with Heving feqieneias gl iideh 3PA ds @ draying ghewing an
example of a Stﬂf)C,Igg%E&r ﬁ,‘h\;\erir{’;goa module of a signal processing unit. FIG. 35B is a drawing
showing another'example of a structure for sharing a module of a signal processing unit.
20[Description of Embodihfents$ [092D]Firtkadiasitastrushine b1 eédnexiiondtimbdge iUy

apparatus and a sennediienat Bagrcoding anesiodpepaeseribecteetne synlaining srabediments of
the present inveq'lgi](\)/ré.n[gg%Q]The conventional image coding apparatus executes
10 FIG. 17 is an overall configuration of a content providing
system for implementing content distribution services.

FIG. 18 is an overall configuration of a digital broadcasting
system.

FIG. 19 is a block diagram illustrating an example of a

15 structure of a television receiver.

FIG. 20 is a block diagram illustrating an example of a
structure of an information reproducing and recording unit that reads
and writes information from or on a recording medium that is an
optical disk.

20 FIG. 21 is a drawing showing an example of a structure of a
recording medium that is an optita[ disk.

FIG. 22A is a drawing illustrating an example of a mobile
phone.

FIG. 22B is a block diagram illustrating a structure of the

25 mobile phone.

FIG. 23 is a drawing showing a structure of multiplexed data;

FIG. 24 is a drawing schematically illustrating how each of the
streams is multiplexed in multiplexed data.

FIG. 25 is a drawing illustrating how a video stream is stored

30 in a stream of PES packets in more detail.

FIG. 26 is a drawing showing a structure of TS packets and
source packets in the multiplexed data.

FIG. 27 is a drawing showing a data structure of a PMT,

FIG. 28 is a drawing showing an internal structure of

35 multiplexed data information.
-10 -



25 compression coding processing composed of prediction, transform and quantization, and entropy
coding on a current signal to be coded of image data. [0031]Hereinafter, the entropy coding among the
processes performed by the image coding apparatus is described with reference 30 to FIG. 1 and

FIG. 2. Here, arithmetic codlnig%s explained as the entropy coding. [0032]FIG. 1 is a block diagram
showing a structure of anl&itiMdifc TEHIRY MYt HEH X DtéR RSO e HEEHEE dftrfH&@R e oding
method.FIG. 2 isatfittwararhifudicading @ processing 35 procedure of the arithmetic coding method (an

example ofthe - 11 - e fgoyﬁ?géng)&%n |gg <§9VJR§ %CE% npg n%qzil/AVC and rg [0033]As
a

shown in FIG. 1, the arithmetic coding unlt inclu rlza on unl occurrence
probability 5storage unit1%-a %éntle%(t ZoRiRAnfiggrany d'BﬁéF?ﬁﬁ%nﬂéﬁcWﬁl@f[@M]The

arithmetic calingtinitiQrieceivesn asrinpgia L) alauftmut sianal sl ihairis gt augrert sighavimbe coded
which becomes ing tar (i).a ormation SE that indic tes e type of the input
signal SI, and (iil% ﬁoqu %a?zge?é n)n-'eéﬁgg %/ cat[egs the' Blockaglze of the mp& S|gn]§;19
Hereinafter, descﬁ%ﬁ%%e@nﬁéWa@@@n@lﬁ@@c&@Wﬁéf@m@mput signal Sl is a signal |nd|cating a

current one of the quantizesl coeficients gangisied Pyrlyatizing theronage daimis Basrasrefficient
and a case wher%]E the mplyt S|%nal 158I is a signal indicating a current one of the quantized coefficients

is a non- zero coefficient. ' <4
FIG. 33 is a drawing showing steps for identifying video data

and switching between driving frequencies.

FIG. 34 is a drawing showing an example of a look-up table in
which standards of video data are associated with driving
frequencies.

i5 FIG. 35A is a drawing showing an example of a structure for
sharing a module of a signal processing unit.

FIG. 35B is a drawing showing another example of a structure
for sharing a module of a signal processing unit.

20 [Description of Embodiments]
[0029] First, a basic structure of a conventional image coding
apparatus and a conventional image coding method are described
before explaining embodiments of the present invention.
[0030] The conventional image coding apparatus executes
25 compression coding processing composed of prediction, transform
and quantization, and entropy coding on a current signal to be coded
of image data.
[0031] Hereinafter, the entropy coding among the processes
performed by the image coding apparatus is described with reference
30 to FIG. 1 and FIG. 2. Here, arithmetic coding is explained as the
entropy coding.
[0032] FIG. 1 is a block diagram showing a structure of an
arithmetic coding unit which executes the conventional arithmetic
coding method. FIG. 2 is a flowchart indicating a processing

35 procedure of the arithmetic coding method (an example of the
- 11 -



[0035]The binarization unit 11 executes, based on the signal type information SE, a two-value
conversion (binarization) process for converting the input signal Sl into binary information (a symbol)
20 of "0" or "1", and sends a binary signal BIN to the binary arithmetic encoder 14 and the context
control unit 13. [0036]The symbol occurrence probability storage unit 12 stores (i) a single signal

information table &N ¢R)Ya cERERGRLIEWHRIMMERIdES a Fl0Rlity O $BAtERRAbre faratich \fifferent
block 25sizes angconglifiens. [0037]This signal information table is a table which stores contexts,

probability information{ndicating symbol occurr probapilities PE, and symbols in an associated
manner. The syﬂ%fg%%iurrenc%sprogbgt\{mieisnPE]gé pir’ok?a {?Iit? TH’f%PHq% 16N TOF LS if %'6p§1c?gessing by
the binary arithmitid éfesder Poaasinehi Wil bédeddribéd BXERJODIBIFHEFEC IS . Rrehabsldn example

of a signal informaxtiaa gablenit vilicheinclieg s etxtbneecuirence Prehabilitiesisiateltbn medisymbols
valMPS which are se[/mboliﬁach having a high occurrence 35probability (Most Probable Symbols) are
-

respectively assotia %%EV\r/i -"12 - each other. Each of the indices ctxldx indicates a context. In

addition, the prod&if§ informaliba pStEhendtianepie symbblMAiNPS wes ths dametas Shawn in the
H.264 Standard. intbe yvasds reachiolsthe rakatildigs aPtataldxds dddndric Ngeatinger a
coding target, (ii) a signal type information SE that indicates the type
10 of the input signal SI, and (iii) a block size signal BLKS that indicates
the block size of the input signal SI. Hereinafter, descriptions are
given assuming a case where the input signal SI is a signal indicating
a current one of the quantized coefficients generated by quantizing
the image data is a zero coefficient and a case where the input signal
15 SIis a signal indicating a current one of the quantized coefficients is
a non-zero coefficient.
[0035] The binarization unit 11 executes, based on the signal
type information SE, a two-value conversion (binarization) process
for converting the input signal SI into binary information (a symbal)
20 of "0" or "1”, and sends a binary signal BIN to the binary arithmetic
encoder 14 and the context control unit 13.
[0036] The symbol occurrence probability storage unit 12
stores (i} a single signhal information table and (ii) a context tabie
which includes a pilurality of contexts prepared for different block
25 sizes and conditions.
[0037] This signal information table is a table which stores
contexts, probability information indicating symbol occurrence
probabilities PE, and symbols in an associated manner. The symbol
occurrence probabilities PE are probability information for use in
30 processing by the binary arithmetic encoder 104 which will be
described later.
[0038] Here, FIG. 4 shows an example of a signal information
table in which indices ctxldx, occurrence probabilities pStateldx, and
symbols valMPS which are symbols each having a high occurrence

35 probability {(Most Probable Symbols) are respectively associated with
-12 -



5 value of a corresponding one of the symbol occurrence probabilities PE. The symbol occurrence
probability storage unit 12 further stores an occurrence probability table (not shown) indicating a value
of one of the symbol occurrence probabilities PE which corresponds to the probability information
pStateldx. 10[0039]The context table is a table which stores a plurality of contexts ctxldx for different

block sizes BLKS&RA Witfitionss #dre0EubhecdRditsss e WbteRfheRt88cardieg t6the pbRitions of
the quantized coeffigienis oft¢wrrentoiignals o beroedert {04pBtareIblG. Hfdistablogkrdiagiram
showing an examp] conventional context table, More ifically, for_example, in, Table 1, (i) a
context ctxlds 0 i\é%se fc%%gceor%ﬁi\éo%%mglng%a%?r%@%%o&%gn%%%éogggi%ﬁ% Eé?regﬁo%?negrto a low
frequency compdterfiSgiira edréxitexRIe P aPidtifs & ebntridir 18 inbidasifyxthedieation 6f a
coefficient cgrrespgndingrta adeve egHensy eormapenens, apehtibi 26-acariexkchrsisbis setfor
conditions 12 angééls e heingicr%gr(l)g aOsurrgyndén c%lgitigqigtorre lpandinqukczi a highffreﬂijency
component. In addition, for exgmple, in ﬁca%leeé’, (f)g Context ctxlds 4 ket 1or Eo?‘i itions 4and 5 each
indicating the po$itRiiesfed corgficiant coespamdiity e Bl RWTtedcgirmey sonpeasdingamadiiya context

25ctxlds 15 is sepfop genshitions S,ane of @rehindicading-asapouningecQnslitiancepresponding to high
frequency compc%ne ts. OO%laiﬁg,?,t?s,ELgned here fo$§%a%er}1 le, that Table 1 is used for a block size A
t Ta 0

thatisa4 x4 blocq< |zee, 5?1 rig%tégg f% cK'size B that is an 8 x 8 block size. As
shown in FI@. 5A 883D valueste Icamed 2tof alpdec tmtaxis keirl axfmhuseoneFable L eabyobfised in

Table 2. Table 1 gngcdablecRRsRI6HVEN SPEIRSBRte diftenk Blacksizasd afshthus gifferent

contexts ctxldx are set for %i{i erent block izesirgOE(]M ]The context control unit 13 §)erforms context
i

control 35procesSiiy of PG Bt dhe $i6b r56E FPUBRbHTty PE POFItEGSe8hoting to the
block size showrabaatiiteck stres BigraltBlkK S ancatcomitidn tetbrminetbtbased on the signal type

information from e gymbol ocprarenes grobahiity 51808 Wytds ahd WHIBULing e sRdsput symbol
occurrence probab;lég&yE to the binary arithmetic 5 encoder I4. In addition, the context control unit 13
I

calculates 2 hew® SELARBhLHSBEhiFRPBE bdﬂ@&%ﬁ&%@#&?ﬁ@b@ﬁ?é@&ﬁﬁﬁ%% iHhut from

the binarization u“fa'bl&.]Af(da} theaum’t&gxkt@ﬁtﬁel processifgris mwmd,dh&)cbmmamggtmmnit 13
performs update piagess/t BYCIERAEIg iU} BE sk Y POLORANFROGR 0y ABARIBN B e

symbol occurrence probability PE identified in the contextcontrol processing from among the’ contexts
ctxldx stored in thB)sHraBBEELESTEHEE brovashifPs@crpdiHpat L indicating the position

of a coefficient corresponding to a low frequency component, and (iii)
20 a context ctxIds 2 is set for conditions 12 and 13 each indicating a
surrounding condition corresponding to a high frequency component.
In addition, for example, in Table 2, (i) a context ctxIds 4 is set for
conditions 4 and 5 each indicating the position of a coefficient
corresponding to a low frequency component, and (il) a context
25 ctxIds 15 is set for conditions 6 and 7 each indicating a surrounding
condition corresponding to high frequency components.
[0041] it is assumed here, for example, that Table 1 is used for
a block size A that is a 4 x 4 block size, and that Table 2 is used for
a block size B that is an 8 x 8 block size. As shown in FIG. 5A, the
30 wvalues 0, 1, and 2 of the contexts ctxIdx for use in Table 1 are not
used in Table 2. Table 1 and Table 2 respectively correspond to
different block sizes, and thus different contexts ctxIdx are set for
different block sizes.
[0042] The context control unit 13 performs context control

35 processing of reading out the symbol occurrence probability PE
-13 -



[0043]The binary arithmetic encoder 14 generates an output signal OB by performing arithmetic coding
on the binary signal BIN 15 input from the binarization unit 11, based on the symbol occurrence
probability PE read out by the context control unit 13, and outputs the generated output signal OB.
[0044]Next, a flow of arithmetic coding procedure is described with reference to FIG. 2. 20[0045]The
arithmetic codingCORTEER SRHE hEC BRI CHFR S LB re¥ Vg Tk S 1A H S BK IR Block size
signal BLKS, andstbersiptialtypeénionmatianeSEd (00461 pharthetatmetieeediog is started in Step

11, the binarizgt] njt ecutes binarization_ysing a predetermined 25 ach according to
the signal type in%(?}rﬁgﬁin&)g@ %&&%lrﬁ é?é);? gféy thse%%a%gxtué}&ttr%’urﬁp %3%%%@%5? he B (_)eck size of
the input signal S19FEkE 6P HE PR RCSIHETSIGAEI BLICS baliEvoBaike thepbiifdiy afitBresstficient as a
condition, based gndba&ignal type intnation e cuHbernaen thel cCaniext gonl Rl A8 wnitd 3

identifies the context cixldx corresponding to the black si nd condition of the input si I, based
on the context taBI%\Aét(s)}/ga)%lr?ﬁ;r?é: %%%ggl%cgﬂ ﬁ%ﬁéé?gyoégb?ﬁﬁysgt%ﬁgaeau Y Fﬁrqﬁeafn%o , the
context control uMiti@¥uishéf Rentifiesthesyrabok béakieshcerptoBdbilityNfe baderl onthiexdignal

information 35 tabla shemsy bt Ekgirfy and causesdheisypbakeceuriies Prehakility, stayage unit 12 to
output the identified (rf mbol occurr_encegproba ilig PE to .t%e binary arithmetic encoder '(context control
Bder s

processing). [oozféﬁ’l ?e;? gﬂge?ﬁénlgin y SrthAveli8 ent Tormés %?l hifétE c%?i?r?g on the
binary signdPBINPsibg hRE symRbdihscevrrdneeqrobatsitgePErrduslivE tyfrdmi thengifissbl o tberrence

probability storage,al2dBreieR pidca8d QY iREmeTeaY R therdptl signahBored in
the symbol occurrence probability storage unit 12.
[0043] The binary arithmetic encoder 14 generates an output
sighal OB by performing arithmetic coding on the binary signal BIN

15 input from the binarization unit 11, based on the symbol occurrence
probability PE read out by the context control unit 13, and outputs
the generated output signal OB.

[0044] Next, a flow of arithmetic coding procedure is described
with reference to FIG. 2.

20 [0045] The arithmetic coding unit 10 starts the arithmetic
coding upon receiving the input signal SI, the block size signal BLKS,
and the signal type information SE.

[0046] Upon the arithmetic coding is started, in Step 11, the
binarization unit 11 executes binarization using a predetermined

25 approach according to the signal type information SE.

[0047] In Step 512, the context control unit 13 obtains the
block size of the input signal SI based on the block size signal BLKS,
and obtains the position of the coefficient as a condition, based on
the signal type information SE. Furthermore, the context control

30 unit 13 identifies the context ctxIdx corresponding to the block size
and condition of the input signal SI, based on the context table
stored in the symbol occurrence probability storage unit 12.
Furthermore, the context control unit 13 further identifies the
symbol occurrence probability PE based on the signal information

35 table shown in FIG. 4, and causes the symbol occurrence probability
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[0049]In Step S14, the context control unit 13 calculates a 10 new symbol occurrence probability PE
based on the binary signal BIN calculated by the binarization unit 11 in Step S11, and updates the
value of the corresponding occurrence probability pStateldx in the signal information table stored in the
symbol occurrence probability storage unit 12. Upon the arithmetic coding on the input signal Sl is 15
completed, arithrEHEEHRIINg VA alnexttSigril 8 We protesstanfihiteshomn s Perforfdd e[0D50]As
described above pthehepnuentiogaliiechniquasheyvmrith Mi&tid ant e 2(gelscontextmiopifferent

block sizes and corné:lit‘ieons In other words, contexts a set based on very fine 20classifications.
[0051]However, iPls ﬁlgﬁynl €ly that very fine classifications produce contexts which have a low
occurrence frequEieg &dr updat&préessihg oftBebépmmoBoEdUTIebicegiTobebilityPEe Keontext having

a low OCCUffgnCGaffﬁfﬁ#ﬁ@%thEéWﬁe Procassing ifesieasesman aemccwa%ofttﬁ@ SN
occurrence probabllll%/ PE. This m% eg z}dlf It to erfo ontrol adapted ngeatures of image data
although such coRtror 1S A aavER a ct ot ﬁé"g hméfic ¢ n&‘//ﬁ% eﬁﬂf%%e&?&mg

efficiency is decrpasba {052 Forapis vedksd?, BuStemSsificatinrsondedte beesee 30 tppropeiately in
order to mcreasect[]gp:%gcgr gy obtBe symbol occurrence probabilities PE and to thereby perform
control adapted t %8 atures of the image datiéOOSBLThe conventional video codln% standard

supports only block $2e3&he gts a A€ 499BER 2 EUHT Un WiEs bo &R G BB wever,
recently, théfe is taed"emmdﬁtdrmpmamrgaqnmbblbdkmﬁé'sbaﬁad sucthastarl®-y $6bleckBize and a

32 x 32 block size,fn, iReERABS IBHbSMMPAL 95 RIoGk Sizesisigril r&:@%'“é’é‘?&‘%&&&@%ééumkéef of

contexts. Thus, conventionally, there is a problem that the update uency of the symbol occurrence
probability PE méﬁ? BeERHNES H%Hr%%%@éj [@@S&’J‘F—f&ﬁrﬁaﬁ&r péﬁ%%ﬂl”@n%%@ﬁ@ﬂ?‘eé@rﬁhﬁventlon

are signal information table stored in the symbol occurrence probability
storage unit 12. Upon the arithmetic coding on the input signal Sl is
15 completed, arithmetic coding on a next signal to be processed (not
shown) is performed.
[0050] As described above, the conventional technigue shown
in FIG. 1 and FIG. 2 sets contexts for different block sizes and
conditions. In other words, contexts a set based on very fine
20 classifications.
[0051] However, it is highly likely that very fine classifications
produce contexts which have a low occurrence frequency for update
processing of the symbol occurrence probability PE. A context
having a low occurrence frequency for update processing decreases
25 an accuracy of the symbol occurrence probability PE. This makes it
difficult to perform control adapted to features of image data
although such control is an advantageous effect of the arithmetic
coding. As a result, the coding efficiency is decreased.
[0052] For this reason, such classifications need to be set
30 appropriately in order to increase the accuracy of the symbol
occurrence probabilities PE and to thereby perform control adapted
to the features of the image data.
[0053] The conventional video coding standard supports only
limited block sizes such as @ 4 x 4 block size and an 8 x 8 block size.
35 However, recently, there is a demand for supporting other block sizes
- 15 -



described with reference to the drawings. It is to be noted that each of the embodiments described
below shows a preferred specific example of the present invention. The values, shapes, materials, 10
structural elements, the arrangement and positions of the structural elements, the connection states of
the structural elements, the steps, the order of the steps are all examples, and thus should not be
interpreted as linfiHG§ e préert HydHacHK. SRe prréenSidventdniimitdchasad dnKrBASEe scope

of the Claims. Therefeee nihe be stouctirrlielementsiwhiek arenolteinre i indepandgBat Gaims each
of which indicates th gst gerrI]]eric concept of th re%(‘ent inventiong%rpong he st%Jctura elements in

m
the embodiments MUICAEd below ar&Sibt ariwg)psan[ ce searr?/ {8r 3JHi iﬁé‘}ht gﬁﬁ F tHE BP&Eent
invention, but explamed aeycofstingtisy thecdrefestbd tcembudimeiity [Embodiment fijrther
[0055]Embogimeint drelatipg to an image coding method and  an image coding apparatus according

to the present invention.is 25 described wvith reference to FIG. 3 to FIG. 8. [0056]The image coding
method accordin\gazﬁﬁr;,l prese ‘ﬁ{\‘?é'ﬁﬂg%ﬁa%bl%fwgﬁésqg %eaﬂf%‘:é £ UOURIEIRBAGE as an
example of entropgssuiliredanitng emmpressiont bediing womgsosett 0§ predietiort erarisio rea amd
quantization, entgapy ceding, R thedtie daRstimed a8 ARenssigngtiadie cgded &fjkpage data.

In addition, the image codingﬁ?ﬁplﬁaaratus accordin%t_o the present invention is configured to include a

prediction unit, a% FEERITN IMETHAYN dHEmEIUES iR IRRTe BBy Blding unit)
which execlfes thig-adthmstie! eoting snéthmer Thegerailt35stiuctsiei ofithe filage tadingrapparatus

s described latef o en QURe R FRbAGIMER:LL BPEREbE gLtins L AR ATem St cadpg method

and an
the order of the steps are all examples, and thus should not be

interpreted as limiting the present invention. The present invention

is limited based only on the scope of the Claims. Therefore, the
15 structural elements which are not defined in independent Claims

each of which indicates the most generic concept of the present

invention among the structural elements in the embodiments

indicated below are not always necessary for achieving the aim of the

present invention, but explained as constituting the preferred
20  embodiments.

[Embodiment 1]

[0055] Embodiment 1 relating to an image coding method and

an image coding apparatus according to the present invention is
25 described with reference to FIG. 3 to FIG. 8.

[0056] The image coding method according to the present

invention particularly relates to an arithmetic coding method as an

example of entropy coding among compression coding composed of

prediction, transform and quantization, entropy coding, and the like
30 performed on a current signal to be coded of image data. In

addition, the image coding apparatus according to the present

invention is configured to include a prediction unit, a transform and

quantization unit, and an arithmetic coding unit (entropy coding

unit) which executes the arithmetic coding method. The overall
35 structure of the image coding apparatus is described later.

- 16 -



arithmetic coding unit according to Embodiment 1 is firstly described. Here, a description is given of a
case where a signal indicating 5 whether a current one of the quantized coefficients of frequency
components generated through transform and quantization is a zero coefficient or a non-zero
coefficient is input as an input signal Sl to the arithmetic coding unit. [0058]In the case where the input
signal Sl is a sighSutd e8refsponan foed high frequency component, for example, when the block
Zize is a Ia(;gbe blqdok)siw larger tiran aa@melwlcmkh sézeuﬁhee&ym%@cqe@lrrﬁ@@ﬁduobmlin ish
etermined based gn a surrounding caondition. In.other words, the high frequency components in the
Dlocks having a 15 X 1B Gk S0 5 g Fale T8 Toeiie UENRRed ol ek B s ige cata,
and thus the sanftecentéxt§sappitadre thetbiueheh theceGalinomer &urraliaaiag cohiditions) are the

same even ithe\plpoinsizes argrdifferentd0OPHa canlinstzibdheceasr whese dheriariisighal Sl
corresponds to a low freque?cy compo ii_\n a bloc hg\éc'%%a Iarrr%? 20 size, the symbol occurrence
e i .

obanity PE o SRR oS ae R R EALAR Ao stLang uroCzalinelR Are toyna
corresponding tocef foviefrdgue ey eonrsoner #iticiding &n iomhdgana rcompaneignia(iBa signal

having a high likelilkoge; @ havirddbeifaatyrgs of the image data and (ii) a part from which the 25
statistical mformig?)rl;151 %gn be eaﬁ{rl"y btained because of a hlgh presence frequency of a signal of
reason; i

SignificantFlag. c&88 Bt MBTABUBRNAWPSF cSHE HomfingStodhe 1BiPfrequency
componentsln th® largpblodksizes, & iBigossisieue perfapmapitmaetic todingarsiptetherbetistical

information adaptad t9 & 3 feaires Alibe,inage datadnors significantyy than aaryentipnal by

setting different contexts without setting a shared context when the block sizes are different even when
the conditions (tﬁ@%o&ff@r?é’&f%%Hﬁﬁ&%n?ﬁoﬁq}#@éaﬁ%. Phid thakednEsoLasedo MerBase the
coding efficiencys 35{006@ihs desenbaiibabove,lim Emibediment-dis(i) ithihe oase ofreljliertbe input
signals Sl of hig ﬁ.ﬂ}@gpg J S ' ' t which is
set for the same'%gn ition é%@%ﬁ%%ﬁ@%gﬁegﬁﬁgﬁo@g%ﬁ% g!?f%rﬁ%rgﬁ)gc%izes, and
(ii) in the cds offie FASUESTIALISSIGH! PIQR & HESURNY CHMRBEREME 18 1R HISB B EDIRFaMEge block
size and the inputesignak Siof adewdetdaebly camportent intthe kioek hawing asmeadbieck size,

contexs are set for {1 ESRPCIbe Black siges aad GPsilans oy calje g between the

blocks. [0061]Here, there is little disadvantage of using such a share context for the low frequency

components in thé BRks havidd adarfédtbekiBizENThGasR isHIss Yobteo 8 b shared cdhtext for

the input signals @ireeresperdingdadhe fotapks hayiogrihsolaege bloek sigelrresaectiveiafydether
each of the,igput_sign I o) low fr co nent or a high frequenc
componen?.% 1§ %%é?ﬁa_ ﬁmﬁﬁ’w gg gﬁe‘%ﬁ% %gﬁ%;%@ﬁgriﬁgaﬁasrgde‘%gﬁg% rg%?trtl)eg ?éar%e g according
to the input sign&fRes| itk &te Ble dbdingedEt Sighals dathe slReHiSi ot tve sififal /g8 atformation

SE. (Structure ofcAritasetie GadingdniHe Embodimentdh 20[0062NexMe ardesrintionds given of the
structure of an orthogonal component is (i) a signal having a high likelihood of
having the features of the image data and (il} a part from which the
25 statistical information can be easily obtained because of a high
presence frequency of a signal of SignificantFlag. For this reason, in
the case of the input signals SI corresponding to the low frequency
components in the large block sizes, it is possible to perform
arithmetic coding using the statistical information adapted to the
30 features of the image data more significantly than conventional by
setting different contexts without setting a shared context when the
block sizes are different even when the conditions (the positions of
the coefficients) are the same. This makes it possible to increase
the coding efficiency.
35 [0060] As described above, in Embodiment 1, (i) in the case of
-17 -



arithmetic coding unit which performs an arithmetic coding method according to Embodiment 1.
[0063]Here, FIG. 3 is a block diagram showing an example of the structure of the arithmetic coding
unit 100 according to 25 Embodiment 1. [0064]As shown in FIG. 3, the arithmetic coding unit 100
includes a binarization unit 101, a symbol occurrence probability storage unit 102, a context control
unit 103, a binaryraithmeticsioceder Do fahitha doatexe biockcdawsificationh doraopanit/208s 30 [0065]

The arithmetic cogingngnih 100-gen6I8tes an eUtpHE KRB VHeRCHing-arithmete coshng on an

input signal SI which js a current sk%nal to tga coded, and outputs the Penerated,output signal OB. In

Embodiment 1, th@ AFiHRTR{T RBHING Unitd 00T RRERERERY friti) SRR SRHAST HSIGRA type
information SE 35Indicasiizg sheaye 6f theingue sigsal S amd:aiblock sikersigral BIFKS 108 -

indicating the blagk 5izerRine RS sl SLHOQRBIE e JRrmpesige b cfesguPURgS e oiven

assuming a case where the input signal Sl is a signal indicating whether a current one of the quantized
coefficients of frd GRS BRBMPLAE S §8hETSRER Y FHTARG B iRal2edBIgsk £2¥18 L defficient or
a non-zero coefficienti(&isighat ical|edoSigmifisaamtElag inf &t 26¥8) . e spiecbier adiéacthat tee iapdt signal S

is not limited thergtn,and may ke &@Wo%@%%?ﬂ%ﬁﬁigﬂk@eﬁ@% beinformation used to generate
e : . .

the quantized coefficient. 10[0067]In addition, the signal type information SE Is information indicating
the properties of tA8fplt signdl STenRTE tRdiEUREHESHANG BE LodINMEHEERERBARS in
Embodimen0l1, desetiptiorns aregivieiwassaigueg eycasenwhereribe imput sigmalckisha piositian
information indicay tB?#QS%iQQ.Of ﬁk}ﬁﬂ”?ﬂ?g?’s@ %%%“t%%ﬂ‘é@%d nigation @ sygounding
condition) indicating’whether the quantized coefficients surrounding the current quantized coefficient
are zero or non-2BRHTtSEABE Ot ThEE BN SHHAILE 8 thibiptifoR BENS %ﬁ%@if@@ tREreto, and

may be, for exampie, infeppatieiv dicating nhethetiher dinectgomporent ofshe20-guantaed
coefficient is zerﬁooranpon-ze%rr%, Qrima be hr%fogrrqgggnoip icf:;llltin ?rgreigicticon directioneipﬂ;the gase
where the prediction method & pﬁe& othe i%put signal Sl is fhtra pPed?c%%ﬁ%%ﬁEmbddiment lis
configured & receigEesebkesiresipralgf selecting context sharing targets is to set the
targets according to the input signals SI which are the coding target

signals and the details of the signal type information SE.

(Structure of Arithmetic Coding Unit in Embodiment 1)

20 [0062] Next, a description is given of the structure of an
arithmetic coding unit which performs an arithmetic coding method
according to Embodiment 1.

[0063] Here, FIG. 3 is a block diagram showing an example of
the structure of the arithmetic coding unit 100 according to

25 Embodiment 1.

[0064] As shown in FIG. 3, the arithmetic coding unit 100
includes a binarization unit 101, a symbol occurrence probability
storage unit 102, a context control unit 103, a binary arithmetic
encoder 104, and a context block classification control unit 105,

30 [0065] The arithmetic coding unit 100 generates an ouiput
signal OB by executing arithmetic coding on an input signal SI which
is a current signal to be coded, and outputs the generated output
signal OB. In Embodiment 1, the arithmetic coding unit 100
receives, as inputs, the input signal SI, a signal type information SE

35 indicating the type of the input signal SI, and a block size signal BLKS
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BLKS assuming that contexts are set suitably for block sizes. 25 However, it is possible to configure
an embodiment which does not use such block size signals BLKS in the case of setting contexts
according to other features of the image data. [0069]The binarization unit 101 generates a binary
signal by performing binarization on the current signal to be coded. More 30 specifically, the
binarization unit 10digatieatdscatdimayssignalf BIN: by petfaigineg ISibarization for converting the input

signal SI which is{g%@,]rrent signalto bg,codedhinin hibaFy iqurn&petm;@tﬁyﬁgbolg,cg "Oéjgre','.;", based
on the signal type information SE. The binarization unit 101 sends the generated binary signal BIN to

the binary 35 aritARTeHB B &P EGs WhE e LomtdXpUbntignit 2b3S- 20519887 0HE X /Ribol
occurrence probabilgytstorage unieh®2ds @ stbrbge unitabidiglired avitic i@ non-woldtideyoemery or the

ke, and stores & gjgnal iNfRIalian Lable.and @ AYTARPA gonieat iables. Hete,the pliralityof context
0

tables is generated and stored in 5 advance. The same plurality of contéxt tables are stored also in the
symbol occurrenE8@ P3P EAR) Sty aRBE2SIHRR thhRiRiAES hrakeg & ebtiag Eppartitus
according to Embodiswent 2idercried tatan tEae dymbthecoupiencagrabability staragewingd 02 further
stores an occurr bahjlity t (not, shown) indicati I £ of th m

occurrence probgﬁi ?{ingPEQvH/‘r%/ch C%J rgs%or%s {%) Me%%ﬁﬁ)%t\éﬂr%%%n&é%ﬁo%ﬂgsga'{e%%\fogglﬁhe
signal informatiohEHIE'AHAE dieRE 48 SBBRVERETHIE SiHARIARNNTRRSH €4BIE shown in FIG. 4, and

stores indiceg ct{ldy @wicating pentexigjneeyrretine pegabilities po pSiFietehaand sygmolgvalMPS
in an associated fannet (907 alHRE g BRISH0GDE SFGHLENSS RIAPSRINES which is
the current signal to be coded. More specifically, in Embodiment 1,
descriptions are given assuming a case where the input signal S1is a
position information indicating the position of the quantized
15 coefficient and information (a surrounding condition) indicating
whether the quantized coefficients surrounding the current
guantized coefficient are zero or non-zero. Itisto be noted that the
signal type information SE is not limited thereto, and may be, for
example, information indicating whether the direct component of the
20 quantized coefficient is zero or non-zero, or may be information
indicating a prediction direction in the case where the prediction
method applied to the input signal SI is intra prediction,
[0068] Embodiment 1 is configured to receive block size signals
BLKS assuming that contexts are set suitably for block sizes.
25 However, it is possible to configure an embodiment which does not
use such block size signals BLKS in the case of setting contexts
according to other features of the image data.
[0069] The binarization unit 101 generates a binary signal by
performing binarization on the current signal to be coded. More
30 specifically, the binarization unit 101 generates a binary signal BIN
by performing binarization for converting the input signal SI which is
the current signal to be coded into binary information (a symbol) of
“0” or™1”, based on the signal type information SE. The binarization
unit 101 sends the generated binary signal BIN to the binary
35 arithmetic encoder 104 and the context control unit 103.
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pStateldx which are indices indicating the symbol occurrence probabilities PE and ctxldx indicating the
contexts in an associated manner is used as the signal information table. However, it is noted 20 that a
table storing contexts ctxldx and the values of symbol occurrence probabilities PE in a directly
associated manner may be used instead. In this case, it is possible to handle values finer than values
managed in the teBE/IBY represéntingytind vhloes ofrthecsypiod] adwicitnr evtoe syebabilitibd Pis, or
example, at a 168 areurany: (05 #P00raRwany 1o ABFraRY inerease e SPdingiatfigiency[p073]In

Embodiment 1, the context table is composed of aglurallty of tables in which contexts ctxlds are set
according to con8ifisS. hel eBAtelETINAL AR 1RE GRS IRIYRaIHS eix R THeNe HBI&fentioned
signal informatiomtafale. terep leachiof FAG.hbBxantklEs 5 shewsranaxaamle siaaedniaxt table

for use in Ergbocmoni 00T Table A I, 5P Ohcaiexiabdss 0/ e g senfion 10

indicating the position of a coefficient corresponding to a low frequency component, (ii) a context
ctxlds 1 is set forSy BRURHOH LN FRIBEARG MY oHRERIT & BeRRIehi6h<pordiNGes 220 - a low
frequency companeng.eantt Gadmeprigxaatxtds 248 catdureonditions d2i ancht3 eaghdodisating a
surrounding conditign. cotresponding to high n In addition, .j | i) a
context ctxlds 3 ?sgse 'forrrréﬁ %oggﬁigg) |14? ?r%ﬁégﬁﬁ_gghéyq%%rgsﬂ@%%fdg % gﬁ%ﬁéﬁt %%%Zrts&p%ﬁglgng to a
low frequency coPtPERERE AFBUEGRRE GIRAPIH Yet3br @ CoptitbABinaER G pEiton of a
coefficient g@rrespopaia ot 0wy Hesue ey gerapeaentodinth (i ascomeaxheid dsodrisssalfas
conditions 16 and 17, each indicating.a surroundin ndition corresponding to high frequency
components. 109[%(;95 Weor%,elﬁﬁelklﬁ é‘f"cﬁﬁ ﬁgsns (%’l% eggi\c/)(\;{l]ﬁ] the high frequency components (the

conditions are 128RAd 1B) in Tablee3 &n@ihé indésreoadieBssbelied Withtihe highhequishcy
components (thecganditigns-rie Jig aad ihfbimTabih4 ais sei e haverthereame value 2rdndbis way,

the block size corr?gondin%%%%able 3cﬁnd the block éS %eize corresgondingg to Taple 4lshare the
context for the inl:pu ! @%als C res'rg‘o 38%%'}8 higchoﬂ‘ % §1cy 88&%5&5\& . [O% ?Itfé 'E6ttext table
shown in FIG. 5@ fstateddatiomnd symbols valMPS in an associated manner.

[0072] Here, the table storing the occurrence probabilities
pStateldx which are indices indicating the symbol occurrence
probabilities PE and ctxIdx indicating the contexts in an associated
manner is used as the signal information table. However, it is noted
20 that a table storing contexts ctxldx and the values of symbol
occurrence probabilities PE in a directly associated manner may be
used instead. In this case, it is possible to handle values finer than
values managed in the table by representing the values of the symbol
occurrence probabilities PE, for example, at a 16-bit accuracy (0 -
25 65535), and to thereby increase the coding efficiency.
[0073] In Embodiment 1, the context table is composed of a
plurality of tables in which contexts ctxIds are set according to
conditions. The contexts ctxIds are the same as the indices ctxIds
in the aforementioned signal information table. Here, each of FIG.
30 5B and FIG. 5C shows an example of a context table for use in
Embodiment 1.
[0074] In Table 3 of FIG. 5B, (i) a context ctxIds 0 is set for a
condition 10 indicating the position of a coefficient corresponding to
a low frequency component, (ii) a context ctxIds 1 is set for a
35 condition 11 indicating the position of a coefficient corresponding to
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example of the context table shown in FIG. 5B, and is composed of three Tables 5 to 7. Table 5 and
Table 6 are used for setting contexts 20 based on block sizes. Specifically, Table 5 and Table 6
correspond to a block size A (for example, a 4 x 4 small block size) and a block size B (for example,

an 8 x 8 small block size), respectively. In addition, Table 7 is used to set a shared context irrespective
of the block size af the ifipet siyhal Sicemdaviestherathd ibiput sighattShis athelv 25 rexseticfocomponent

or a high frequency fompaReNt>FQRxamplesJable; { feHasREnds E(ejﬁrlﬁﬁ%magckc%%ﬁ&&h as a
block size C (for example, a 16 x 16 block size), a block size D (for example, a 32 x 32 block size), and

a block size E (fSr&X&rptd 4 e e 8o dk NN SR YRGEE ST bl FHHHIMS 178'e same
as the settings fot 3qiTable dramck T attbel s B Tablect, Acortext oxitle 18lid setdoreaicanditien 18, and

a context cbds 13,i556H18r & coRioR A9 LT bisdin e BaISEhinEmhRdimeni hegditions

are determined according to one of (|§ information (a surrounding condition) of bits surrounding a
current signal to b&)cdF@MhE %t hisckReEi) AhBritRtiflated RAMRUANS IAF RBFERN to - 21 -
arithmetic codingoifidhm sféicrielock,raasin theditopasiierfipqsitonyrdormatina ncoeffidiént)

information) of the E%‘EB&?@B?MB Be;coded ¢ [I0CBLENA GORIK aantrqhbuRil 103 rﬁi&%%%?%cé’”teﬂ

control 5processing for identifying a symbol probability PE for use in the binary arithmetic encoder 104
and update procE$EIYHBF FI&RE tHE RyrRBEF SREMTENE L Proisbiliy BB 7R BEEG Hon is given
of context camtrof pazB3$sing byHiheecontext dentes! unixIax. Theseensestconteh uniid0Fhaiains a 10
control signal CTRS which.is rom.a text ificati ontrol.unj ich is
described later, aﬁg%%%ggg a tﬁﬁf?ﬁoeoégﬁug%%gf%mﬁﬁgr%at%lzé;oﬁ%t%gﬁa%%)sE ﬁn%é%gyr%’%ég
occurrence probabifitisterage< it 2820 FatBErmdre LRt ieMdkE8SRSYURRMOY IREHFiE he context

ctxldx correspondingdriheslareaslisaa identifieddsised andhessignahiipe thlorsaatiengfiavith
reference to the iﬁlen 'fieght%b\k(,eain %eesgmlggl acgurrence grob(?gilityosﬁ%rg%eémi% (J].Ci% %Qgg Next, the
context control ufit 103 6BIRINS ah occurrence proba illety p SteRix corresponalng o the index ctxldx

20 with reféfenceits thersigere iiohhdgohabfet The to et comtr it Theideptficd engymbol
occurrence probafiligy HedpbHaen the higary-adtheretic eneosien dQds with reference to the

occurrence prob @I{i é ble stored in the symb Ig currence probﬁi{sit}/ starage unit 102, Pased on the
occurrence probi i R// p?StateIdx. 55 &%Pt%e ?:mfr)%, fﬁe c%%‘f\é(}t Ontr un#go catis¥8 ‘Ehaet gyr}’nbol
occurrence prob&xet sterajet baitcoo exougiietisd entified EymbBl coedriencemppsisssiliof PE to the
binary arithmeticignedes3@4 5to 7. Table 5 and Table 6 are used for setting contexts
20 based on block sizes. Specifically, Table 5 and Table 6 correspond to
a block size A (for example, a 4 x 4 small block size) and a block size
B (for example, an 8 x 8 small block size), respectively. In addition,
Table 7 is used to set a shared context irrespective of the block size
of the input signal SI and whether the input signal SI is a low
25 frequency component or a high frequency component. For example,
Table 7 corresponds to a large block size such as a block size C (for
example, a 16 x 16 block size), a block size D (for example, a 32 x
32 block size), and a block size E (for example, a 64 x 64 block size).
The settings for Table 5 and Table 6 are the same as the settings for
30 Table 1 and Table 2. In Table 7, a context ctxIds 18 is set for a
condition 18, and a context ctxids 19 is set for a condition 19.
[0077] It is to be noted in Embodiment 1 that conditions are
determined according to one of (i) information (a surrounding
condition) of bits surrounding a current signal to be coded in a

35 macroblock, (ii) information related to bits already subjected to
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[0081]Next, a description is given of update processing by the 30 context control unit 103. The update
processing by the context control unit 103 is performed based on the H.264 Standard. More
specifically, the context control unit 103 derives a new symbol occurrence probability PE and a symbol
valMPS, based on a binary signal BIN which is input from the binarization unit 101.The 35context
control unit 103 replaoes: tvithdheinaluencatespordingtim e R2 -athk f@w synmbobacoporsinicm

probabilty PE, the,salyes of e-esuITBRCc ialARII ntatells fAriespqRing.fn the cqaext ot

identified in the context control processing, In the signal information table shown in FIG. 4 stored in the
symbol occurrent® B%E&&W-Sstorage unit 102. [0082]The binary arithmetic encoder 104 generates
an output signal QR B performinigeatthimetic coding buthe hinare signaldsps fremthebinatization
unit 101, usipg t ccurre ility P the symbgl repce probability
10 storage u%it 1 Zgl})é%aeln_orﬁéeit%%ﬁl}%%ﬁ 1 B?erﬁg%qu%gé@%@%@\e}ige%opu p%i%n?a OB.
[0083]In EmbodiRi&YR" Y, ftEERESE HiHER ERSsHithtRMCC SRR ihiP 19RastBANfe s HPEBIEom

among the conte éablas bothecsymkal @eqisenes iprplebility storage unit 102 based on the 15 block
size signal BLKs[alac}%\ﬁ signa tydoe information SE %e% ates,a control séﬂnal CTRS.indigating the
t to

determined table, and outputs the control tsi%rﬁa{Fqul I‘-ﬁ h(éoc%tr?t)é&tc@onntt';o @nﬁ?iﬁ?'ﬁoc@ssing

Procedure in EmBbRliegertert Zo[obsy|Neit, 1d desclipgorriigives o thel stnigtdfeSopBkains a

10 control signal CTRS which is output from a context block
classification control unit 105 which is described later, and obtains a
table to be used from among the context tables in the symbol
occurrence probability storage unit 102, Furthermore, the context
control unit 103 identifies the context ctxIdx corresponding to the

15 condition identified based on the signal type information SE, with
reference to the identified table in the symbol occurrence probability
storage unit 102.

[0080] Next, the context control unit 103 obtains an
occurrence probability pStateldx corresponding to the index ctxIdx

20 with reference to the signal information table. The context control
unit 103 identifies a symbol occurrence probability PE for use in the
binary arithmetic encoder 104, with reference to the occurrence
probability table stored in the symbol occurrence probability storage
unit 102, based on the occurrence probability pStateldx.

25 Furthermore, the context control unit 103 causes the symbol
occurrence probability storage unit 102 to output the identified
symbol occurrence probability PE to the binary arithmetic encoder
104,

[C081] Next, a description is given of update processing by the

30 context control unit 103. The update processing by the context
control unit 103 is performed based on the H.264 Standard. More
specifically, the context control unit 103 derives a new symbol
occurrence probability PE and a symbol valMPS, based on a binary
signal BIN which is input from the binarization unit 101. The

35 context control unit 103 replaces, with the value corresponding to
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arithmetic coding method performed by the arithmetic coding unit 100 according to Embodiment 1.
[0085]Here, FIG. 6 is a flowchart indicating a processing procedure in an arithmetic coding method
according to the present 25 invention. The image coding method according to the present invention is
configured to include: a current signal to be coded obtaining step of obtaining a current signal to be

coded of imalge ota{a (?@gﬁ%@lﬁﬁ:bin@é@aﬁi@h@@p &fclgﬁwnatiﬁg Iﬁﬁ?i“?ﬁéSiQ@%@y Bmaf'w@r? the
current signal to be coded (Step S402);.a context 30 selecting step of selecting a context for the
current signal to be %%ggdn%tggé’fg%;;qnp Sagrh %r(%e?% 885&?5 %Pe%%%‘%i oﬁ?ﬁﬁr‘%’ QFﬁ E%Egé(ding of
the binary signal,idsingjfcedea prosbapmtg wifeanatonrassssiaiagd withtihe siemekisttectedivnthe

context selectinggigre(Stepwad 0);ratd an sRdale skepiad URARNRG theccrdad Rrobabiity #eipformation
associated V\glth th%context setlejg) d in the context - 23 - selecting step, based on the binary signal
h

(Step S405), andt Ogg%%t,u ' intext selecting step, the context of the current signal to be coded
such that the coni@Q8g shared by arivtharysigribh to diecedea desiudet geaprabessingautipbaving a

processing unit S&gﬁ;iyf%% fosribiensiag el RRRCERSILIAY BGlvAING g cHLieRLRIgNA!, o be
coded. [0086]FIG. 7 is ag%owc art indicating, in more detail, the outline of the processing procedure of

the arithmetic codfifgTmdthd SEeBIHARY B EMBEdirhEre 1 USER8, thBSIoRKHH I BSUTiRBkGtes 10
the arithmetic codingbprbdéssimEpedacmed brfosmgte enputrsigobl ¢a currentcsigpabioae! tgded). The

input signai 8l is geeaied fot oS e FeiRnak COMROBPRIR ! £Sh gt helistipot pg image

through transform and quantization. Thus, the arithmetic coding of the whole block IS completed when
arithmetic coding@F i H&E 45 EaHERG RBhiBnents is executed. [0087]As shown in FIG. 7, when the
arithmetic coding[i8&Raied, thelcontextialdak elassificatibr cantngkumit hOEkbtaias shedaltiok size of

ihe current sgnaL RIS SO0 A IR PR PORR R REHh B el SIS R

binarization unit 101 obtains the input signa )
. the symbol occurrence probability storage unit 102 based on the

15 block size signal BLKS and the signal type information SE, generates
a control signal CTRS indicating the determined table, and outputs
the control signal CTRS to the context control unit 103.

(Processing Procedure in Embodiment 1)
20 [0084] Next, a description is given of the structure of an
arithmetic coding method performed by the arithmetic coding unit
100 according to Embodiment 1.
[0085] Here, FIG. 6 is a flowchart indicating a processing
procedure in an arithmetic coding method according to the present
25 invention. The image coding method according to the present
invention is configured to include: a current signal to be coded
obtaining step of obtaining a current signal to be coded of image data
(Step S401); a binarization step of generating a binary signal by
binarizing the current signal to be coded {(Step S402); a context
30 selecting step of selecting a context for the current signal to be coded
(Step S403); an arithmetic coding step of performing arithmetic
coding of the binary signal, using coded probability information
associated with the context selected in the context selecting step
(Step 5404); and an update step of updating the coded probability
35 information associated with the context selected in the context
-23 -



which is a coding target and the signal type information SE (the current signal to be coded obtaining
step),and performs binarization based on the signal type information SE on the input signal SI
according to the H.264 Standard so as to generate a binary signal 25 BIN (Step S120, the binarization
step). Here, the signal type information SE includes information indicating a binarization scheme.

[0089]Next, the ceutiexti Bloek slassicati ahaomdrel vai,/ 199 n deteraines adhethaorgektadise a

hared for_diff lock 30sizes, based he block d the signal. inf tion SE
cbtaimed m Step SO0 LB L0 BOUORNAER 1 ConANEBl GLECHLARON ShHhe! (G5

ED
en the contex
determines to useafl@ddicsibdbantERefep alsasticalah bisck bive (NoHe 1SsprEl 30) e cdri@xt block

classification conjrel uaitd 05 35seleais degtabiedin whish theAseisaiprhconiexiiar apartichiar block -
24 - size fro arpon %he contextrtables in the Sémbc)%occvrr nce robablll%vigggra?g unit 102, and
Igf)dﬁa

outputs a contro R RE Al RGeS RIDR 1 id RoMElR AdhtfolF MRETDaSIERG $24%5.

[0091]0n the othee#afd, when the context block classification 5 control unit 105 determines to use the

shared context fqip@jigrent blogiggjzes (¥es inisigpral80n te f9RIEXY RIock Flassificationgontrol unit

105 selects the table in Whéc%ége shared context for different block sizes is set from among the

context tables in M 'E)fBOIBE RFRESHRShRORT, A gy GhE FoPt NG UatHaEE A% Brortist signal
CTRS indicating #lie ¢abie totth & conpteXincentrdl. un 403 (SteFIS1E0)a[@0B2FT e Zointektat@strol unit

103 determipes pacapietinc R0 e SNBSS oo SIan SLIGRADING e Eopext tables

stored in the symbol occurrence probability storage unit 102, 15 based on_the control sighal CTRS
(Step S160). [ooé%]‘fHé"@&&éﬁ@Eéht?Bl*E:%iF@@@‘?getermﬁe'é‘a%ﬁféﬂa‘ Slis generated for

each of the frequency components of each of the blocks of an image
through transform and quantization. Thus, the arithmetic coding of
the whole block is completed when arithmetic coding of all the

15 frequency components is executed,

[0087] As shown in FIG. 7, when the arithmetic coding is
started, the context block classification control unit 105 obtains the
block size of the current signal to be coded, based on a block size
signal BLKS (Step S110).

20 [0088] The binarization unit 101 obtains the input signal SI
which is a coding target and the signal type information SE (the
current signal to be coded obtaining step),and performs binarization
based on the signal type information SE on the input signal SI
according to the H.264 Standard so as to generate a binary signal

25 BIN (Step S120, the binarization step). Here, the signal type
information SE includes information indicating a binarization
scheme.

10089] Next, the context block classification control unit 105
determines whether or not to use a shared context for different block

30 sizes, based on the block size and the signal type information SE
obtained in Step 5110 (Step $130).

[0090] When the context block classification control unit 105

determines to use a dedicated context for a particular block size (No

in Step S130), the context block classification control unit 105

35 selects the table in which the dedicated context for a particular block
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ctxldx based on a condition determined based on the signal type information SE, with reference to the
selected context table (the processing from Step S130 to this point corresponds to the context 20
selecting step, and the context block classification control unit 105 and the context control unit 103
which execute the steps correspond to the context selection control unit). Furthermore, the context

control unit 103 idedifies ensyamhehecctiencerbakility PE qarreﬁ@orgsyﬁggt@ thececontedcixldx, with
reference to the mfor tion table e occurrence probabilit le,.read the
FIA0RLER louRa aRig A Ae QR EIIGR ORI R o

identified symbol occurrenc pro he symlgclﬂ gccurrence pro abllll Storage unit 102,
and outputs the rédtca zgribel Eﬁi@iﬁr%é@%r@%@tﬁﬁw PENG oha Biliaky arithisatiS éAoder 104. 30

[0%94]Thfe rt])ingr)/{@f@tbmﬂet:Cben®ﬂ%1?]06t9%m§fiilﬂ§ WM@?}E\!&&B @wsﬁg%%w%@tbmetic
coding of the_binar al based on the symbol qccurre a ||tyPEre out by the context
control unit I g/ '% Er%\egge%gr% gdxéquut ?gnaF%CE?psﬁ ﬁofNee |tf1?n ‘ﬁf &58@ step). 35
[0095]The contehleﬁht@lmﬁt 1U3%xétuﬁ§§np&dt§0)25thprm§mq o \qudatitig sk isytibol
occurrence probabjlity HEhasetn H@éﬂﬂ@rﬂﬁgfﬂﬁﬁﬁ@r%ﬁ%w the biparizatiep At LG (Step

$180, the update s xt,. descriptions iven of details (corres to 5 Steps 5130 to
S160) of operatich Eé)g?f[&%rrgfé“ﬁ HéTor ﬁeﬁloéﬁ agﬁ%aﬁoﬁ % Eﬁﬁ?lb%i tI’ﬂe‘fBFence to

FIG. 8 to FIG. 115Y000%] Herey saohcef FIG.&HIGY 9sFIG dOAyaitd EIR, 168 i afbwdsaraindicating
an example gf ORﬁfﬁ%'Fis%jﬁ%? earHext Rm%ﬁt@gs&ﬂf@@%1@'@3%@iEéR?@&CQM%EOMbOdimem

1. Each of 10 (a) ta 2 of FIG, 11 is a schematic diagram showing the positional relationships of
guantized coeffic |ﬁt§80$|36§8 nding one of blocks having an 8 x 8, 16 x 16, or 32 x 32 block size.
(Operation Examf@2} 15[0098]imeFk®.r8ethie contexrt blodk classifisateomdarsot iaitc0 firstly

determines the cpebielen);PeshbRdnzeH Rbe lnapRn O PASRN ARoRRC IR ARER AT ether

the coefficient position of the input sighal SI which'is the current signal to be coded is included in the
low frequency arE%lbé?ﬁﬁWﬁfbmrQ&%eﬁYd? Bpd £ SBHS RSP PRS- taragIssdfiddtabove, the
quantized ddeffickerstsd on the control signal CTRS (Step S160).

[0093] The context control unit 103 determines a context
ctxIdx based on a condition determined based on the signal type
information SE, with reference to the selected context table (the
processing from Step S130 to this point corresponds to the context

20 selecting step, and the context block classification control unit 105
and the context control unit 103 which execute the steps correspond
to the context selection control unit). Furthermore, the context
contro! unit 103 identifies a symbol occurrence probability PE
corresponding to the context ctxIidx, with reference to the signal

25 information table and the occurrence probability table, reads out the
identified symbol occurrence probability PE from the symbol
occurrence probability storage unit 102, and outputs the read-out
symbol occurrence probability PE to the binary arithmetic encoder
104.

30 [0094] The binary arithmetic encoder 104 generates an output
signal OB by performing arithmetic coding of the binary signal based
on the symbol occurrence probability PE read out by the context
control unit 13, and outputs the generated output signal OB (Step
5170, the arithmetic coding step).

35 [0095] The context control unit 103 executes update
- 25 -



correspond to signals generated by performing frequency transform and quantization on the image
data, and the coefficient positions correspond to the frequency components in the frequency
transform. 25 For example, in the schematic diagram shown as each of (a) to (c) in FIG. 11, the
guantized coefficients corresponding to the low frequency components are located at the upper left
portion, and the guartzeinepeficipatstooy aspongind e thedigh-iieguensy siomporenisaaredocated at
[ %n is one of

the lower right portio I cifically, 3Q i emplary.c re a coeffic pasiti

coefficient positio(ﬂi ﬂﬁgﬂ (2% 5(?1 § %?oé@ﬁc%iugi%é%aﬁggét %‘fe%egffg\gn%%ﬁgﬁt,?ﬁ ;{){alr]iﬂc%la$%é ase
where a coefficienil §8siti6i§ i5 BARLSS #h&Mbsitions shown as LFR in the schematic diagram shown as
each of (a) to (c) 069G ] 11, it isvdeteravaed Biab Hedrpdl sienalrYlds=a cqellicienh3h gnresponding to
a low frequepcy ¢cQmpo Anth where the.- 26 - coefficient,pasition is onge of the coefficient
positions shogwn %e gy%ﬁﬂ%#&ﬁe%g@rﬁﬁ IR 8aEh0 S(aBefg f)csnﬂnelglgh{%?t %Ogg e%%ntlér‘fg %hat the
input signal Sl is d@vefficaih® eorrssiiohdingttd chigh frefaéarseenisohéat. 8[0200)M thé case where

the input signal Slgs axcpefficieptserrespanding 1o the, lendresiuency q@apanemtrid=SiipsStep S202),
the context blockac sajfigat}i(t)rgnc ]ntr?e; nunit %05 senlqeclts afcontext table in V\%h,ich thetcontgfds are set
based on block snzes?, a%daoutpu e Shatien fs%%oﬁt?glrgiaﬂglsé\’h .EH%%‘, %Xlrh %htext table,

10 indices ctxldxdGrsiéi{aw fre g bomjoh8mts afe wéirfdrilte Ebaigedionahe tondigehsof

respectively detergyned @ased prghe qopffigigrhRrasHions AFAHNIAGL @@ restlh dhg epniext control
unit 103 sets the cf%n%ext fqﬁ{.the in{.)ut si%nal Sl acco;&i}%% tq the block size and nig'e coefficien{ position
[

(Step 5203). 15[(5 ORINERSth@F AR Fﬁzﬁ‘ug e Fétﬁéqnﬁutcﬁé?%ﬁ@ H'8o&fEich
corresponding toltheckigyh &reicnaeacy BomBeonemt XN ino$teR SR (X2, thecéontast block classification
control unit 105 calculates a surrounding condition of the current signal to be coded (Step S204). The
method for calculating the surrounding condition 20is described later. [0102]Next, the context block
classification cong%'f’gﬁ?tti% BERIMRIed Whether or not the block size of the current signal to be
coded is laddger tHaA&HredeterimnEfziz8 (Shep S208)x {003} thessabe atihenedbetvloicksize of the

input signal Sl is Zgsmaler than darexaeRice ac?;@?ﬂl?éhl@cé;ﬁiizc‘?owgé@e%eBnS%_Qé) iR gpntext

block classification control unit 105 selects a shared context table for small block sizes, and outputs
the information a&YRedRIYIBRHATCTRS AL iR TREtshIBREHIRE, ihBices Hikigh fr ¥5& nigh
frequency comparfentsaiaset farteslb&dedvbictngs the current signal to be coded is

included in the low frequency area or in the high frequency area
20 (Step S202).
[0099] Here, as described above, the guantized coefficients
correspond to signals generated by performing frequency transform
and quantization on the image data, and the coefficient positions
correspond to the frequency components in the freguency transform.
25 For example, in the schematic diagram shown as each of (a) to (¢) in
FIG. 11, the quantized coefficients corresponding to the low
frequency components are located at the upper left portion, and the
quantized coefficients corresponding to the high frequency
components are located at the lower right portion. More specifically,
30 inan exemplary case where a coefficient position is one of coefficient
positions in a 2 x 2 block including al least one direct component, in
particular, a case where a coefficient position is one of the positions
shown as LFR in the schematic diagram shown as each of (a) to (c) in
FIG. 11, it is determined that the input signal SI is a coefficient

35 corresponding to a low frequency component. Inthe case where the
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30 conditions respectively determined based on the surrounding conditions. Accordingly, as a result,
the context control unit 103 sets the context for small size blocks, based on the surrounding condition
(Step S206). [0104]In the case where the block size of the input signal Sl is 35 larger than the
predetermined size (YES in Step S205), the context - 27 - block classification control unit 105 selects
a shared contextd¢akéifoe fargeosidokrsize ; ma dodutiet schefifitdematipmsas @ncostiohsigal GTRS.

Here, in the conteyaRie oiifizen SHICKIGh 1 Hialk 1agBNe) SRMPENANS A1 Sel ey hased on

the conditions 5 réspectively determined based on the Surre Ing conditions.”Accordingly, as a
result, the contextnttBRUARPLYS SK18 BheSorifed 16PRIFNE SR BRIZIES RAREH 8N tRe B UMBLINding
condition (Step S2ed.¢0Le5detedhspossible to further increase the coding 10 efficiency by making

it possible tosel 16, 32 x 32, an 4 iZ f transform sizes, although,
in H.264, only thﬁﬁgﬁzed cogéfl(ﬁ?eﬁtsg?r?%@fﬁgpegéﬁéé\ﬁ?g}% T Ix% Btk IS S defined.
However, when tRBRBAIRTGNseltidite! Br ik S e8NS IneRMSN 856 fiNESIRSES R XEE Yor the

respective block d5esizeatdhtsihecusesiseruency of eastref thaigontexts is sigpificasly-deereased.
For this reason, red context js used for input signals havjng the same statistical properties even
hen the block S S e e ot R S B MBI PG Faore EpGueds.
Operation Exampfeéelir{ @Ghabier shdad@ b detigden Rf§sbhlotkerBavinghelaage eldctesite and

another context isnghared belyserrsmal dlosks heaving-a smalbbiednsizesushbthats fer axarpple, the
context for small blockg is us%g for blogké each havingzﬁa 4 ?< 4 %r %x 8 .bIo§k ?ée’ nd the context for
fin D, O locK27

large blocks is us%%sﬁ)r bfotks eeacﬁ%navma %16 ?(Sf()e, Y% ANBH . 98 THIS makes it

possible to perfofineffithipeticesdine sk thé raage dats ush@the stdtistibal swperiescadapéd to the

features of the image daia. sagcansuribidoriicraasa ipe bsgdreauency A qaeh @fthegantexts
and to thereby inagjegﬁe the codin&efficiegfy, In the abagve e amale it is possible, to selecta 4 x 4, 8 x

8,16 x 16, 32 X dsé’%)%ﬁ@% FISAESIES S BRI aEPe C?/zt%gsform. However, the
selectable dizes &fElAdtllimited Gretéte. Boe seloctabletbizas sandieasbitrarily set, Sarrexa®iple, a 4 x

4, 8 x 8, 16 x 16,janl 3g0¢f3d biRckarizesFanbRSeh %ﬁé@@sw%@w@p'%ﬁ%mgﬁ@ 9, the

context block classification control unit 105 firstly determines; based on the signal type information SE,
a coefficient positnYfEn PhHtedighaesIGRRIGH S RO EEnERSSHHAYD Be COREP aid tettPmines
whether the inputsignidé Sissairmtludedriding condition of the current signal to be coded

{Step S204). The method for calculating the surrounding condition
20 is described later.
[0102] Next, the context block classification control unit 105
determines whether or not the block size of the current signal to be
coded is larger than a predetermined size (Step S205).
[0103] In the case where the biock size of the input signal SIis
25 smaller than, for example, a 16 x 16 block size (NO in Step $205),
the context block classification control unit 105 selects a shared
context table for small block sizes, and outputs the information as a
control signal CTRS. Here, in the context table, indices ctxIdx for
the high frequency components are set further based on the
30 conditions respectively determined based on the surrounding
conditions. Accordingly, as a result, the context control unit 103
sets the context for small size blocks, based on the surrounding
condition (Step $206).
[0104] In the case where the block size of the input signal Sl is

35 larger than the predetermined size (YES in Step $205), the context
-27 -



5 the low frequency area or in the high frequency area (Step S202). Here, the determination method is
the same as in Operation Example 1. [0107]In the case where the input signal Sl is a coefficient
corresponding to a low frequency component (YES in Step 5202), the 10 context block classification
control unit 105 selects a context table set for the block size, and outputs the information as a control
signal CTRS. Hetdprkth&soifiext tablepintiogs: oikldx fos ¢he doswefidupuent y cobepdnerte dre set

further based on the conditians respectiye% delsirainerbases o te-cqefficient nositions, 1p

Accordingly, as a result, the context control unit 103 sets the context according to the block size and

the coefficient positior (StepeE203? [(158] BR thEothePifandNfi%RE Ed dhetthERpti $ynal Siis
a coefficient corréspondmgytodben bighefneguainrey semparehiefNBOdndstep 52129, theradintersblock
classification:co it ; 0 - Sur. ing., conditio, arrent Sj to he coded
(Step 8204)$Th§%£{%%]]‘1%?Y:zalg%a%?r@?%%u%é%%%?n%o%on%ﬁ%%hfgﬁ E’é Ia‘%ﬁ r%@41'%%53?I\'Iext, the
context block cla8§fieAHIRBn@dIRRSIOE theo‘é?&?ﬁﬁ?e%%é%é%F ASISE BiddestAn bR he current

signal to be 25 ceded is-thegeribania grefeterspides sizeneStep $200)3 04 100 n dheaseswiaere the
block size of the '@?Hﬁignal Sl is smaller than, for example, a 16 x 16 block size (NO in Step S205),
the context block classification control unit 105 selects a context table for the block size, and outputs
the information ab%L&6nitrol 30 §igh&r CTRS. IRTAE R0k, & EGHREXI REBRERR athiBCcPAVIfg a 4 x 4

block size amd a epntexhiapleyonailoghthpying e & Scindaakisize are, sepakately seleatadx
Accordingly, the ¢cgntext control unit 103 sets the different contexts for the respecti lock sizes and
conditions (step BITRL 1k e cads L deh e b e S e R OAY e
different image fé&t@irdda3ndr es coRfti cirindd iIMagE YaRCBonHEIThas) iti® pSsKibidie @ecute

arithmetic codingsipere;sitably asigpted dov thectealires of ke Huauedaty DyaperiIMn b i¥ariation

example as shown In FIS, 3. (911N 108 G058 WOSTE 0E BIork SR 0Tihg IRyt sional Bl 2,

15 sizes. Thus, the use frequency of each of the contexts is

significantly decreased. For this reason, a shared context is used

for input signals having the same statistical properties even when the

block sizes are different according to the aforementioned method.

More specifically, in Operation Example 1, a context is shared

20 between large blocks having a large block size and another contextis

shared between small blocks having a small block size such that, for

example, the context for small blocks is used for blocks each having

a4 x 4 or8 x 8 block size, and the context for large blocks is used

for blocks each having a 16 x 16, 32 x 32, or 64 x 64 block size.

25 This makes it possible to perform arithmetic coding of the image data

using the statistical properties adapted to the features of the image

data, and concurrently, to increase the use frequency of each of the

contexts and to thereby increase the coding efficiency. In the above

example, it is possible, to selecta4 x 4,8 x 8, 16 x 16, 32 x 32, and

30 64 x 64 block sizes as sizes in frequency transform. However, the

selectable sizes are not limited thereto. Such selectable sizes can

be arbitrarily set, for example, a4 x 4, 8 x 8, 16 x 16, and 32 x 32
block sizes can be set.

35 (Operation Example 2)
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5 larger than the predetermined size (YES in Step 5205), the context block classification control unit
105 selects a shared context table for large block sizes, and outputs the information as a control signal
CTRS. In other words, a shared context table for blocks each having a 16 x 16, 32 x 32, or 64 x 64
block size is determined as the context 10 to be used. Here, in the context table, indices ctxldx for the

high frequency coppoepents are get farther baseddtthe erdilions sesnestivaly datermingsgbased on

the surrounding clog}gigoni% Accgrdipﬂlﬁ as g resylt, the context control unitf103 sets th% ontext for
large size blocks; bas dd yth%e G3 ﬁfhg &% i(%’( gpﬁ.’g j?‘foﬂéﬁfﬁ"tﬂ Ao ’eﬁample, it
is possible, to seketligieal 8xs8;106 »18nN32 BN 63 k\84iblotk Hizesuas sitesi gnfaétuency

tregyffor_{n- Hov]cvew,ébsleaﬁ,leﬁiﬁpfegié%% ﬁé@%@iﬂ?ﬁﬁ%‘# ;J%rge;w 2§E|§' eddable s%gm%ae .
aroitrarily set, 1or %acggp e.,ad4x4, o0X , X , ang f( OCK SlIzes can pe setl. peration
: Slath ng

Example 3) [0113/FGC 0N quéfﬂaﬁ)ér%fr?%b%i%ot%? BUERBLELC? (AE-ee %205 in FIG.
9.FIG. 10A and Fii@re, dtrandedwystant bilbnthec2t edrisetbgesations: §0 1A H e kG 1 @A attmp ontext
block classificatign control unit 105 firstly determines whether or not the block size of the input signal
Sl which is a current signal to be coded is larger than a predetermined size (corresponding to Step

S222 and 5205 i1 b). 30 THe FfowRRFdedFied B ABSthedEde Whétedhe s ined size
is the 8 x 8 blockcsizee $@bIE]in ¢hieocasewirergLibe dlookrsize roé e iR si§hab B 20 3alles than the

predetermingd sizg (NQin,Biep 3p229;hsontexRiask dassification contrg! Upitd0f telpes @
context table for the 35 block size, and outputs the information as a control signal CTRS. As - 30 -
set for the block size, and outputs the information as a control signal
CTRS. Here, in the context table, indices ctxIdx for the low
frequency components are set further based on the conditions
respectively determined based on the coefficient positions.
15  Accordingly, as a result, the context control unit 103 sets the context
according to the block size and the coefficient position (Step $203).
[0108] On the other hand, in the case where the input signal SI
is a coefficient corresponding to the high frequency component (NO
in Step 5202), the context block classification control unit 105
20 calculates a surrounding condition of the current signal to be coded
(Step 5204). The method for calculating the surrounding condition
is described later.
[0109] Next, the context block classification control unit 105
determines whether or not the block size of the current signal to be
25 coded is larger than a predetermines size {Step 5205).
[0110] In the case where the block size of the input signal Sl is
smaller than, for example, a 16 x 16 block size (NO in Step $205),
the context block classification control unit 105 selects a context
table for the block size, and outputs the information as a control
30 signal CTRS. In other words, a context table for a block having a 4
x 4 block size and a context table for a block having an 8 x 8 block
size are separately selected. Accordingly, the context control unit
103 sets the different contexts for the respective block sizes and
conditions (Step S216). In the case where the block size is smali,

35 the input images SI may have different image features such as
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described in the Outline of Embodiment 1, Embodiment 1 assumes a case where no context sharing is
performed for the input signals Sl included in a block having a small block size and different contexts
are set for the input signals Sl based on the respective block sizes 5 and conditions. In other words,
the contexts for the small blocks are determined substantially based on the respective block sizes and

the respective cogffigieat pasitiens. Aceordinghsas a reshltdhe coptexcantial yait 193 seta different
contexts for the respective block sizes and coefficient é\)ositions (Ste\g 223%8 O&OllG]Qn the other

1
hand, in the caséWHePRGHE GRIEIGZE OFsHY HhpabsnaPsr b 8 ber deat theHPedAerMAE size (YES
in Step S222), theadentexiptd otk otds sific atiomatdotr e uamit R 05 salchlates anstf®uding condition for

the current signaj 4q bg J/coded (Fiap £224k Ihreeiiedioy qaigylaing e sueunding eqndition is

described 15later. [011 %Next, the context block classification control unit 105 determines whether the

input signal 81 is'8'§@RntRaR Lo RIENEEEHEIPEAIRER] LT Rrethfh QZLotmpbRE Ut ¥tantized
coefficient corresgondintgtos i higti dre qoencyi comip @ 0Ens 2@ (tereespendihgdot8tept 526 fand Step
S202 in FIG. 9). | c her i ignal Sl fs! res ' ow

frequency comptg%é%% (@Eag%i(n é‘Sistleeeév’ S%&%?‘?ﬁ%ﬁ%@li&%@iﬁ%ﬁtﬁ (%of?g&gﬁ%ﬁt%%\ egLIectS a

context table in Whi&Pthe EOREEE oY e ISk Sz 8 Fsatt antl IRRIRTS Fri 28hRARTAAGY BFa control
signal CTRS. Hesel énstheasoBrext gibley risdicecatkbcfosibe low deguenaydcaampanestsaxe set

further base ondhe.congiigns [especivaly detsrmined bsed gy ibe cosdidieryosiions,

. gh ..
Accordingly, as a result, the context dontrol unit sets confexts according to the coeficient positions

and 30 block sizESSE@HEH ©2 269 TPIAEREhAESse Riheier e RRSRfhaP B1 18 skl &pRssponding
to a high frequeneysperpoasnt (Nadrbiapd22%) dae eontexidlosk Glagsifinagior aaitebupit 105
selects a shared gontext fale 101 1arge 1Pk U285 AT LURHES % IDTPHHR191 87 & GOl
for large size blocks, based on the surrounding condition (Step
15 5207).
{0112} In the above example, it is possible, to select a4 x 4, 8
x 8,16 x 16, 32 x 32, and 64 x 64 block sizes as sizes in frequency
transform. However, the selectable sizes are not limited thereto.
Such selectable sizes can be arbitrarily set, for example, a4 x 4, 8 x

20 8, 16 x 16, and 32 x 32 block sizes can be set.

(Operation Example 3)

[0113] FIG. L0A is a flowchart obtained by switching Step S202

and Step S205 in FIG. 9.FIG. 10A and FIG. 9 shows substantially the
25 same operations.

[0114] In FIG. 10A, the context block classification control unit

105 firstly determines whether or not the block size of the input

signal SI which is a current signal to be coded is larger than a

predetermined size (corresponding to Step $222 and 5205 in FIG. 9).
30 The following describes an assumed case where the predetermined

size is the 8 x 8 block size.

[0115] In the case where the block size of the input signal Sl is

smaller than the predetermined size (NO in Step 5222), the context

block classification control unit 105 selects a context table for the
35 block size, and outputs the information as a control signal CTRS. As
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35signal CTRS. Here, in the context table, indices ctxldx for the high - 31 - frequency components are
set for the conditions respectively determined based on the surrounding conditions. Accordingly, as a
result, the context control unit 103 sets the context for large size blocks, based on the surrounding
condition (Step 5227). 5 [0120] In the above example, it is possible, to selecta 4 x 4, 8 x 8, 16 x 16, 32

x 32, and 64 x 64jklagk iz amAzes i HeafanebBansiens. Haeweyed he seleciablesizes are not
limited thereto. Such selectable sizes car‘El))%arbitrarily se% for e?%rég)le 4x4,8x8,16 X Jﬁ% and 32 x
c

32 block sizes cart Be 61516 (&p&?aﬁitoer?( r%BI%%ﬁ(ﬁef ﬁ—ﬁ@.e rst’gﬁoWéHzErP lﬁ?ﬁés e where a
shared contextiidliseddoimirplt sighais Bhgashscoeréspording 1e & Madgei Bleokrdizeointesyisctive of

whether each of e igputreignals e qurﬂaﬁsfrgqw&qmpm@me%%éﬂwhfmwgwsemponem-
[0122]In FIG_10B, the context block classl'&lcatlon control unit 105 flrstsl?/ detgermlnes Y\/Efther or not the
of o dlp

block size ofthe It AGTAHE N hich s MEH AR HSnAiNG 15 BEaEERI< PGBt 8tSrmined
size (correspondamgtd<StprEnz2 and S20Bial MEGa9E R0 hbdotkapiagtiesdribek aizassaumied case

where the predeigraninediee e Bt Biaclpsze dXLZSIIAe ease here e blagk sseof he

input signal Sl is smaller than the predetermined size (NO in Step S2 the context block

classification cortrSt it 162 85t Ulcd et BABISHA Wisth SOMECSRER! fEPfhE BREACEIYE is set,
and outputs the ibforhationas adaotedfisigmal GIRSoHeréSaswite Dperation Example 3,

10 [0116] On the other hand, in the case where the block size of
the input signal SI is larger than the predetermined size (YES in Step
5222}, the context block classification control unit 105 calculates a
surrounding condition for the current signal to be coded (Step 5224).
The method for calculating the surrounding condition is described

15  later.

[0117] Next, the context block classification control unit 105
determines whether the input signal SI is a quantized coefficient
corresponding to a low frequency component or a quantized
coefficient corresponding to a high frequency component
20 (corresponding to Step S225, and Step S202 in FIG. 9).
[0118] In the case where the input signal SI is a signal
corresponding to the low frequency component (YES in Step $225),
the context block classification control unit 105 selects a context
table in which the context for the block size is set, and outputs the

25 information as a control signal CTRS. Here, in the context table,
indices c¢txIdx for the low frequency components are set further
based on the conditions respectively determined based on the
coefficient positions. Accordingly, as a result, the context control
unit 103 sets contexts according to the coefficient positions and

30 block sizes (Step S5226).

[0119] In the case where the input signal SI is a signal
corresponding to a high frequency component (No in Step $S225), the
context block classification control unit 105 selects a shared context
table for large block sizes, and outputs the information as a control

35 signal CTRS. Here, in the context table, indices ctxIdx for the high
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Operation Example 4 assumes a case where no context sharing is performed for the input signals SI
included in a block having a small block size, and contexts are set for the respective block sizes and
30 conditions. In other words, the contexts for the small blocks are determined substantially based on
the respective block sizes and the respective coefficient positions. Accordingly, the context control unit

103 sets differentegiirxisordbisspestive black sizesand goefligind RRSHIONSHEBRZDR)-
35[0124]In the cag whellreé ebl%logk si%e %f the irfl_put sé%lal Slis,- 32 - larger thg} thg predetermined
size (YES in Step § 5’ the conf’exq l:cﬂoctk Sassifiddtion tdnirdl %'rqlf) 165 séi6E &' EffaYed Téhtext table

for large block siZ&$§ahdtbgpins the informatbn al aléchtseitsigite CTRS e, ila the cineext table,

indices ctxldx forghecleyy bARaueICYIcOrBRNPREINTIAHE SRS R aseg ohe conditions respectively
determined seﬂ ositions, and indices ctxldx fo_%@e high freunency components

0, coefficien
are set further ba %chtgﬁe the coriaiﬁb STR8YECHYEN'A ?e?ifﬁe%%éé ohdhe et qufiding conditions.
Accordingly, as axdsultSthe tontekt sob#olrGlLinH 20D 4dtdahk sorrexs $osilargd rsifre hloeksybased on

the coefficient pogiiagrapehthe suyRUdingrrondition £3iep $1234) [ 7N QReMtion Exargple 4, as
mentioned above coBtex shar!ﬂg |s_%§rformed only for Iarg%e block sizes (in Embodiment 4, the large
kol

block sizes are, oM fReta 353398 RISPRIbER §5 JRELE R RfeH are farfer than the 8
x 8 block size). IrBothér wards,adiffeBehtcdRelts dres satecteth fbrtise tespective small block sizes. In
this way, it isgpossible to select a context adapted to the features of the image data, for each of the
small blocks each having a comparatively large change. Furthermore, it is possible to increase 20 the
update frequenc;ﬁgf)ﬁl"éag% fée probability by performing context sharing for large blocks

WAbor 8EeAtFe
each having a copfiparalively srAads chabge sl fodhvetedmt ineredse twseoding: efficienbwyrfl26]In the

above example, |4 PORPIRC,ILECIRAL Ablid st %1 LU0 A tedpinfl Bl ¥.24 Dipgyesizes as

. . 5
sizes in frequenc%/r transform. However, the selectable sizes are not limited theréto. Su ectable

sizes can be arbithfll SHEfUIr8RBRIPIY S YWh et g aarR 18, i BP WD BIGek SkEsTMbe set.
30(Calculatién off Segoemoingoconditions)d0 B2 R]Ardétaitrcbaescapiopds gien based on FIG. 11.

[0122] In FIG. 10B, the context block classification control unit
105 firstly determines whether or not the block size of the input
signal SI which is a current signal to be coded is larger than a
predetermined size (corresponding to Step $222 and S205in FIG. 9).
20 The following describes an assumed case where the predetermined
size is the 8 x 8 block size.
[0123] In the case where the block size of the input signal Sl is
smaller than the predetermined size (NO in Step $222), the context
block classification control unit 105 selects a context table in which
25 the context for the block size is set, and outputs the information as
a control signal CTRS. Here, as with Operation Example 3,
Operation Example 4 assumes a case where no context sharing is
performed for the input signals S1 included in a block having a small
block size, and contexts are set for the respective block sizes and
30 conditions. In other words, the contexts for the small blocks are
determined substantially based on the respective block sizes and the
respective coefficient positions. Accordingly, the context control
unit 103 sets different contexts for the respective block sizes and
coefficient positions (Step $233).
35 {[0124] In the case where the block size of the input signal Sl is
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[0128]In each of (a) to (c) of FIG. 11, the upper left 4 x 4 area LFR is a low frequency area
corresponding to a signal of a low frequency component. In each of the above-described Operation
35Examples 1 to 3, a context table for the block size is selected. In the - 33 - context table selected
here, the indices ctxldx indicating contexts are set for conditions determined based on coefficient
positions, and a tanjext is detenmipeddegandingsto tedlotksize angceefidentpesiionexi0129]0n

the other hand. e 3 SUF AR AIRPAAR s fucl esuenie ajed cqsspendin g sional o

a high frequency component. He frequenc%)grea IS further segmented Iinto a partial area
TOP correspondiigd6 tRECGpez&sd oveloh iR Bortidh Encisseathy didgonat iREIraHg e upper

right to the lowerdPreft), aHpatéial arean&EFdoeearspensing tmine deft end partiasy (thedoqdion

enclosed byglagﬁ,rf%l Ilngg fro(irg r%hpeolﬁpeon rSIefat rtg tg%éowue_rtﬂgr#t)\o%ré% parit' Iare%ollljlfjli%c%)égespondmg
to the remaining arée u( e portion enclosed by crossing diagonal lines). fb 3 e surrounding

conditions are cal&SRESH st heldESRIspEtEide BReetartialthreas Bl st pe dékuniptionié given of

calculating the syFrgunRdingoadition aHbergHiaramachel . doihsdasHal agea QP fieseFrounding
condition corres%)ndin to th% coefficient. ossition ShOVén ais Xié1 d) of FIG 1él is d;termlrgfﬁd based on
the 20 number o c?l.?ae iz8d ¢ '?e?fic(ffgﬁ}g'g Hoh-2678 E6efitiéntd S Bquﬁgq &rfiZeLLoetfiGients at

the adjacent coefficientiposiivne At i@ns. thid cesed ithel vaRes ot thdtsuheurminig donditions are five

kinds rangifg frog:torh HeyescorHextsJnay-Re g6k spRyately or g drspestiva Hve Kingseof
surrounding condltlo?{s. For example, it is MSsmle to a;srform clg?\sslflcztlon into thgés groups of (0),
(1, 2), and (3, 4) SRAMSCLRP THRES EhHeRI eg%ngE‘t Q%rﬁﬁﬁ ethe assinéat] , another

combination mayl Bé 28éd, and lan @extratiomuimberafl gréupanan detienedateic J@1 32)Nexk ta
description is giveR £ Ggl¢4I8ERG HEed only for large block sizes (in Embodiment 4, the
large block sizes are, for example, a 16 x 16, 32 x 32, 64 x 64 block
15 sizes etc, which are larger than the 8 x 8 block size). In other words,
different contexts are selected for the respective small block sizes.
In this way, it is possible to select a context adapted to the features
of the image data, for each of the small blocks each having a
comparatively large change. Furthermore, it is possible to increase
20 the update frequency of the symbol occurrence probability by
performing context sharing for large blocks each having a
comparatively small change, and to thereby increase the coding
efficiency.
[0126] In the above example, it is possible, toselecta 4 x 4, 8
25 % 8,16 x 16, 32 x 32, and 64 x 64 block sizes as sizes in frequency
transform. However, the selectable sizes are not limited thereto.
Such selectable sizes can be arbitrarily set, for example, a4 x 4, 8 x
8, 16 x 16, and 32 x 32 block sizes can be set.

30 (Calculation of Surrounding Conditions)
[0127] A detailed description is given based on FIG. 11.
[0128] In each of (a) to (c¢) of FIG. 11, the upperieft 4 x 4 area
LFR is a low frequency area corresponding to a signal of a low
frequency component. In each of the above-described Operation
35 Examples 1to 3, a context table for the block size is selected. Inthe
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30 surrounding condition of the partial area LEFT. In the partial area LEFT, the surrounding condition
corresponding to the coefficient position shown as X in (e) of FIG. 11 is determined based on the
number of quantized coefficients of non-zero coefficients among the quantized coefficients at the
adjacent coefficient positions e to f. In 35 this case, the values of the surrounding conditions are five

types - 34 - rangiRg fore @484 A8 irtee aasrOf the nadiRlarea i@k srniats v hesal
separately for the respectjve five kinds of gsurroun‘dln gondlglons. ForE%xample, it J% gossmle to perform

classification intothr e& &Ip%o&d(ﬁj?ﬁsj f%@(@,e RARS Q4 HREH CORTERORIF S Bte F‘é%ective
groups. In the clasgificatott, ndtHerooimbihatior naay dhdé udad: dndan ddstanyg numelbBciEfrdroup may
be generated. [0%%%]5&1@%@, a description is given of calculating the surrounding condition of the partial
area HFR. In theanrtiaI area HER, the surrounding condition corresponding to the coefficient 10

position shown a5% #Pd) of FIGLEME RHeeh MBI HatRE 8R%ACHIRMDER ¥ Jisnased ddtiSients of
non-zero coefficients @mbmg thengyantize d costBpienisiathe adgpgent afefficigrit posiiomsayto s. In

this case, the valggiy pf{he surroqding spndiigns @i isls Wes g o; QiddnAsin the

case of the partial area TOP 15 and the partial'area LEFT, contexts may be set separately for the

respective twelve'KRdd SRSGIROF &R g Eoh GRIBTRS I Sinilet e LPOsite b pRHHPM tfhssification
into five groups af¢0}i¢h, @hddséx Gy @isareh@), Bnesl@oiid)tardupset fiughcorvetie fviae

. e clnsaitication, S0 ; | e o
respective gepups, i the BQ@%@%‘%@E @P*%B?P&@Bﬂéﬁﬂ@a%aﬁef%calﬁ(aﬂ'?oq%%y humboer

of group may be generated. The surrounding con ed according to the
aforementioned METERNafS FepFeSeRied IREUAMBA easTIhiRD B RE MoRtL &R BdRiRIEnts located

at the positions ofigtet pdiaeens goefticiernise d BRitds nesybledmaceuratelyrebiiaimihe 2h-statistical
information wﬂhoﬁé%eg%gg#gﬁ %@}g‘&%@ skzieossg}/gg \é/ge OWael ?;ﬁ%é&lzes are different. For this

reason, it is poss to perform sharing of contexts irrespettive o ock sizes, and to increase the
coding efficiencyi$43$ldg the shitl ntiHibeY B Hdate BN {OUSEIt B beahoibaterht fiss infdEmation

indicating thg 30 gegpbinatien:f eentextsanay dgsrecorded in the starting portion (stream header) in a
bitstream. In this ?}gi'téis possLbIe to change the. c;c).mbination of contexgs acgording to the features of
L st eSCription 0 Cﬂ:ﬂ f

image data, and to by expeEt A further incredse in théscogi'nvgegffimencf/? R%d i%%n, the

information indic&tiigomnetieg romsti B9 thesahe eaftent ig iesed P-bideks havirey diffe BneEblock
sizes may - 35 - fagpecgided inthasRAENIRAIHRNSream dasasien) 9f adjtstrramdartisanay, it is
possible to change the combination of conte ﬁi acg%rféng t?sthe features ofgrﬁ%e %ata, and to thereby
Expect a further REFARSET (e dbaiRg CHECRY 5B LS 71 s (b 5 HRIBNTRG: b6 &P rElraing in
the header4fay e anésit edrspotidieg co afflitie vrsagdictare. darthisasé;i i possibgtohgerform
finer control thandhe r‘?ﬂEH@'é'&é'?ﬁ&%%@s‘%f%@ﬂ?é@@d@f@é@m@@ AR HRUS RS fssireqry, ang to

thereby expect a further increase in ‘he cod';ng‘leffiuency. . o , )
this case, the values o e surrounding conditions are five kinds

ranging from 0 to 4. Here, contexts may be set separately for the
respective five kinds of surrounding conditions. For example, it is
25 possible to perform classification into three groups of (0), (1, 2), and
(3, 4) and to set three contexts for the respective groups. In the
classification, another combination may be used, and an arbitrary
number of group may be generated.
[0132] Next, a description is given of calculating the
30 surrounding condition of the partial area LEFT. In the partial area
LEFT, the surrounding condition corresponding to the coefficient
position shown as X in (e) of FIG. 11 is determined based on the
number of quantized coefficients of non-zero coefficients among the
guantized coefficients at the adjacent coefficient positions e to f, In

35 this case, the values of the surrounding conditions are five types
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10 (Variation Example of Context Block Classification Control Unit) [0138]Embodiment 1 describes a
case of setting different contexts for input signals Sl of low frequency components corresponding to a
small block size and a large block size and setting 15 a shared context for input signals Sl of high

frequency components corresponding to a large block size. However, in the case of large block sizes,

itis also good to seggIeBt iFaag e daia Intgulp kiosksadrayingrasmalliBloskesize) Paviig g same size
(corresponding to the %eﬁ(ime tln%%)sta%p ang to set a context table for s_mgll bIPck sizes 20 which is for
each of the sub BI6Rks fh B ot ‘%Hé cONteXt iSSHATS 'B?t 3%%% GcRarit IBER HhQ/ing the

same small blocksreifis tiat of tHesstirttdek . {03 IR & decifiedlity;for Besifjde fbldtkohaving a

16 x 16 large blogk sigedssiegengniash intq sixteesrdix 4 sy Rlrgkes, ar4 iie-ée conigxtiwhigh is used
for the blocks havjng a 4 x 4 small block size is a plleéito ag_thm_etlc codlnﬁ}:or the respective sub
blocks. [0140]In ﬁhg R A BRI urﬁf‘ll%eg BRI AP B HAT by 8RR (RRY Binarization

on each of the subdjoblesL$hd baratyaarithrhdtie encodebEdigiegiorurs sréthrbetigeodirged the
30binary signal of@ggz@ ]of the ng)pggckg. [g%%%p{\gypotﬂis gruc‘éwgni.’t i, possiple l@tH?& thg,gontext

table for small block sizes also for the large block sizes. As a result, it is\}g\?ssible to perform context

sharing between $HE R MG QAL IaRy thd RmAREISRk aes HER(oVErdinSRRtHR! R iftage
Coding ApparatudF1421& he wrrithmetio godmgdititatO0caccerging dorigmbomdiment d asfimtdurded in an

image codipg appa@GtysyVRIGH FAMIYEFSIAN¢9des Figsimage; dafaa I A3H e keaag £agdiad
apparatus 200 compression codes the )
number of quantized coefficients of non-zero coefficients among the
quantized coefficients at the adjacent coefficient positions i to s.
In this case, the values of the surrounding conditions are twelve
types ranging from 0 to 11. As in the case of the partial area TOP
15 and the partial area LEFT, contexts may be set separately for the
respective twelve kinds of surrounding conditions. For example, it
is possible to perform classification into five groups of (0), (1, 2), (3,
4), (5, 6), and (7, 8, 9, 10, 11) and to set five contexts for the
respective groups. In the classification, another combination may
20 be used, and an arbitrary number of group may be generated.
[0134] The surrounding conditions calculated according to the
aforementioned method are represented, in common, as the
numbers of non-zero coefficients located at the positions of the
adjacent coefficients. Thus, it is possible to accurately obtain the
25 statistical information without depending on the block sizes even
when the block sizes are different. For this reason, it is possible to
perform sharing of contexts irrespective of the block sizes, and to
increase the coding efficiency by using the small number of contexts.
[0135] It is to be noted that the information indicating the
30 combination of contexts may be recorded in the starting portion
(stream header) in a bitstream. In this way, it is possible to change
the combination of contexts according to the features of image data,
and to thereby expect a further increase in the coding efficiency.
[0136] In addition, the information indicating whether or not

35 the same context is used for blocks having different block sizes may
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image data. For example, the image coding apparatus 200 receives, as input signals, the image data
in units of a block. The image coding apparatus 200 generates a coded signal by performing a
transform and quantization on and a variable length coding of each of 10the input signals. [0144]Here,
FIG. 12 is a block diagram showing an example of the structure of the arithmetic coding apparatus 200

cocing SPpAratus 200 Aetidee s SR ey 0018 8 et o e Rt 320120 oo
coding apparatu includes: a subtractq ; 15 a transform and quantization_uni : an entro
coding ugﬁ 220 (i%n%gﬁoﬁ’(ﬂﬁg {% {ife %?ﬁﬁfhﬁ?iggo&m@%?t %8 iy _‘@ﬁté%”in%r&? rd‘ifdfﬁzation apr?/d

inverse transforng aoitr230g arpatider 238 Ladebibdkiragfiltec240; andemoty @50 arekprecprediction

unit 260; a motiop eelRaLAHHREL (9Q; R B1PHANEPRIPRASAIQN unit 280; and 20 an intra/inter switch
290. [0145]The iﬂ?ﬁ%ﬁ;ﬁding aéatgaratu 200 receives, as the input signals, the image data in units of a
tor 20

block. [0146PThe S HahesPHRfe FaRLE G ST ANy §CO  WRshiBtbRC B P BeEween
each of the inputrsigndie and ai 2 Seomesponding divezof predictian sighats. [014 Affisedearsform and

quantization unit@l{?cﬂ,%@srgt% trRNsianm eprfficienis n asAUANSYRIGE Y iapsioming the

prediction error in a spatial domain. For example, the transform and quantization unit 210 generates
transform coefficl&H35Y b {BHERINYG IS8 d e HEsHeATF ARSI D 19 SRRFRNENBESH error.
Furthermore, thearfunsfoem i epmatization cndi?§0cféinesateg. transform coefficients by quantizing
the transforyy coefficients (this process corresponds to the frequency transform step). [0148]The

entropy coding unit 220 is configured with the 35 arithmetic coding unit 100 shown in FIG. 3, and
generates the coégriation Example of Context Block Classification Control Unit)

[0138] Embodiment 1 describes a case of setting different
contexts for input signals SI of low frequency components
corresponding to a small block size and a large block size and setting
15 a shared context for input signals SI of high frequency components
corresponding to a large block size. However, in the case of large
block sizes, it is also good to segment image data into sub blocks
(having a small block size) having the same size (corresponding to
the segmenting step), and to set a context table for small block sizes
20 which is for each of the sub blocks. In other words, the context is
shared by the sub block and blocks having the same small block size
as that of the sub block.
[0139] More specifically, for example, a block having a 16 x 16
large block size is segmented into sixteen 4 x 4 sub blocks, and the
25 context which is used for the blocks having a 4 x 4 small block size
is applied to arithmetic coding for the respective sub blocks.
[0140] In this case, the binarization unit 101 generates a
binary signal by executing binarization on each of the sub blocks.
The binary arithmetic encoder 104 performs arithmetic coding of the
30 binary signal of each of the sub blocks.
[0141] With this structure, it is possible to use the context
table for small block sizes also for the large block sizes. As a result,
it is possible to perform context sharing between the large block
sizes and the small block sizes.
35
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- 37 - signal by performing a variable length coding of each of the quantized coefficients. In addition,

the entropy coding unit 220 codes motion data (for example, a motion vector) estimated by the motion
estimation unit 270, adds the motion data into the coded 5 signal, and outputs the coded signal. More
specifically, the arithmetic coding unit 1200 which constitutes the entropy coding unit 220 receives each

of the quantized ¢egffieignistag dberRif g@ggb&bmq@ww%w@rization and arithmetic coding of
the quantized co\Eﬁiﬂaﬁ.ln addi 'ﬁ)n, the %I nal th/;ge inftggmatlon SFﬁ IS (éinformation indicating the
motion data sho n FG. 12,1 & pré‘tﬁiI gp]e& ctishUAdor Hi'tike 8d b?ictﬁ%rﬁ’m't?@ pretéﬂction unit
260 which is deséribeddateeih addision el tisee doéfficientiposition afdived iz cek oeeffidiarit,

[0149]The inversggiHaptization apddavesee; Fransiogarunit 230 15 reconstructs each of the transform

coefficients t%/ p%aomgig inversFéuantization of the quantized _coefficient output by the transform and
quantization Tinit 2167 #lirthermb RS ARG r8 GF-RARPAGREhA I EPSB RIS RAEs 30 e
reconstructs a pradiegerdetiar by pedsampdeart iverseranstong ep pheabecoafuctes tvassform 20

coefficient. Here,atmﬁ%%&néswgqg,pwqmgér%é\%s Ruftereesirom 2 pasiial loss,of ipfrmation

through quantization, and thus does not completely match the prediction error generated by the

subtractor 205. Irf BHBE wARHS e fecofSurBERE prediclioh Wists FieRile RYq PRI ANYA @ rdr. 25
[0150]The addert235b ffemercdes! |qca dezatied iotages byvadding e dohgihtive décongtrmtedoprediction
errors and @tgorr@ﬁgqﬂgigg one gf the prediction signals. [0151]The deblocking filter 240 performs
deblocking fiItering on each of'the generated local decoded images. 30 [0152]The memory 250 is a

memory for storing téfélence initRj&s ot Brsd 4niPdtRIA LoMFHSMOHINYIB S ETiBXAN PISeShemory
250 stores local deeoslediimage suthjectadittonties i debdaitkig gafptesing. U0 153 hecinttanzreghietion unit

260 generates predigfion 2eSigaRls, (MR RIGHISURR 3IHNGIS) RAASHRRING Intra RLedictions;,
FIG. 12, the image coding apparatus 200 includes: a subtractor 205;
15 a transform and quantization unit 210; an entropy coding unit 220
(corresponding to the arithmetic coding unit 100 in FIG. 3); an
inverse quantization and inverse transform unit 230; an adder 235;
a deblocking filter 240; a memory 250; an intra prediction unit 260;
a motion estimation unit 270; a motion compensation unit 280; and
20 anintra/inter switch 290.
[0145] The image coding apparatus 200 receives, as the input
signals, the image data in units of a block.
[0146] The subtractor 205 calculates a difference, specifically a
prediction error between each of the input signals and a
25 corresponding one of prediction signals.
[0147] The transform and quantization unit 210 generates
transform coefficients in a frequency area by transforming the
prediction error in a spatial domain. For example, the transform
and quantization unit 210 generates transform coefficients by
30 performing a Discrete Cosine Transform (DCT) on the prediction error.
Furthermore, the transform and quantization unit 210 generates
transform coefficients by quantizing the transform coefficients (this
process corresponds to the freqguency transform step).
[0148] The entropy coding unit 220 is configured with the
35 arithmetic coding unit 100 shown in FIG. 3, and generates the coded
-37 -



- 38 - More specifically, the intra prediction unit 260 generates an intra prediction signal by performing
an intra prediction with reference to the images surrounding a current block to be decoded (input
signal) in the local decoded image generated by the adder 235. 5 [0154]The motion estimation unit
270 estimates the motion data (for example, the motion vector) between each of the input signals and
the reference im(?@griberw iS;BHﬂ’_@ Hﬁrﬂ?rﬁgfgﬁm%yi_%%@e [Selﬁél ]ET hegaptgn _@erffcz)ﬁﬂﬁaﬁ@n it 288 .
enerates a prediction, signal (an_ inter predictjon si y performing motion, 10 compe ion base
gn the estimgted%Jgt%hzgg?acﬁﬁiﬁa?ﬁgﬁhtrgﬁntgﬁﬁ@ﬁ’2 %ese(fé}é:';%gﬁe %?gr%@%t?g ‘pt)re iction signal
and the inter predied6s sigHad and butpiss rxasereed siypdpas hetoradisiomsitethly the subtractor

205 and the adden gg8anl 2l 1sAWh thisstrugtire.dhe inmROAGINY apra atiis PR agsaeding to
Embodiment_1 compression codes, the image data.,[0158]The arithrr&etic codicgoga%mit}too aEd the
Fﬂ%bﬁ X

processing péerfo herdl ir?fhteofﬁgag %diﬁ%d ar %aémdt %?ag%p H-ga 6 eaccording
to Embodiment laaitheonfigueed togpplit 20 theviante aoratiiuteidue ertsomyitrdiineg samie

statistical propertiggemerbwhentherbinckezps-A18 éﬂ@%@@?fﬁé‘ﬁt§h§s“ttl‘1'8k?ﬁ'b%ft%‘?%%t%i? reduced,
which makes it possjble to reduce the size ofg%r‘rﬁ%gli:lértherr_nore,agleneralIy, large block sizes of 16
I [

x 16 or larger are R8s TREI B ScRIP RIFPSIA SRR £09'59 24 8% 81U Heike. For
this reason, it is posdifitedotincredse the didcouracytfoe the glaskificgtions mfith ra édie acctitacysin the

symbol occyengernroRalibly RERYRAFOMNAY GARtEX! SharR dAGING lafaerlgck sizeswhich are

less likely to occur. In other words, it is possible to reflect the statistical information more appropriately

to 30 the symbol DELHEREe PrésAnRien LA A VbR UPREdRérEN R IO BB ARRALETRG 4. the
coding efficiency 2fEmbodiméntdd] 005 & nadted) merid dfan mape deafdiog: nteplusdténd ah 35

image decoding @Rga(g]g%t@fggrgggmggﬁtpresent invention are - 39 -
[0149] The inverse quantization and inverse transform unit 230

15 reconstructs each of the transform coefficients by performing inverse
guantization of the quantized coefficient output by the transform and
guantization unit 210. Furthermore, the inverse guantization and
inverse transform unit 230 reconstructs a prediction error by
performing an inverse transform on the reconstructed transform

20 coefficient. Here, the reconstructed prediction error has suffered
from a partial loss of information through quantization, and thus
does not completely match the prediction error generated by the
subtractor 205. In other words, the reconstructed prediction errors
include a quantization error.

25 [0150] The adder 235 generates local decoded images by
adding each of the reconstructed prediction errors and a
corresponding one of the prediction signals,

[0151] The deblocking filter 240 performs deblocking filtering
on each of the generated local decoded images.

30 [0152] The memory 250 is a memory for storing reference
images for use in motion compensation. More specifically, the
memory 250 stores local decoded images subjected to the deblocking
filtering.

[0153] The intra prediction unit 260 generates prediction

35 signals (intra prediction signals) by performing intra predictions.
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described with reference to FIG. 13 to FIG. 16. [0160]The image decoding method according to the
present invention relates particularly to an arithmetic decoding method as an example of an entropy
decoding, in decoding composed of variable 5 length decoding (such as entropy decoding), inverse
guantization and inverse transform, prediction, and the like on a current signal to be decoded of coded

image data. In addifian. dhedmaeas feepding BRPRtHsaRAOrding 1o doe peerantiayestom isgonfigured
to include an arithm?#.c decodjnlaa nigéentrgg}{ decoding. u[::}% whic xecute_? 10 the aforementioned
arithmetic decodi%e E(—:-IHSH, X ?’ISP m & dné%z%ﬁdﬂ b it?gﬁ 4 b?@d%’t &r R REoWRrall
structure of the irhagd Megsdirey Bpparaingi$ dasursddibtek (OUtkneesfdeiabodimperit Ip05[0161]The

outline of an a}rithm%@féd@%@@iagdﬁe@@dr@@%@rh@ﬂt@m@éig drceding i @gepsding to Embodiment 2
is firstly des |be§rD&Hglr? , as in Embodiment 1, a description is given of a case where a signal
th r

indicating w ent ond BFRAARtZEY AeHId brardy et 8s R AEnts §ERBrated
through transfornai 2Gar(dauanizatide, i heerootasfficienton)a morweso assfficienttisenputas an input

stream IS to the aisyBRYis AEAPMHING: Y {RL6RIAR dospaihasiaEmbpsiment hninkmpodigent 2, () in

the case of the i%ﬂ streams IS of high frequency components in large blocks each having a large
block size, the cditér3Which is BRE25RAURE saERARFASHOR pahdff or 4G sH&REBERRedh the large
blocks which haverthei seaone stgtisticéh propestiesreviotivime s ithnedd o tly spes arendiiftenenttiand (i) in

the case ofithe in&ﬂﬁ@?@éﬁtﬁ% OHu llegHenry gggm%%gtww&nb%having a large block size and

the input stream |S of low frequency components in the block having 30 a small block size, contexts
are set for the redfcdReé block EYes BETEEMBliofY R % LONRSECEN ARG BeffedR8hdVIStks even
when the conditignedrettbe ssigvea (0463]I0Hbis gy, ibiediassible dnyapproprdtelytecnde e

coded image datg gaded mare sfficently Fantee 57454191288 R S PRI S and the
adder 235.

15 [0157] With this structure, the image coding apparatus 200
according to Embodiment 1 compression codes the image data,
[0158] The arithmetic coding unit 100 and the processing
performed thereby in the image coding apparatus and the image
coding method according to Embodiment 1 are configured to apply

20 the same context to image data having the same statistical
properties even when the block sizes are different. Thus, the
number of contexts is reduced, which makes it possible to reduce the
size of memory. Furthermore, generally, large block sizes of 16 x
16 or larger are less likely to occur than small block sizes such as 4

25 x 4,8 x 8, and the like. For this reason, it is possible to increase the
accuracy for the classifications with a low accuracy in the symbol
occurrence probability PE by performing context sharing for the large
block sizes which are less likely to occur, In other words, it is
possible to reflect the statistical information more appropriately to

30 the symbol occurrence probabilities PE as a whole. Therefore, it is
possible to increase the coding efficiency.

[Embodiment 2]
[0159] Embodiment 2 of an image decoding method and an

35 image decoding apparatus according to the present invention are
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[0164]In the case where, in Embodiment 1, a shared context is used for input streams IS each
corresponding to a large block size irrespective of whether each of the input streams IS corresponds to
a low frequency component or a high frequency component, the 5 image decoding method and the
image decoding apparatus in Embodiment 2 may use the shared context for the input streams IS

corresponding todbe damgedincinsizge Fogdaaihad of setegdingrtargeats for context sharing is preferably
set according to é%edjction thod in the ggaog%.codiprg A eé od and the imag codingaslo apparatus
tru

in Embodiment 1: ture of Afithmete Décor mg'ﬂ?nlt in otfifrigr iEfg[ 6 Nef()t’: Sggcription is
given of the strudtiive ofithe ltHieetic ddcotimdyuitt avhohtberformsiteoalitgvd ledotiran 15

method according tg rﬁ@l@ogmt&wm]ﬁ%@dﬁ@; 13 ié@c@'@%d@ﬁf?ﬁ%%@%ﬂ%éﬁ%@nme of
bodiment 2. [0167]As shown in FIG.

the structure_of the ar'tt)%ngftic decodi(rzlg‘ unit 300 accordin% to E Y

13, the arithmetid d2*BYiT§ GRR 360 B0 LI GTe S BBy ARt AY de QoS50 9 U4 JABEPEccurrence
probability storageghin3@2sa tiamnekoe contwlamici308, @ niitiheal iee comvertionaunits3gda bhel a
context block clasgifigation ansrokunit 305 k6aThe arthmeissisroding waik 3a0HecoasigICts the

25coded image data by executing an arithmefic decoding of the input stream IS which is a current
signal to be decoMRRTAHE FHH HIEGLUERE BAESSRPIRY AR IREJALAISY EBELS iMSY¥ Gata. In
Embodiment 2, tlhae axitithretet idededmnd) nigit 300 (ecdiagsy absiopdis gthenibput istrda ek, diganal type

informatiory $E ingjgating ibe bR PMhe IRHE SRR Sy Ry ABIarkSZe signalBHSndicating the
block size of the input signal SI. o .
guantiZation unit, and a prediction unit. The overall structure of the

image decoding apparatus is described later.

(Outline of Embodiment 2)

15 [0161] The outline of an arithmetic decoding method and an
arithmetic decoding unit according to Embodiment 2 is firstly
described. Here, as in Embodiment 1, a description is given of a
case where a signal indicating whether a current one of the quantized
coefficients of frequency components generated through transform

20 and quantization is a zero coefficient or a non-zero coefficient is input
as an input stream IS to the arithmetic decoding unit.

[0162] As described in Embediment 1, in Embodiment 2, (i) in
the case of the input streams IS of high frequency components in
targe blocks each having a large block size, the context which is set

25 for the same condition is partly or fully shared between the large
blocks which have the same statistical properties even when the
block sizes are different, and (ii} in the case of the input stream IS of
low frequency components in the block having a large block size and
the input stream 1S of low frequency components in the block having

30 a small block size, contexts are set for the respective block sizes and
conditions without context sharing between the blocks even when
the conditions are the same.

[0163] In this way, it is possible to appropriately decode the
coded image data coded more efficiently than the coded image in

35 Embodiment 1.
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[0169]The input stream IS in Embodiment 2 is assumed to be a signal OB which is output from the
arithmetic coding unit 100 in Embodiment 1. 35[0170]In addition, the signal type information SE is - 41
- information indicating the properties of the input stream IS which is the current signal to be decoded
of the coded image data. More specifically, the signal type information in Embodiment 2 is the same as

the signal type infgrgattion SE agogiding de FmbRdimerids blgnieeha degdiptinnis giverkassuming a
case where the SA%\?J]E/Efe_mformatlon SE indicates coefficient positions and surr%Lg)ld}g%_condltlons.
T p

The signal type i n @Eulrnﬁ)tirﬁé %%ti[& %Igfg orShf6Tik, M eh LA iéfon
direction or the like edrieltisraset Wi ¢tk éntesepredittior unip 466 okthe nl&geaderesdingd @pparatus

400 shown in FIG 16, deserinechiejercdHadiinin EmaoimRNt e Eabediragsh ads eapfiawed to

receive block size signals BLKS assumlng that contexts aré set suitably tor block sizes. However, it is

possible to confidiE%Hh &R68IREntIFHER Y088 Aotlise LNF6I0AESRE SYnARARARE R ik 15 case
of setting contexBrabeoalaingrto Dthrerfeadarés ofstherierhge wisdat [047 2Ehien bimast exiinnsel® decoder

301 generates a bjgac signal (BN iy eefipging pthrelc deqaring of edngit siam s by using

symbol occurrence probability PE which'is decoded 20 probability information read out fromthe
symbol occurrenE@"BiSabifty tBRGE LN RPN tite BSRESERIMrSIRiniRS68 dEasH&Y [Ehér.
[0173]The symbaledectitenaecpraahbiityhstorage et 307 racttosaigermiticonfigaged cvidiray

non-volatile memary or thedike @ o diment 1.

(Structure of Arithmetic Decoding Unit in Embodiment 2)

[0165] Next, a description is given of the structure of the

arithmetic decoding unit which performs the arithmetic decoding
15 method according to Embodiment 2.

[0166] Here, FIG. 13 is a block diagram showing an example of

the structure of the arithmetic decoding unit 300 according to

Embodiment 2.

[0167] As shown in FIG. 13, the arithmetic decoding unit 300
20 includes a binary arithmetic decoder 301, a symbol occurrence

probability storage unit 302, a context control unit 303, a muiti-value

conversion unit 304, and a context block classification control unit

305,

[0168] The arithmetic decoding unit 300 reconstructs the
25 coded image data by executing an arithmetic decoding of the input

stream IS which is a current signal to be decoded of the coded image

data, and outputs the reconstructed coded image data. In

Embodiment 2, the arithmetic decoding unit 300 receives, as inputs,

the input stream IS, signal type information SE indicating the type of
30 theinput stream IS, and a block size signal BLKS indicating the block

size of the input signal SI.

[0169] The input stream IS in Embodiment 2 is assumed to be

a signal OB which is output from the arithmetic coding unit 100 in

Embodiment 1.

35 [0170] In addition, the signal type information SE s
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25stores a signal information table and a plurality of context tables. The symbol occurrence probability
storage unit 102 further stores an occurrence probability table (not shown) indicating a value of one of
the symbol occurrence probabilities PE which corresponds to the probability information pStateldx.
30[0174]The signal information table is the same as a conventional signal information table shown in

FIG. 4, and storegingier &ldk dRcstgnerPiehpbilties BFatRIdxpaRdeydabelsyalMRE (g an
associated manr}%r. Here, as in Emdelmﬁnt it |Sﬁ$I§o ood to ulssf,é%s the signal information table, a

table in which 35

S S LB BLUPRY the U8 S I5E ST BBFoEANHFEN AR BRShAtfifles M5 €

PE are

directly associatetbendittetne thithsegok lothee [01FEE inEmbbdilmedtn cthieZontdne wbleds '
composed of & plFRliNG Rf AaPIERIR RIS RARIRY SRS AeRPtaesAKlingHRAenditions T he details

of the context table is the same as in 5 Embodiment 1. [0176]The context control unit 303 executes

context contrbl pfcBESHIRBICRe tif HYEL syiRBUIPeBaBility5e fSF RPNt LIt hrithifetic
decoder 301 and nfiates procesEingrfdraapdatinop #iéi sienitbol peeitftence pnabadbilitres: R&E mythe

symbol occurrenee 1GRrhabilty siotage il 302, 3 ThIA soasieion s givenaif spriext.cgpirol

processing by the context control unit

e context control unit 30

which is output fioPAEEAER: BIHEKAGEREiABatT GRS EHiP B0H Vesii A Ts e bR RUERatEY

a

10

15

20

25

30

35

is used by the intra prediction unit 450 of the image decoding
apparatus 400 shown in FIG. 16 described later.

[0171] As in Embodiment 1, Embodiment 2 is configured to
receive block size signals BLKS assuming that contexts are set
suitably for block sizes, However, it is possible to configure an
embodiment which does not use such block size signals BLKS in the
case of setting contexts according to other features of the image
data.

[0172] The binary arithmetic decoder 301 generates a binary
signal OBIN by performing arithmetic decoding of the input stream IS
by using symbol occurrence probability PE which is decoded
probability information read out from the symbol occurrence
probability storage unit 302 by the context control unit 303 described
later.

[0173] The symbol occurrence probability storage unit 302 is a
storage unit configured with a non-volatile memory or the like, and
stores a signal information table and a plurality of context tables.
The symbol occurrence probability storage unit 102 further stores an
occurrence probability table (not shown) indicating a value of one of
the symbol occurrence probabilities PE which corresponds to the
probability information pStateldx.

[0174] The signal information table is the same as a
conventional signa!l information table shown in FIG. 4, and stores
indices ctxldx, occurrence probabilities pStateldx, and symbols
valMPS in an associated manner. Here, as in Embodiment 1, it is
also good to use, as the signal information table, a table in which

contexts ctxIdx and the values of the symbol occurrence probabilities
-42 -
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15 table to be used from among the context tables in the symbol occurrence probability storage unit
302. Furthermore, the context control unit 303 identifies the context ctxldx corresponding to the
condition identified based on the signal type information SE, with reference to the identified table in the
symbol occurrence probability 20 storage unit 302. [0178]Next, the context control unit 303 obtains an

occurrence probatlip-eStateldr cosaspanding fthe Blexserdxaxithgeference to the signal
information table %?jg]ontextc ntrolﬁﬁnliﬁS 3ide ti{ire%ﬁ’? s%mbol occurrence robabilitXSfF)’f for use in
the 25 binary aritL tic'decod %dﬂ, YE1EIER e o e 8&5%%8 foba fﬁ@?gﬁﬁa réd in the
symbol occurrenedysrdifability sedregre imitvB0ZMbasetextthecoxtdsremoe probalsitity pBtateieix.

Furthermore, the Ga{ligehpNtrotiwait 3Q3ARUISes thiSYEkab QpCHEIRCGPrahabilityRIoERgE yinit 302 to
output the identified 30symbol occurrence probability PE to the binary arithmetic decoder 301.

[0179]Next, 2 deSCHBRSATE el of update processing by context control unit 303. The update
processing by th¢ @brteixt controhenit @03 pesfarméed: bds&ddndhlie ¢26:4 Sianeatdc didre |

35specifically, thg cantextconf! taa'gﬁﬁ%@?vgs%mﬁym@a-ﬁ&ﬁfy_Oﬁﬁu'ﬁ@ﬁ%e@haml%y PE and

a symbol valMPS based on'the input stream TS, The context control unit 303 reCPIaces, with the value
corresponding totHPREE SHHBG e AR prOdaBile) B BlE S RGRGSHE B QUenea thisbability
pStateldx correspbadmngd thedt cantextaetx fehbo lnlentifidesinREe iecontext spnttad prmeessiogcim the

signal inforwtior&;glglgbﬂ&r %EBFES@%’HWE urrence probability storage unit 302. [0180]The

multi-value conversion unit 304 reconstructs the image data by Performing multi-value conversion on
the binary [0177] A description is given of context control processing by

the context control unit 303. The context control unit 303 obtains a
control signal CTRS which is output from a context block
classification control unit 305 which is described later, and obtains a
15 table to be used from among the context tables in the symbol
occurrence probability storage unit 302. Furthermore, the context
control unit 303 identifies the context ctxidx corresponding to the
condition identified based on the signal type information SE, with
reference to the identified table in the symbol occurrence probability
20 storage unit 302.
[0178] Next, the context control unit 303 obtains an
occurrence probability pStateldx corresponding to the index ctxIdx
with reference to the signal information table. The context control
unit 303 identifies a symbol occurrence probability PE for use in the
25 binary arithmetic decoder 301, with reference to the occurrence
probability table stored in the symbol occurrence probability storage
unit 302, based on the occurrence probability pStateldx.
Furthermore, the context control unit 303 causes the symbol
occurrence probability storage unit 302 to output the identified
30 symbol occurrence probability PE to the binary arithmetic decoder
301.
[0179] Next, a description is given of update processing by
context control unit 303. The update processing by the context
control unit 303 is performed based on the H.264 Standard. More
35 specifically, the context control unit 303 derives a new symbol
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10 signal OBIN generated by the binary arithmetic decoder 301. The multi-value conversion scheme is
determined based on the signal type information SE. [0181]As in Embodiment 1, in Embodiment 2, the
context block classification control unit 305 determines a table from among 15 the context tables in the
symbol occurrence probability storage unit 302 based on the block size signal BLKS and the signal

type ir]formatlicngSESc Lge%er@éegra)@@mmfi@@?%aﬁéogi%imam Fp)dgt@%a@@%%w%e %ﬂ% @&Jttgl;ts the
control signa to the context control unit : rocessing Procedure | odimen
[0182]Next, a des%[i% ioh Tlsg givta?né of e’ %? upttﬁ%1 ?Oajlnlg&‘l&r%é%c %&Jgﬁﬁa n‘f‘é‘t&b(ﬁ%r cﬁjrlﬁgd by the
arithmetic decodif@y te#B0TIaegodinge Frabodiniohio?. 26f0r88[Herep FIGa biity afowthart
indicating a procegsing Brogedusedn e AEmRSICiRregling mer iR ace PratlhiRdR Presert

invention. TE image decodin(i;ﬁfnei od aﬁco d_ing{?ho the Eresent inventjon is configured to include: a
current signal to 58 H&REdEHIBAINITY SES Of Cotlifirt? A e PSR B BeSFER8ed b &ded 30
image data (StepsBBtH!); af contexicselbztihg stepest seldetingyandontextmfrrencearmentisignbtyo be
decoded from an},@gga%glw@il'ttyggfzqontexts (Step S502); an arithmetic decoding step of generating a
binary signal by perfaorming an arithmetic decoding of the current signal to be decoded by using

decoded probabili/ififbtmation'3¥$adBotir¥E fth tRE KOREXE sHRR et HRcostESSIddfhg step -
44 - (Step 5503)irmageltidaiae tpnpendiomstep ofretbnstfuctingpimagasidatadyy pedoimirgynulti-value

conversion {¥) the BinansHgRAI(SIER 200 %@wﬁgrﬁs&ea’%ﬁ%mgyeaa@&t@g{d§69dedrﬂ@bab"ity

information associated with the context selected in the context 5 selecting step (Step S505), and to
select, in the confBxt Heldtify SREY H eéiteRE R TR BuFETESGHARS BEHReoRRdARSHEE bontext for
another signal totlyep deaddedh atttudettin a processing unit having a size different from the size of the

processing unit II‘E@E%I{I? the cuArse%s_ig%@dpﬁ gﬁz{;o eqnl%]%éyzibge&ts i§ atfhoﬁ\:/(%)% éQgicating, in

more detail, the outline of the#)rocessmg procedure of the arithmetic decodind me according to

Embodiment 2. THE fbvsERestiis N1 SUHERE eif P meRi aeiamy dfta BIgnHoRpaniaedm SI (a
current sigr to bieedecoded). I8 S Ahshewn o F e clbreden the methmstictdesodingis

302 based on the block size signal BLKS and the signal type
information SE, generates a control signal CTRS indicating the
determined table, and outputs the control signal CTRS to the context
control unit 103,

20
(Processing Procedure in Embodiment 2)
{0182] Next, a description is given of the structure of an
arithmetic decoding method performed by the arithmetic decoding
unit 300 according to Embodiment 2.

25 [0183] Here, FIG. 14 is a flowchart indicating a processing

procedure in an arithmetic decoding method according to the present
invention. The image decoding method according to the present
invention is configured to include: a current signal to be decoded
obtaining step of obtaining a current signal to be decoded of coded
30 image data (Step S$501); a context selecting step of selecting a
context of the current signal to be decoded from among a plurality of
contexts (Step S502); an arithmetic decoding step of generating a
binary signal by performing an arithmetic decoding of the current
signal to be decoded by using decoded probability information
35 associated with the context selected in the context selecting step
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started, the context block classification control unit 305 obtains the block size of the current signal to
be decoded, based on the block size signal BLKS (Step S301). [0186]Next, the context block
classification control unit 305 20 determines whether or not to use a shared context for different blocks
sizes, based on the block size and the signal type information SE obtained in Step S301 (Step S302).

[0187]When the qaaxtdiack classifitation cantrahurit 385 datepninesto Hse- thaiseniexs fy the block
size (NO in Step 33%)2 25 trll? context blo&k cla§sification control ugéf%ﬁ% selects thegz le in which

the context for the DI6cK'sZ2iS 5%1‘,“69181 o b'u\fg 8 %ocr?t?(yl@{iah%’ ér f&ﬁfﬁ‘@‘tﬁ@a[ 168 the
context control ufab9@3 (Sees! S303) NOESS]Ghahe othepHanth gvidre triecontesit blodkadidiésification 30

control unit 305 defesFiRAsIA UsssHia shared pontextiordhe bleck sigeddFSHn Siep 3R the
context bloclg%ﬁlasg IC&}EUOH control $n|t 30%@%50%%%%2‘%% t}l‘?l which the shared context for the block
S 0

size is set from anfongHhe corext tabRs ShedhidBasiRy &tat et "2, and
outputs a control $igpaleCrRS3Sindicttiag theaablei et comtesdiecontenl aiib3DB {3tept8304). - 45 -

[0189]The detaileg opgtRKISdayARe w%@ﬁé%%%e'@ﬁéimiem&%r%y&gﬁ@ argiiRgsayge as in

Operation Examples 1 to 3 in Embodiment 1. [0190]The context control unit 303 determines the
context 5 table céra&fortihg & thd APl et Fs 4o &nRoRG RS BEntdxitidBRs StB d e the
symbol occurrenee: prebalsilgn stdrade: uhécd dased on the control signal CTRS (Step 5305).

[0191]The q@tew?l unit 383;dejeyminegs ﬂ&@'&%@@%ﬁ&%%ﬁ?&,Omaﬁ%ﬁgiﬁﬁtgﬂte@ﬁ@ed based

on the signal type 10 information SE, with reference to the selected tontext e processing from

Step 5302 to thisPHitt BoPEspBRILTS 15S Voite RTOSRENRE stip,tasd THABERELE bReKkARSification
control unit 305 anethe c@textdiorgrod Entt303imenh 2xeclite the wtepsrcon ESmnobie tlagveontext

selection control i, fhasmee. e oprextls, Sorl LOL-303 denfifes g aybol pyyrence

probability PE corresponding to the context ctxldX, with reference to the Signa lon table and
the occurrence pﬁﬂ)gﬁﬁﬁfjl%@)}e, reads out the identified symbol occurrence probability PE from the
symbol occusren¢e peaijability sterage unit 30Z1andidytpuksative ieadotiimetic decoding is

started, the context block classification control unit 305 obtains the
block size of the current signal to be decoded, based on the block size
signal BLKS (Step S301).
[0186] Next, the context block classification control unit 305
20 determines whether or not to use a shared context for different
blocks sizes, based on the block size and the signal type information
SE obtained in Step $S301 (Step $302).
f0187] When the context block classification control unit 305
determines to use the context for the block size (NO in Step S302),
25 the context block classification control unit 305 selects the table in
which the context for the block size is set, and outputs a control
signal CTRS indicating the table to the context control unit 303 (Step
S303).
[0188] On the other hand, when the context block classification
30 control unit 305 determines to use the shared context for the block
size (YES in Step $302), the context block classification control unit
305 selects the table in which the shared context for the block size is
set from among the context tables in the symbol occurrence
probability storage unit 102, and outputs a control signal CTRS

35 indicating the table to the context control unit 303 (Step $304).
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20 symbol occurrence probability PE to the binary arithmetic decoder 301. [0192]The binary arithmetic
decoder 301 obtains the current signal to be decoded of the input stream IS (the current signal to be
decoded obtaining step), and obtains the symbol occurrence 25probability PE (decoded probability
information) identified by the context control unit 303.The binary arithmetic decoder 301 generates a

binary output signah @8]N by executingean deithmeticdggedisg obyhe engrentsignatio g slgcoded by
using the obtained s ol occurrence probahjlity PE (decaded probability informati cording to
the 11264 Standal e b e e D s P B 2o
executes update piscSsEing oh@sdarigttde symbol occurrence probability PE based on the binary

signal OBIN genfoat@@pg/ the Mﬁ@ry%@mﬁaeti@&m@dec ﬁ& Bﬁéa(smesrﬁ%égetmd@m@m- The
execution procedure. in the - 46 - ate processing is the sa s in the update processin
acoording toEmBBAING T TORAIE MUl SR RorUe & (it 500 AESH S 1 Shnage data
by performing a iiRHiegafiie twshversich ormive bivegy Ssigagl ORIPE (Bl SBUS akeuniiittValue

conversion step)pased on the control signal CTRS (Step S305).
[0191] The context control unit 303 determines a context
ctxIdx based on a condition determined based on the signal type
i0 information SE, with reference to the selected context table (the
processing from Step S302 to this point corresponds to the context
selecting step, and the context block classification control unit 305
and the context control unit 303 which execute the steps correspond
to the context selection control unit). Furthermore, the context
15 control unit 303 identifies a symbol occurrence probability PE
corresponding to the context ctxIdx, with reference to the signal
information table and the occurrence probability table, reads out the
identified symbol occurrence probability PE from the symbol
occurrence probability storage unit 302, and outputs the read-out
20 symbol cccurrence probability PE to the binary arithmetic decoder
301.
[0192] The binary arithmetic decoder 301 obtains the current
sighal to be decoded of the input stream IS (the current signal to be
decoded obtaining step), and obtains the symbol occurrence
25 probability PE (decoded probability information) identified by the
context control unit 303. The binary arithmetic decoder 301
generates a binary output signal OBIN by executing an arithmetic
decoding of the current signal to be decoded by using the obtained
symbol occurrence probability PE (decoded probability information)
30 according to the H.264 Standard (Step S306, the arithmetic decoding
step).
[0193] The context control unit 303 executes update
processing of updating the symbol occurrence probability PE based
on the binary signal OBIN generated by the binary arithmetic decoder
35 301 (Step S307, the update step). The execution procedure in the
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(Variation Example of Context Block Classification Control Unit) [0195]For example, in the case where
the arithmetic coding method and the arithmetic coding apparatus according to 10 Embodiment 1 is
configured to segment a block having a large block size into sub blocks (having a small block size)
having the same size and to use a context for small block sizes which is for each of the sub blocks, it
is preferable thatubel aréhpretie sieaeding ectbetand therhethipatiespeoding apariusdaagording to

Embodiment 2 b%&wgwﬁqggg $egment a block having a large block size into sub blocks (having a
small block size) having the same Size and to use a context for small block sizes which is for each of
the sub blocks. [693&fibre spetfieallifor exBipRO vy Bi6 iCas e wite Althe BAMTABECES ARG

apparatus segmenis glaskhaming e-ié-nivdargerdiblogkisidgedpin aubiblocks havngiazy 4 small
block size and execute W ic codi f gach of the sub blocks, the context yhich is used for the
blocks havir%]dtheS ‘égQﬁﬁs(?nga f?é:%? igegggpgﬂgd@&gﬁ%itﬁraﬂéﬁc DGR (Sag% of the sub blocks.
[0197]In this case, the arithmetic decoding unit 300 executes 25 the arithmetic decoding of each of the

sub block to recongsitigtiba $uksetksdiavinecthe: Iatge blotk siree aind PutBHis dhesrgggynstructed sub
blocks to the inver fg},#ﬁntizati%n and inverse tranﬁiorm unit 4 0.‘#)]%8 With this structu&e, it is
possible to use t § context 30 table %%ﬁ?&ﬁbl%% ek f0 e @BI&WSE&. K Vesult, it is
possible to perforetbrtéxt aharingsetwasdththneetigge ¢k bavirzpies tage bloockrsitegandahe small
blocks having the=gnplublae 517653 (Praral S cEa Rl HNags Receding ARP L aLHS b1 ddk-

apparats which SEGolS O TS 5UAR b At REA0DITP RS s A EpraFatus 400
decodes the and to use a context for small block sizes which is for each of the sub
blocks, it is preferable that the arithmetic decoding method and the
arithmetic decoding apparatus according to Embodiment 2 be
15 configured to segment a block having a large block size into sub
biocks (having a small block size) having the same size and to use a
context for small block sizes which is for each of the sub blocks.
[0196] More specifically, for example, in the case where the
arithmetic coding apparatus segments a block havinga 16 x 16 large
20 block size into sub blocks having a 4 x 4 small block size and
executes arithmetic coding of each of the sub blocks, the context
which is used for the blocks having the 4 x 4 small block size is
apptlied to arithmetic decoding of each of the sub blocks.
[0197] In this case, the arithmetic decoding unit 300 executes
25 the arithmetic decoding of each of the sub block to reconstruct the
sub blocks having the large block size, and outputs the reconstructed
sub blocks to the inverse quantization and inverse transform unit
420.
{0198] With this structure, it is possible to use the context
30 table for small block sizes also for the large block size. As a result,
it is possible to perform context sharing between the large block
having the large block size and the small blocks having the small
block size.

35 (Overall Structure of Image Decoding Apparatus)
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5 compression-coded image data. For example, the image decoding apparatus 400 receives, as
signals to be decoded, the coed image in units of a block. The image decoding apparatus 400
reconstructs the image data by performing variable length decoding, and inverse quantization and
inverse transform on the input signals to be 10 decoded. [0201]Here, FIG. 16 is a block diagram

showing an examplesas the struciee fiiap Adthmetit-decrdgg wiitt408 agcowling g kmbaediment 2 of
the present invenéion. shovtvnzin. FIG Gdgae imaaqrg g%%odéngjfggggratus 400 in(%ludes: an entropy
' S

decoding unit 15 ﬂaoar{rfrll%rse q’&ain?.iczeﬁlon and Mverse transtorm unit 438?85%88&" ﬂ% a

deblocking filter 43C.08 @scAITPAL0S it peeitEos WHitas0, a motion compensation unit 460, and

an intra/inter switgip4¢0. [0202fiihe image decosig anparapis4aeueceivs threegd 20image data in
units of a blqock as an input .si%nal (gian in%ﬁt stream |S). ILOZOS The intrgﬁ) decoding unit 410 is
configured with tﬁg’gﬁﬁgﬁgf% d&& c?iﬁg'u fif%o %%adwn A FG 2 13Pahd goﬁgf?g&s &(fgr%ggd

coefficients by peérfgranigisatidbledentite Deepdimpwisidy inbResatimehie deeddimpand multi-value

cpnversion of the inpyt 2b gignaladinppi §tﬁ%§13b%l_%)e&‘!ﬁf ey i@@ﬂ%ﬁ”ﬂ%(ﬁﬁ"%@@t§) are
signals to be coded, and corree%%[)nd to d%ta in.units of a ano ko theﬂcodegﬂ |ma§e ata. In addition,

the entropy decodifig THIE£1 B VBtdiNsRAGHIATHAE YoHPRARH Bf #hd iRBGPSigikE Mh AV REtfs the
obtained motion datantdzhti emotionccompensaticnamsifers. 30[0204] Fhelinveigeajaatitizdtdn and
inverse trangformy Upl 449 reconstructs the transform coefficients by performing inverse quantization
on the quantized caefficients reconstructed by the entropy decoding unit 410. Furthermore, the inverse

quantization andlifgdrsé transf6IfT tmit2oR BB RIRE AT IR FHP By B858RI RAIng inverse
transform on thetteeorstuciederafsitnm -a48 bk roe¢iicieats) dimd; outpitts4he recanstictedprediction

errors to the adderd2e, QAN THe, pdder 420.aeRefales 8 gRcOded INAYMDILAARNT {Re prediction

error reconstructed by the inverse quantization and 5 inverse transform unit 420 and a prediction
signal which is d&8G#R FRESC A% PRRRIRWR §a%Indddes ot ARAERAY PR AR KHTY ilter 430

and the intreSpreditonamitdbBrse quantization and inverse transform unit 420, an
adder 425, a deblocking filter 430, a memory 440, an intra prediction
unit 450, a motion compensation unit 460, and an intra/inter switch
470.
[0202] The image decoding apparatus 400 receives the coed

20 image data in units of a block as an input signal {an input stream IS).
[0203] The entropy decoding unit 410 is configured with the
arithmetic decoding unit 300 shown in FIG. 13 and reconstructs
guantized coefficients by performing variable tength decoding which
involves arithmetic decoding and muliti-value conversion of the input

25 signals (input streams 1IS). Here, the input signals (input streams
IS) are signals to be coded, and correspond to data in units of a block
of the coded image data. In addition, the entropy decoding unit410
obtains motion data from each of the input signals, and outputs the
obtained motion data to the motion compensation unit 460.

30 [0204] The inverse quantization and inverse transform unit 420
reconstructs the transform coefficients by performing inverse
guantization on the quantized coefficients reconstructed by the
entropy decoding unit 410. Furthermore, the inverse gquantization
and inverse transform unit 420 reconstructs the prediction errors by

35 performing inverse transform on the reconstructed transform
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[0206]The deblocking filter 430 performs deblocking filtering on the decoded image generated by the
adder 425. The decoded 10image subjected to the deblocking filtering is output as a decoded signal.
[0207]The memory 440 is a memory for storing reference images for use in motion
compensation.More specifically, the  memory 440 stores decoded images subjected to the

deblocking 15filtering Q208K herlatra risskstioneupii-drd genataies R aredisHon signat (aryatra
prediction signal) l%gergg@ing an intra prediction. More specifically, the intra prediction unit 450
generates an intra pre(rjictlon' signal by performing an intra prediction with reference to 20 the images

surrounding a cubked®block to Deédeaddsd (43 Inpansigatd)sinatiitedecsdbdrimage permtdiod by the

a_dderl)4§5- [O?O%F_Raeﬂr@gi%i6%%@6;;?@@09@%@&Q@fwwatﬁ@adﬁ@iggoaﬁ%%%Jnttﬁ@regction
signa perrorming motion co ensation sed on the motion data o ut from the entropy
d(gcodingy uni 416?!%‘2&6]?@@' t?gﬂht‘éP%ﬁi?S BeRISSHOB ALy EUiGiBRGEHRE%nd the

inter prediction sigharl, aanidootpins thetbelepted sifea de tederbdictapesignahte thebbaden42s.

[0211]With this skyelures e Haagged@&ggir&g@tﬂg@ir@ﬁugjﬁqoﬁg’fgchcording to Embodiment 2 decodes

the compression coded image data. éOZlZ]It is to be noted that Embodiment 1 may be configured
[0206] The deblotking filter 430 performs deblocking filtering

on the decoded image generated by the adder 425. The decoded
10 image subjected to the deblocking filtering is output as a decoded

signal.

[0207] The memory 440 is a memory for storing reference

images for use in motion compensation. More specifically, the

memory 440 stores decoded images subjected to the deblocking
15 filtering.

[0208] The intra prediction unit 450 generates a prediction

signal (an intra prediction signal) by performing an intra prediction.

More specifically, the intra prediction unit 450 generates an intra

prediction signal by performing an intra prediction with reference to
20 the images surrounding a current block to be decoded (an input

signal) in the decoded image generated by the adder 425.

[0209] The motion compensation unit 460 generates a

prediction signal (an inter prediction signal) by performing motion

compensation based on the motion data output from the entropy
25 decoding unit 410.

[0210] The intra/inter switch 470 selects one of the intra

prediction signal and the inter prediction signal, and outputs the

selected signal as the prediction signal to the adder 425.

[0211] With this structure, the image decoding apparatus 400
30 according to Embodiment 2 decodes the compression coded image

data.

[0212] It is to be noted that Embodiment 1 may be configured

to record information indicating whether or not a shared context is

used for blocks having different block sizes in a starting portion (a

35 stream header) of a bitstresam of the output signal OB, and that
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to record information indicating whether or not a shared context is used for blocks having different

block sizes in a starting portion (a 35 stream header) of a bitstresam of the output signal OB, and that -
49 - Embodiment 2 may be configured such that the entropy decoding unit 410 obtains the information
as signal type information SE, and determines whether to use a context table for a block size or to use

a shared context[tﬁm?ogﬁm@mtz_)fﬁegw@i@gciaﬁcﬁg@rétae@ahheﬁﬁsf RR8NhR ARAP AR BYRRgvhen the
unit corresponds to a S%;fé? or |ctuig. [OZ‘J?AS escribed, ange, as with the arithmetic coding unit
100 in Embodimeht 1, 1 IR AHH Heabair S APA08 A i BeQSHE FhdRcetactBRiing o
Embodiment 2 aréatenfigiuvesl vohegiplgrl tothes sameocdrtext fdrl infuye al aia bladime the sameestatistical
properties even vghendhedhlark slzes-ae different, ARd ihes I derpdedheceded image e

Embodimenctj‘% more acgogr%priatel and accurately. Accordingly, the image decoding apparatus and the
image decodig fmgthatfa @&%‘ﬂ%jtoeﬁﬁ{bo‘ﬁf?ﬁ D HR MRS PP e ntR rPalelbGhakE i® possible
to reduce the numbsrogcontexts, increase the update frequency of each of symbol occurrence

probabilities PE k[z@)\,jri% P? low oggu rﬂ%@%‘?iﬁ@?aatﬂw&()ﬁs mmcfm%sg the, %C%g%i %‘r@;ﬁ%ﬁy{nbm

occurrence probability PE, and to thereby increase the coding efficiency. 20 ition, it is also

preferable that art fRalgk EBHAG A8 Hedoding HpEL2td8 58 E5MREE T8 iHEIGAC! tHRSHRGS Roding
apparatus accordirg ¢l B odimhent dcanddhegitagendectidivghagparalus aceareigte &ppbpdiment 2.

25 [Embodipent 3] [0 The .ﬂ\(@gcpi%yrzgg% %?gggo%gm ctp‘%in feh‘)@a‘%féﬂ%ilng picture

decoding method (image decoding method) In any one Of the embodiments can be simply

implemented in R PRETERBRY BEMPHERR st By etidding engifferent, and thus to

decode the coded image in Embodiment 1 more appropriately and
accurately. Accordingly, the image decoding apparatus and the
image decoding method according to Embodiment 2 of the present

15 invention also make it possible to reduce the number of contexts,
increase the update frequency of each of symbol occurrence
probabilities PE having a low occurrence probability so as to increase
the accuracy of the symbol occurrence probability PE, and to thereby
increase the coding efficiency.

20 [0214] In addition, it is also preferable that an image coding
and decoding apparatus is configured to include the image coding
apparatus according to Embodiment 1 and the image decoding
apparatus according to Embodiment 2,

25 [Embodiment 3]
[0215] The moving picture coding method (image coding
method) or moving picture decoding method (image decoding
method) described in any one of the embodiments can be simply
implemented in an independent computer system, by recording, onto
30 a recording medium, a program for implementing the configurations
of the moving picture coding method and the moving picture
decoding method described in any one of the 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
35 optical disk, an IC card, and a semiconductor memory,
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30 a recording medium, a program for implementing the configurations of the moving picture coding
method and the moving picture decoding method described in any one of the 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 35 optical disk, an IC card, and a semiconductor memory. -

50 - [0216]Hereingfiars ppplicatinne A dhe MOy KR RLARING eHnd Rgd e RO ving pigture
decoding method described i z;tl&y one of the embodlrcaents and systems using thereof will be
described. Each 51 e % sé}as S RRPARTIARE Y hdGaRY A iM&HB Wity S RrfdEt&diNg

apparatus compazeé of tndraagzochdieg tppadtissidiich peifarriseneahagl bedies angtkdd and an

image decoding appayadusMbich eHREMs 2 HPaGe Aserding ARPRYIAIHS: IhS HQQESHMEHE’“
elements in ge S s?m c%;\#}e appropriately modified adapted to cases. 10[0217]FIG. 1_7 |IIustrates an
overall structtir cORfA'P RG 'SRt Fa BBFEF i pidReHTRG BoRRHNGisRRRAIGH Lo rvices.

The area for providimighrcaranfanicatiam siema'ga (dii.ri@edrit_atrhoelllsaat_idassired\sige, da_dde@ stations
ex106, ex107, exJ08. RGO ANUEERMICIAS ML Wirlosslaligns ATe placeq In sagh 150f the

cells. [0218]The content providing system ex100 is connected to devices, such as a computer ex111,
a personal digitalP4ELftdrR (POATIERE 21T LBty E£113C8 I 85I PPRGAR BRTEW afted §Hfling

machine ex115, wddpéddtéonetexd 01, an Internet service provider 20 ex102, a telephone network

ex104, as wefl ag e base stations ex100 i LS GA1 AdaMayeLs e Aanfighyagon g, content
providing system ex100 is not limited to the configuration shown in FIG. 17,
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

15 of the cells.

[0218] The content providing system ex100 is connected to
devices, such as a computer ex11l, a personal digital assistant
(PDA) ex112, a camera ex113, a mobile phone ex114 and a gaming
machine ex115, via the Internet ex101, an Internet service provider

20 ex102, a telephone network ex104, as well as the base stations
ex106 to ex110.

[0219] However, the configuration of the content providing
system ex100 is not limited to the configuration shown in FIG. 17,
and a combination in which any of the elements are connected is

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

30 [0220] The camera ex113, such as a digital video camera, is
capable of capturing videos. A camera ex116, such as a digital
video camera, is capable of capturing both still images and videos.
Furthermore, the mobile phone ex114 may be the one that meets any
of the standards such as Global System for Mobile Communications

35 (GSM), Code Division Multiple Access (CDMA), Wideband-Code
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and a combination in which any of the elements are connected is 25 acceptable. In addition, each
device may be directly connected to the telephone network ex104, rather than via the base stations
ex106 to ex110 which are the fixed wireless stations. Furthermore, the devices may be interconnected
to each other via a short distance wireless communication and others. 30[0220]The camera ex113,

such as a digitalbwlﬂolﬂ?iwtn@@mi,gr %ﬁ@@%‘%é’f(wpwm\gid@@ﬁg”‘?@me@@%@n%mﬁ arfﬂgiteill\gideo
camera, is capable o uri stjll image ide urthermore, the mobile phone ex

may be the one t af %Cglegsea(iﬂ? 81%% 2(5383 dg—g‘gjﬁ‘\%s gﬁoﬁ%@ EYSILH ’f&hﬁléﬂﬁg ' r?llflrﬂﬂﬁ'cations
35 (GSM), Code ®iidibrimayitiptesABeess e DNEX) dwidelan & CGader- SAHSDivision Multiple Access

(W-CDMA), Long geem Fvolutiqn (L&) c8RedHEhPheRAMRACKRIREEES (MaPA)- Aieddlivgly, the
mobile phone ex114 may be a_Personal Handyp ogga S(%/stem PHS .}EZZl%In the content providing

h ¢
system ex100, a ¥redthifd 5%t eF 8R165 1§ Lrthétf ¢ ENRELSHEIE 31 {3%UNE GihER Fifthe
telephone netwofie Bxii0drend ¢he bdse sidibra exilUte Wwhinh erdihbes eistiSytishiohirmagbsesf a live

show and others dia gy aeHistEPulinB R soBtens (fauexampls. wrleo gERdRusIc liye shoy) gaptured

by the user using the camera ex113 is coded (that is, as if 10 the content were coded in the image

coding apparatuEidEPHHE fo tReSakent iflehtir B es M8 dtiode TR Ao iHRY)
embodiments, anththie ceddulycuontens & tresismitted tathe rstrearmir®) isecwvetaak [08a Ois thes ather hand,

the streaming sepyes eX LS FalEOLE GERAM HhlribHigR Afdhe.banspuliad. content data toghe 15

clients upon their requests. The clients include the computer ex1T1, the PDA ex112, the Camera
ex113, the mobil&FhoRESEL4, AHERHE Bamfity M&EAMRSEk 138t dFe GPpabRS deCotlif the
above-mentionec: oobledicdadatt)pand ebeiiog e aisirdndes tlatas eacteaf the lapparatysds glecodes

the received data gpdderigdices 20 he flecaded dafa iatizeasiting fnieoLiere agdefhin the

image coding apparatus according to the present’inventioh). e captured data may be coded

by the camera eXPI3I6FtAE SEESRR PSS EQ0 P fHAa Himam Hheat) Gnthd iy PR cesses
may be shargd betiwees thsoeatnera exdldstad thEnbsieeaRing Ratveirextos Simdlady.the,

distributed data e by t ' ar tr ing server ex103, or,the decoding
processes may tr};ﬁsgh%%e% %g?v‘\?gény%%%(ﬁiﬁﬁ?aﬁg E;r?e? é@ggnlﬁr%gbggr\géroenxeﬁf lﬁth%?él%ﬁé the data
of the still imageSaRdNleds gabtired BY hbPonlfife caifier£erabdehulsieoddrcameia ex116

may be transmittgg 4@ ghensireasning seed exd Q3 thiopgh thaepmigtes @xdiddrihhecodingprocesses
may be performed by th mera ex116, the computer ex111, or the streaming,server ex103, or
aﬁo%?g qus € GRTINEE 1§1 éaeca a % 8

£q dra e received nd_reproduces
shared among them:. uﬁﬁgrmore, te coalng and decoding processes aS/ P
20

the decoded data (that is, as if the content were coded in the image
coding apparatus according to the present invention).
[0222] The captured data may be coded by the camera ex113
or the streaming server ex103 that transmits the data, or the coding
processes may be shared between the camera ex113 and the
25 streaming server ex103. Similarly, the distributed data may be
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
and videos captured by not only the camera ex113 but also the
30 camera ex116 may be transmitted to the streaming server ex103
through the computer ex111. The coding processes may be
performed by the camera ex116, the computer ex111, or the
streaming server ex103, or shared among them,
[0223] Furthermore, the coding and decoding processes may

35 be performed by an LSI ex500 generally included in each of the
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35 be performed by an LSI ex500 generally included in each of the - 52 - computer ex111 and the
devices. The LSI ex500 may be configured of a single chip or a plurality of chips. Software for coding
and decoding moving pictures may be integrated into some type of a recording medium (such as a
CD-ROM, a flexible disk, a hard disk) 5 that is readable by the computer ex111 and others, and the

coding and decogiig pIREsSSES 1Ay Re PRITEVRILKSINg e, soiftuase FHHLHE S hERE mobile

phone ex114 is equipped with a camera, the video data ob_tainedétca/ the camera may be transmitted.
The video data i98ata TOGRE By'tRe 1'SPeREBANEIUASASR IS masifié B inéRE 624149 and
[0224]Furthermods dbdistgeanuninsenviet erd 93y be domposHrt: of senvess ared copeputers, and may

decentralize dataapgl BRSPS AR e RRIERIZRA Siate feanid, orflistihuta data,[9225)4R described

above, the clients may receive and 15 reproduce the coded data in the content providing system
ex100. In oter WoRfs, ShECARBRSECRY rteite ARt BREsad hioANSiSRRaRs AR d By #RAIRE, and

reproduce the demoded datalingea idmedsecheroaiyte beproridingrsydtens iend 0th sodbatviaealser who
does not have any ri ui t LIrpo, n enjoy,persanal ; a ting.
[0226]Aside from t rjeggégrﬁ% eg of t egﬁorfﬁiﬁstbﬁ%\%#\) Ss@%’?eam %(% 8 i‘gf I(eaz}gf (&)%eggft _e?ﬁn(l)%ving
picture coding afFERER{i8 aHEtNedee WG DR @@@%Ynﬁ"@pﬁﬁfﬁﬂf@ dB&yiBedie ARHE DS the
embodiments maghkevntesposatesid s digialdar eadenstingIsysteo 2 @xdAas itbetratesilia FIG. 18.
More speci{isally ﬁ gﬁ%agc sltjpg station ex201 communicates or transmits, via radio waves to a
broadcasting satellite ex 0 , multiplexed data obtained by multiplexing audio data and others onto

video data. This Uftidétlata is dBE ¢tRISH Bord Ry t6THRAMOVIg THENRE cBYiHE MY iR@ny 30

one of the embodigngpiss@liab fss elatarcodad ey g image eeding aprayatus aocoeding t0dha present
invention). Upon reC((a:'BtsiorFRfe tr&% E“e%'E‘,%!ﬁX%d d at%\athe broaddcarstm% 15,9%el%ite & 202 transmits radio
Mte

record, . , . .
waves for broadcg)a%?|ng.sr en, a fome-Use gn chnd ex204With a sate roadcast reception function

receives the radibOdafel. 35NeX8, adfaed sdcheddy geletiforc{febéfveN 8x30taaY & séidp box -
33 - 15 reproduce the coded data in the content providing system ex100. In

other words, the clients can receive and decode information
transmitted by the user, and reproduce the decoded data in real time
in the content providing system ex100, so that the user who does not
have any right and equipment for such purposes can enjoy personal
20 broadcasting.
[0226] Aside from the example of the content providing system
ex100, at least one of the moving picture coding apparatus and the
moving picture decoding apparatus described in any one of the
embodiments may be incorporated in a digital broadcasting system
25 ex200 as illustrated in FIG. 18. More specifically, a broadcasting
station ex201 communicates or transmits, via radio waves o a
broadcasting satellite ex202, multiplexed data obtained by
multiplexing audio data and others onto video data. This video data
is data coded according to the moving picture coding method in any
30 one of the embodiments (that is, data coded by the image coding
apparatus according to the present invention). Upon reception of
the multiplexed data, the broadcasting satellite ex202 transmits
radio waves for broadcasting. Then, a home-use antenna ex204
with a satellite broadcast reception function receives the radio waves.

35 Next, a device such as a television (receiver) ex300 and a set top box
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(STB) ex217 decodes the received multiplexed data and reproduces the decoded data (that is, as if
the content were coded in the image coding apparatus according to the present invention).
[0227]Furthermore, a reader and recorder ex218 that (i) reads 5 and decodes the multiplexed data
recorded on a recording media ex215, such as a DVD and a BD, or (i) codes video signals in the

recording mediumsep2] 2,3N07ini 0BPcARES  WHIRS S@ta obtaineddy MmudiRIRdng Braaidigsignal on
the coded data can m&lude th mowz icture decoding a‘f@garatus or the movmlg E)%Lure coding 10
| i

apparatus as showh MeaRA 6 e st bé&irAS s i thid &5, YHe FepPStfifté J4ftfials are
displayed on the ndiitgr axR2a 92 angl Zatolbdirepiad ibedpry saothenaaticendr system using the

recording mediuTye@LH on whiclthe mifielexse SaiA STAGUEHL S Aseessits teimalement

the moving picture decodi% 15 apparatus in the set top box ex217 connected to the Cable ex203 for a

cable television (FEEIFES U E5 tHRSMEHRR X i \CatERfe aRf of forfeSBRABHMUCAGHS, so as to

display the videoesigridls eu{t_heasoaitDNeD(zﬂrQ:iohthﬁlelevi{iQnc(oet@yet}denS@[@pTeh& mro\tlmg picture
decoding apparafus may-RENCOIRARTAILY 19t 511%‘%?98}983%%9 ’é,bwrlPe@h% Leleyisian,{recpiyen)

ex300. [0228]FIG. 19 illustrates the television (receiver) ex300 that uses the moving picture coding
method and the MOUIG!BHIE 8cSHRPmEBBald8deribsy FPfFoRE & thenBeliAR Nt The
television (receiverdexdhintiudesd adoderexadidhatiabtaingioe 2o proviglesi arultiplexed ata

obtained by uligledpgscio.dala, garq ideg dala. yanah dhmanERIR RX208 of fhe cable ex203,

etc. that receives cast; a modulating and demodulating unit e at demodulates the

received multiplebR BRES OF A6ELI%tES Y E MbsntfIBpEiRedaytd tBhdReppIRl Blitstaed Bhd a
multiplexing and &8cemaultiplexinguit @x3d3shataarimivliplexas dthe srodylatesh mudiplexeskdata into
video data and auglj ltinlex ' data and audio data coded by a. signal processing unit
ex306 into data. %j%%gi@r? gﬁé?#:)%gfdeet%?ei\//%%%l ré&@vgg%e%tﬂ Ei?ﬁ::l)j (ges:daaLéS'sSlg%eaﬁopE%%ge'ssing unit
ex306 including &h d6di8!SRINRIASHELSsiERy -1 5aP. et ek 30aeard awitido RigkHaPrelaestigdnit ex305

which decoge augipdata @t vigao sataqy eededhe ifasratientherotnespestvely@hertalevision
(receiver) 300 functions as the image coding apparatys ar, the image decodi paratus according to
the 5 present in\?er?t?obr? : Eﬁée é’ﬁsé)ﬁ?p ﬁ%ﬁ%éxé ¢ i?lt:ﬁ%d?ﬁ& aas?pg%&]ear g)%%)@gwaﬁfghsﬁr%@i@ées the
decoded audio SRyl cdric B TRy bnftasand Bdcrasa drpliian Mnichalikisagsstinaéeoded video

signal. Furthermerg; the ial@yisiorp(receivenerseq inrdudescaie iptarfase3imit exBa é iRpiNging an
operation input ug{'tcte&?él%hcaééleggi\é%sp%?atuS may be incorporated not in the set top
20  box but in the television {receiver) ex300.
[0228] FIG. 19 illustrates the television (receiver) ex300 that
uses the moving picture coding method and the moving picture
decoding method described in any one of the embodiments. The
television (receiver) ex300 includes: a tuner ex301 that obtains or
25 provides multiplexed data obtained by multiplexing audio data onto
video data, through the antenna ex204 or the cable ex203, etc, that
receives a broadcast; a modulating and demodulating unit ex302
that demodulates the received multiplexed data or modulates data
into multiplexed data to be supplied outside; and a multipiexing and
30 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 signal processing unit ex306 into
data.
[0229] In addition, the television (receiver) ex300 includes: a
35 signal processing unit ex306 including an audio signal processing
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10 input of a user operation. Furthermore, the television (receiver) ex300 includes a control unit ex310
that controls overall each structural element of the television (receiver) ex300, and a power supply
circuit unit ex311 that supplies power to each of the elements. Other than the operation input unit
ex312, the interface unit ex317 15 may include: a bridge ex313 that is connected to an external

device, such as thgireagdgband facardes £x2i@a sletsrikexdddfarenabling attachnaerisefdhe

recording medium %216 slijé:h as an \% ecard' ahdri\gerr e(%(géS t%Fe con ercte(?;.to an %xtlgrngl recording
medium, such asahdrd %I?s ; afd a mda&mh e(;% % t8'he"Connected td a?efgs onk 5 HétWork. Here,
the recording mediareeked cdi de st leally rardrceirebraiatiad Osivpathonsvelatile o rivotatite

semiconductor meanty Alsmeritios Yerage.ifhe, sluekyal iers &?QME%‘@&%Y_@?HB @@%ﬁ&er) ex300
are connected to each other thro@ﬁ hronous bus. 25[0230]First, the ac{pnflguratlon n which the

television (rbeivRtF 6350 BLEBHS L AP A QAP ShRG F5A0 SulBaL HiS,eh e AKEnna ex204
and others and rep@@itices thie deocvdieesdaite wik beddeseribdi. Fighe telenidiondierkiver)rék300, upon

2 user operation 108 el £OrUaek i 20 AR el fio: 30 mulipledng dBg degpiiplexing

unit ex303 demultiplexes the multiplexed data demodulated by the modulatlng and demadulating unit

ex302, under contioF BRIRB Y&t bl BniE &S EPR Iy EEP GXEAh MM ORE SnaRe g Vigith
(receiver) ex300 uthie zxdid Bigmallupf oog ssing pait Ex804ngecodes it d @ uliptexededvetoatata, and

the 35 videpsigna CFQJPC&S%UQ%Ft 5pe0aifienodas the damylinlexed videgisRm- g?@taeik}é%g the

I
decoding method described in any one of the embodiments. The output unit ex309 provides the

decoded video sfgrRaP IndniHRBSSigRal RIS, HEbe&iehP VRS therifist GYBEX30637Bvides the
video signal and ¢heuatdra sigreat) ¢ine: sifridds rely & bie teihzararity Stoeed i) buffetsex’h8eand ex319,

and others so th%‘@{ﬁ Vi@ﬁ%ﬁi?%ﬁ%ﬁ%dﬂé@%%% ks rSBWé’HEﬁ%H&ﬁy&cﬁﬁgr@%é‘ﬁ%h“é’ét.h each

other. Furthermore, lg television (receiver) e ay read multiplexed data not through a broadcast
and others but fr& @i Yeaordig ARKNIAEXD 15 RE ER516XAich 448 IMAGHAREHHKLHXBd bptical
disk, and a13D cafidyNextua eorfipuratiencwivizian Hia satevisiooteraariver) €xB0 sbdes aie audio

signal and a videgsignal,Aic GRS i dala,avisidear v g i dala o Adscarding medium wil

be described. In the television (receiver) ex300, upon a user operation from the remote conttoller

ex220 or the likegthactBngidioighd prRéGEsEmg MRceysDL 80075 sighaPaflthe Fideo

signal processingi ¢ ex33 soges @ Yisleosienal o/atee coatioh Of dde eanthoh it @3 14sing the
coding method described in any one qf the embodiments. . The multiplexi d demultiplexing unit
ex303 muItipIexeassthaek})‘é:%'a‘gégfl {ﬁ%éoaagn%lngﬁg] 2 aeu)éi?'g §igtr(1)a,ear(1: rﬁ?&ﬁg%gsa Oeargcseu%ﬁl%osqgnals

outside. WREn tHeakwRieximteand demaaplkling MmN Kidpriesirevided sigpertthd the
audio signal, thejgignasaman hestemperagly-siored i tevuiiersexariantiexdat ardhedike so that

the signals are reproduc dén syrg:hronlzatl with each oljtgler. ere ttee btéff%rbseZ%eqx%a, ex319,

ex320, and ex32 ﬁ']na)‘;% RiraPad M8Strate ,%r% rIté% one %%P@ré r%asyB shiaredfir the' television

(receiver) ex300{ FertHiganpex afharnabe el incagaffeptbehdhte syseeay oesrfiow HAd
underflow may bg,ayoided between the modulating and demodulating unit ex302 and the multiplexing

and c!emuggexirﬂﬁ &3);9 it ex303, other tFan the illustrated cas?s. [02 %&urtf’bermorﬁ, the television
(receiver) 00 lude a'sfreicturil’Elen8 'f%PF@&bq\ﬂng Bn VDBt B att%lgydf)%—he ora
camera other thairekeistut@aBélententddes multiplexed data obtained from outside
through the antenna ex204 and others and reproduces the decoded
data will be described. In the television {receiver) ex300, upon a
user operation from a remote controller ex220 and others, the
30 multiplexing and demultiplexing unit ex303 demultiplexes the
multiplexed data demodulated by the modulating and demodulating
unit ex302, under control of the control unit ex310 including a CPU.
Furthermore, in the television (receiver) ex300, the audio signai
processing unit ex304 decodes the demultiplexed audio data, and the

35 video signal processing unit ex305 decodes the demultiplexed video
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obtaining audio and video data from a broadcast or a recording 35 medium, and may code the
obtained data. Although the television - 56 - (receiver) ex300 can code, multiplex, and provide outside
data in the above description, it may be capable of only receiving, decoding, and providing outside
data but not the coding, multiplexing, and providing outside data. 5 [0232]Furthermore, when the

reader and recorgge £x218irepaser welesamdtintexadhdata &armipean mreseydiag enegiugaecone of the
television (recelvgggé%or% grrxlgst.hef%%%%;i r?é]% ﬁfucgirtd%g( 8 may, éiggo e%orcr1n %ggiéagrz\/%gplexed

data, and the television (recelver) ex

readér and recorderex

10decoding or csdfiieg [GZBBsche eignable UEsE! 20 pisisaatbecdystrubthenctizm dnftpmiationt
reproducing and ggcaidingdiNit €x408@ wheshdatanisirsad aﬁévﬂtﬁ%ﬁd‘@'ijmpﬂr@s@@ﬁ% '
e

information repr

oS AT ANAGRIBY (6 B N e T er T

ex403, ex40

cUpta Head bndt

The
15
irradiates

a laser spot in a tecovdirepsiidagesof trieas dbedingnaksciunm ex@iddihae i iansypticeadodiskataonrite

information, and gletacks; igflecirstlight fremetha dre R BG SYERCE S

read the information.The 20modulation recordig‘l% unit ex402 electricall

included in the opfie AEAt BLEBT PRtmMAERH

OHENA L R ISEEhRRD S5 hEEs/AUE 4T

FRFPEAING AR UM-EX215 to

drives a semiconductor laser

The

reproducing and temicgiudatingouniteek 408 xahi Plifies] aerepitdduetioh sigral rolatairestichgtielectritally
detecting theyreflgpigddioRifiomihg receidingisifacgext, a configuration in which the

15

20

25

30

35

television (receiver) ex300 codes an audio signal and a video signal,
and transmits the data outside or writes the data on a recording
medium will be described. In the television (receiver) ex300, upon
a user operation from the remote controller ex220 or the like, the
audio signal processing unit ex304 codes an audio signal, and the
video signal processing unit ex305 codes a video signai, under
control of the control unit ex310 using the coding method described
in any one of the embodiments. The multiplexing and
demulitiplexing unit ex303 multiplexes the coded video signal and
audio signal, and provides the resulting signals outside. When the
multiplexing and demultiplexing unit ex303 multiplexes the video
signal and the audio signal, the signals may be temporarily stored in
the buffers ex320 and ex321 or the like so that the signals are
reproduced in synchronization with each other. Here, the buffers
ex318, ex319, ex320, and ex321 may be plural as illustrated, or at
least one buffer may be shared in the television (receiver) ex300.
Furthermore, data may be stored in a buffer so that the system
overflow and underflow may be avoided hetween the modulating and
demodulating unit ex302 and the multiplexing and demultiplexing
unit ex303, other than the illustrated cases.

[0231] Furthermore, the television (receiver) ex300 may
include a structural element for receiving an AV input from a
microphone or a camera other than the structural element for
obtaining audio and video data from a broadcast or a recording
medium, and may code the obtained data. Although the television
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25 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 holds the information to be recorded on the
recording medium ex215 and the 30 information reproduced from the recording medium ex215. The

disk motor ex40y F@E?éﬂﬁetxl“beéﬁ%(ﬂif&n”&%‘éﬁéUh%?cléi-e&b%?@f‘&&@[&@b%gi@é"@@t@ﬂﬁ/@ﬁéhe optical
head ex401 to a ede%eéimine_d 'nformﬁtion trgck whil conFoIIi&? the rotation drive 0f the disk motor
{ t

Vhé TRSEIREPBE The STt B CIRTRA Al 3B RSP CRF0IS R H9nE Hlormation

ex405 so as to foigR
reproducing and peoatiding- STtsimit eta00. Tha rexelindaad weitimg provessad esimbe perfbrmed by
the system contrgl uRit-gx404 i@ V@sious information stored in the buffer ex404 and generating and
adding new inforEtnation as necessary, and b%f the modulation ret:éyrding unit ex402, the 5 reproduction

demodulating unt @63, and the SESEe8RGol WRIEBx406 theFEE5r PASH FEHrBEliRe ifthiftion
through the opticet hdad exd0iewhmie hgmeapbkata fnearcoordinated coadimeg. Miee systeomeontrol unit

ex407 includes, fgr exampley & [IFIPRIGEI9" e 0B EXAHY IBFLFRERRING-RY CALSINGA:GopULer to

execute a program 10 for read and write. [0234]Although the optical head ex401 irradiates a laser spot
in the descriptionTiEMha§ PefimHigh Whsh) FedBUMHE6XRY ndaffielPRght iR 3E3HE SANs a
schematic diagrafmeafethes récaxding mredithelfeexiziSahdt it toe dptiead 2k Oyt seeottding surface
of the recorging @89%@(8;5@9}1@ grooves are spirally formed, and an information track ex230
records, in advance, address information indicating an absolute position on the disk according to

change in the shaBé ¥ lhe guiddSgovesamhel addikEs idfbritiafsreirRIudestoBGHIERNAticH Yor
determining positiofis-of aeicordiagraldoksrex23idthat ardia ginihiorgrgordling datal Repsodiming the

nformation rack gxGARA0A fFafing, My SRR lpImalon an aeparivR gL ssorde Rl

reproduces data can lead to determination of the positions of the recor
recording 25 medilfh SESiRBIIES 8L B dHARS aFedExras ehpmfidischitmierentf drea ex232,

and an outgrscircererenes 40aa exads  Theddra seeDEding Ares 8% 2P G-areare@ fernisedn, recording

the user data. The inner ci % rence ex %th quter circumference area ex234 that are
inside and outsigghoef ﬁ]etijge%gw %?e%ﬁﬂnfga}gggéggg ) 55&8& ﬁ%Fyigrg_{o?ngp)rg}dz?i% agé%g_ﬁgept for
recording the usetfd4fE TRE AifHMBatiOR feprodEiAd and Fdcdrding UPRUOBI réhisls difd WHes coded

audio, coded vidggrdataatiomulintexed cata eifainedingmuitilexingthe cndrd qudigandsfideo data,

from and on the data recording area ex233 of th ording 35 ium.ex215. [0236]Althpugh an
optical disk havir?gﬁ § Ia@eeﬁ?gﬁgl?asrg%ﬂang )é%égisgaegé% é?i%?%ean;gx%ma% Bthe dﬂgsggription, the
optical disk48 notiffiteld trsuchc and Rihy b Sx4pHcal eiskinaling b wadtiagerseoodive@id capable

of being recordeq@zp PatHBEr in the optical head ex401, and modulates the laser
light according to recorded data. The reproducing and
demodulating unit ex403 amplifies a reproduction signal obtained by
electricaily detecting the reflected light from the recording surface

25 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 holds the
information to be recorded on the recording medium ex215 and the

30 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 of the disk
motor ex405 so as to follow the laser spot. The system control unit

35 ex407 controls overall the information reproducing and recording
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5 than the surface. Furthermore, the optical disk may have a structure for multidimensional recording
and reproduction, such as recording of information using light of colors with different wavelengths in
the same portion of the optical disk and recording information having different layers from various
angles. 10[0237]Furthermore, in the digital broadcasting system ex200, a car ex210 having an

antenna ex205 cap fieesivedlatarfiemdbeibwadensling satplitr £x202 and ptheks:raReheaprduce

video on a display, device such as a car navigatian system ex211 set in the car ex210, Here, the car
navigation systearghgxﬂi%renngycgg rgang%'r%%%%Blogufg' Vﬂé&%'géﬁgq’e@@é}\ﬁﬁarﬁ%t’mtfﬁdition to
the configurationtiiféerateeiih(E G 263. Thersamb nigtriafor thédiompmewexit oy thetimobile phone

ex114, and the "H%d@gé’)ﬂﬁ'Ga%%lA WVStE‘?ﬂt@S W%H@EHF‘OﬁhOF@cEXQﬂr?gth@FrHﬁe%mﬁ}@PVmpiCthe
coding method and thef‘mov,in chture choding 20. method descrfife%g aréy one of the embodiments.
o NI Rfnonsd P

The mobile phonE"&PEA I RR AHBRINE X 38h f3ttHds i Sivid FaRlo4RAVes
through the baseestéfidn Bxdi0ca catneraduric k366 wapable ofaapturihgearingrend stilk mhages;

and a display unit ex35% s4eh ag wifiauid rrystabeisniay fax disrlaving e datagm aush agdecoded

video captured by the camera unit ex365 or received by the antenna ex350. The mobile phone ex114

further includes: 2MERTHEAY Ut IMRIGHHG & sl pETalon B RRYS62aM KGR Gt Unit ex357

such as a speakermforeougputed pudics seaireg iy dapusti 0gibex35G stieh tas axenderop bgne tprimput of
audio; a mgryory30 Wwytex3g7fefstoring 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 B3&e8rding médihA4AL: His@PIHa! iR B3 SBHIP MRl akhe istREI§ARTit ex367.
35[0239]Next, arirexaeple afrépstruciutenod the enbbile phigne d &9sitexklb wdiinze wieseribed with
reference to FIG¢24B.|| f'itE? mobile phone ex114, a main control unit ex360 designed to control
overall each unit of the main body including the display unit ex358 as well as the operation key unit

ex366 is connecteédRatually, vialE 5&YMeF SHOEIRE €4570! 3505 B SHPN ERcIEGHIBX361, an
operation in@ut cerzallunit ex362 ; avideaisighal iptace g bivit @X30%i Agasnera datestaca ainit

363, a liquid | di ' lafi lati it ex352,
liplexing and QU U XA A 1o 2L A 5B e St urt

ex364, and the MBS AR XSG LK RLOM ST EHl-dRd RBY B p st iasy id{PRERON by a

user's operation, e ewes sipalysgravit pokiexseb auprliessthe cespactiye sriteawil pewes from a
battery pack so aﬁ,]to activ t% the 15.86” egkrlone ex114 ;,%24élélgrthe mot%icl)? rI'Q‘h%ne ex1114d égg audio
4

signal processingS AR ex3 Egn\ﬁetft's aaa%esﬁgnaﬁé Collected B)S/ the aUdIS |Enopnutmc
20

information for determining positions of recording blocks ex231 that
are a unit for recording data. Reproducing the information track
ex230 and reading the address information in an apparatus that
records and reproduces data can lead to determination of the
positions of the recording blocks. Furthermore, the recording
25 medium ex215 includes a data recording area ex233, an inner
circumference area ex232, and an outer circumference area ex234.
The data recording area ex233 is an area for use in recording the user
data. The inner circumference area ex232 and the outer
circumference area ex234 that are inside and outside of the data
30 recording area ex233, respectively are for specific use except for
recording the user data. The information reproducing and recording
unit 400 reads and writes 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

35 medium ex215,
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unit ex356 in voice conversation mode into digital audio signals under the control of the main control
unit ex360 including a CPU, 20 ROM, RAM, or the like. Then, the modulating and demodulating unit
ex352 performs spread spectrum processing on the digital audio signals, and the transmitting and
receiving unit ex351 performs digital-to-analog conversion and frequency conversion on the data, and

transmit the resuftingrdata via therartepRa-ex32Rida addilonagmihe mokile rhere£xEldamplifies the
data received via th anEeC%na ?350 bltf’r: vpice conversati[%n mo%ﬁ, and performs frﬁ_lq%Jen cccnversion
and the analog-t(‘}‘-’aggi?al nvePSish" €9t ?ﬁgm & Modifa %ﬂatd%%o u aﬁ‘ﬁ%\{ﬁﬁ t ex352
performs inversedipkead spectiumiteddassingion treddata ytheeudio sigined pidiséssiay BQ uait ex354
converts the datanf@AA9RHGIS $i8NaISa Ahile BUSHORY IR RXS3 ToPUtP\E the Avsdio data.

[0242]Furthermore, when an e-mail in data communication mode is tgﬁmsmitted, text data of the e-mail

inputted by ober&ti)'the EpetdiiiFReys E¥56BHTIUherd BF tRPHEH bBRKisB&Y: dUP¥S 38 the main
control unit ex366tviadhe epenation linguneostrohahit e 68 d iexB362.dT hepmai ctintnel sunithes360 causes

the modulating apddsmodylagina g, X3 RELAN SRIPRY sPectbimoragpssing e data, and

the transmitting and receiving unit ex351 performs thé digital-to-analog conversion and the frequency
conversion on th&'&’ Pé%ﬂﬁgsdéﬁ‘a% TRRSTRETHE Uk H’ﬁ]@ﬁ&@itﬁ’tﬁ% aR¢1 6569 ®@ antenna
ex350. When aniedfoaihistiecelved,y aiésstrg thatyisapproxinvaielyusvenggde.the processing for
transmitting an ermaik is, perfor recej ' IS oV o the
display uni%eax?,SE??gﬁMs Wrrl"-:}e%r1(1j\t/(t!)5(iléeﬁct)q,J€ s Tr%}ézggsg,aéqrgv%éjoﬂ;%é%aﬁljgdglg gihn&da g%%r%ﬁ%ﬁ%tion mode
is or are transmitted 3he™iddd SHHENGrtR RN IRiE eX%55 eoRfstesRe’ 4RddAdR o sRMald Supplied
from the camera birited36T ingj ngptte | e v ptaredcedingrajethatl shovadincanyidee ajrthe
embodiments (that s, the vi sign o |ng unit. QN the,i ing
apparatus accorcﬁL4 tEé Yhélég/ri%eer%l iﬁi‘/é%t%ﬂ{%fﬂﬂ%%éﬁéﬁﬁltst %éc‘:lélc%(% 6%%?’) gg‘%ﬁ%ﬁe& %%uﬁiplexing
and demultiplexifd A ex3b3 qn rhFash WHTS TR TCaNE RIS &t36% BY RABERRG SES Wil images,

and others ithe atigiehsignakpigecssBpsing @XIbACdas avdia sigoalsdtrellestetiguyrtrepaudio input
unit ex356, and oty dhs eqded audio data g ine mylliplexing. and demyiplexing yni X353,
ultip t Jded a

[0244] The multiplexingan dem exing unit ex353 multiplexes the o video data’supplied from
the video signal préddseing ank exsstarmnthdtedétcaudio data supplied from the 25 audio signal

processing unit ex$248ysing a prefleterminresmatedtidandbgdnoeyiatingand demmedidating unit
ex352 performs ipqread spectrum rocessén on tgﬁ{ﬁ?‘gﬁ%ﬂ trrrﬁlultziﬁlexed datat. Ngxé, the transmitting

and receiving uni X f\ﬂenﬁoPrincs lﬂigeit%?- (’)-69157?09 cBhversion an ﬂ‘\éIC]nLﬁEIEI)CI:)(} éjgnve%clgr(lj Oifthe data,

and transmi@ theTBet el itihesdaitaada iheaditemeegdsthe embodiments.  The mobile
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 as a liquid crystal display for displaying the data

25 such as decoded video captured by the camera unit ex365 or received
by the antenna ex350. The mobile phone ex114 further includes: a
main body unit including a set of coperation keys ex366; an audio
output unit ex357 such as a speaker for output of audio; an audio
input unit ex356 such as a microphone for input of audio; a memory

30 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 [0239] Next, an example of a structure of the mobile phone
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[0245]When receiving data of a video file which is linked to a Web page and others in data
communication mode or when receiving an e-mail with video and/or audio attached, in order to decode
the multiplexed data received via the antenna ex350, the multiplexing 35 and demultiplexing unit
ex353 demultiplexes the multiplexed data - 61 - into a video data bit stream and an audio data bit

s_trearln, and qu@&@?_:ﬂhe\/gvé%eﬁéri]lél%@l: Hrﬁé@%wr%a ugkt@»@h&%v@ﬁﬁtﬁe .Ctz@?@. Vi‘i’ﬁotgét%%y gg@eT ﬁudio
signa processm% nit ex with the coded audio data, t é%;{? esli/%l& ronous L1S eXx | e

video signal 5 pr %@%&ﬁhﬁ%ﬁ(%?ﬁé’&&?&tmé RS ﬁiﬁﬁbg og?nfj(fﬁ@ﬁ?re%%r ng
method correspogdiny o ihe fcduing: aiethod ghown diremyone isite emBoeliriStts gtvat lisa the video

signal processingait g5 fletians,as e Imascrodiag apatalis accardingIn e piesgnt

invention), and then the display unit ex358 displays, for 10 instance, the video and still images
included in tHe viteBMEIAREG tBYRe8X20 Bad® NaRREEES LBRI6IURF Lk L  FEHARIMAE, the
audio signal procegsiag iomt X354 decodds uhétaadidtsignal vadd dhei andio putpet simtexd88%7 provides

ihe audio. (024GIEygBempte, AP R OB gSEaive I e adRmII suap s the

mobile phone ex114 probably have three types of implementations including not on a transmitting
and receiving terPfiRAI ckiiih ¢ B6tha G dIHFAPBERRE BHd AEMRREHIRG AFp At bR AIsB (i) a
transmitting terminall iheledingjordyrd cadingidippbeatag and(it) &xecedving terraina@lanchugding only 20 a
decoding a araB;§;d%|§}g h the digi Jgrq_qﬂ_;: ing te 00 r[%e% ﬂﬂg fr i $ the
muItipIexedE (?ata obtaine b% murtﬁ;)j%g(%g audio ?ii%g otrﬁi((i)% vgegédaa'taain the %Zscrlpti@r[ﬁﬁg t
multiplexed data%’f%ﬁlge data obtained by multiplexing not only audio data but also character data
related to video dt24ddeo datan2feand ol bedeienudtiptexarhdata byt Mdeo slata dselhR247]1As
such, each of th ye | appar a ems is. le rfQrming a cqrresponding
one of the movirﬁdgpelgtareg %gggr%% ?‘n’eﬁﬁ%? gﬁ\? trhg %@\(/i ggg)?g%rgea@d@@og%%%%e%ﬁga S S%sﬁﬁed in the

embodiments, af& HREEBY DINiERRR BOWETLREHed (s EFRIMPESICHB P iR B nts.
15 cell phone ex114.

[0241] In the mobile phone ex114, the audio signal processing
unit ex354 converts the audio signals collected by the audio input
unit ex356 in voice conversation mode into digital audio signals
under the control of the main control unit ex360 including a CPU,
20 ROM, RAM, or the like. Then, the modulating and demodulating
unit ex352 performs spread spectrum processing on the digital audio
signals, and the transmitting and receiving unit ex351 performs
digital-to-analog conversion and frequency conversion on the data,
and transmit the resulting data via the antenna ex350. In addition,
25 the mobile phone ex114 amplifies the data received via the antenna
ex350 in voice conversation mode, and performs frequency
conversion and the analog-to-digital conversion on the data. Then,
the modulating and demodulating unit ex352 performs inverse
spread spectrum processing on the data, the audio signal processing
30 unit ex354 converts the data into analog audio signals, and the audio
output unit ex357 outputs the audio data.
[0242] Furthermore, when an e-mail in data communication
mode is transmitted, text data of the e-mail inputted by operating
the operation keys ex366 and others of the main body is sent out to

35 the main contro! unit ex360 via the operation input control unit
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[0248]Furthermore, the present invention is not limited to the embodiments, and various modifications
and revisions are possible without departing from the scope of the present invention. 35 [Embodiment
4] [0249]Video data can be generated by switching, as necessary, between (i) the moving picture

coding method and/or the moving picture coding apparatus shown in any one of the embodiments and

(i) a moving pictéseseadingrethad ianden & anoyng RistEe cedings apRaraiug inAenkpraNty with a
different standard, such aF %PEG-Z MPEG- AVCrlfand VC-1%%250 nge when a Iuralit% of video
data that conforn%!s?PS?Hé’(ﬂ &%n"f%&%ﬁé rasi Og%%er%':[g}dsa%ﬁei e E%@earﬂ?ee Sl rémethods

need to be select&dtodednforam t the differemiliongaaridrde chivweyenndines 3¢ Whietfetamdard each

of the plurality ofiifie ¥ideaHaiR khReLESHRE RIPFPHA £aRROEBE dBiRGRS here s Rduaiem that an
appropriate ecodl%%method cannot be SeleCtedégler%tm ord%r to solve this. groblem, multiplexed
0

data obtained by mtMpRRitP GRS dtz? SREEth ideo a5 LASE PR Ring
identification infotheatiort émdicating Sdwhidthstardat the Vide o dlativeghformsdderemdhet, &

description is givgp gfdhespesiis sUurureofiBe mLiRE RS data inglrling theavideq daip generated

in the moving picture coding method and by the movmgfflcture coding apparaius shown in any one of
the 20 embodim&tE OFFRGH A ERGAIY 7 £ 8idaP B A PRI NIEER 2 ¥ PP &rE_m format.
the display unit ex358.

10 {0243] When video, still images, or video and audio in data
communication mode is or are transmitted, the video signal
processing unit ex355 compresses and video signals supplied from
the camera unit ex365 using the moving picture coding method
shown in any one of the embodiments (that is, the video signal

15 processing unit ex355 functions as the image coding apparatus
according to the present invention), and transmits the coded video
data to the multiplexing and demultiplexing unit ex353. In contrast,
while the camera unit ex365 is capturing video, still images, and
others, the audio signal processing unit ex354 codes audio signals

20 collected by the audio input unit ex356, and transmits the coded
audio data to the multiplexing and demultiplexing unit ex353.
[0244] The multiplexing and demultiplexing unit ex353
multiplexes the coded video data supplied from the video signal
processing unit ex355 and the coded audio data supplied from the

25 audio signal processing unit ex354, using a predetermined method.
Then, the modulating and demodulating unit ex352 performs spread
spectrum processing on the resuiting multiplexed data. Next, the
transmitting and receiving unit ex351 performs digital-to-analog
conversion and frequency conversion on the data, and transmits the

30 resulting data via the antenna ex350.

[0245] When receiving data of a video file which is linked to a
Web page and others in data communication mode or when receiving
an e-mail with video and/or audio attached, in order to decode the
multiplexed data received via the antenna ex350, the multiplexing

35  and demultiplexing unit ex353 demultiplexes the multiplexed data
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[0252]FIG. 23 illustrates a structure of the multiplexed data. As illustrated in FIG. 23, the multiplexed
data can be obtained by multiplexing at least one of a video stream, an audio stream, a 25
presentation graphics stream (PG), and an interactive graphics stream. The video stream represents
primary video and secondary video of a movie, the audio stream (IG) represents a primary audio part

and a secondary jaygicaParkitache grxed with tag rimary audigRas Oélét%‘qy!? anddhe Peprentation
graphics stream re re en? 30 s btitles of?/ihe movie, Here, the p é!}é eo is normal video to be
SR168 Lt SILans,

displayed on a scieBR!&fid e 'd @cﬂwakﬁi} e DERIMSANILEEN in the
main video. Furtmmowdﬁémwémnﬂeggrabhmsﬁem represa®Sawintethetive dederudimbe

generated by arrgRging e GIYHPOMRONSMS ARGR SELER, Ehe ¥igleg 35 stigam, iz cgdeddn he moving
picture coding method or %he 63 - mavin % Ecture coding apparatus shown in any one of the

embodiments, orRh% FrSViFy MBibrEEdding B¢ 2 g OBk C89 g IPAMRS in
conformity Wlth apiconmeead ¢ve dony entdhabstamdasgs sdéh @ MPEGE] MB BEGhAY GhanchVC-1. 5

The audio streams I c I Plus,
MLP, DTS, DTS- dDﬁgﬁgﬁrﬂgg%%%sw¥%§§é§sm% ?#clgdl?gdﬁ%g%% %n%‘%plex é%ta ?sj identified

by PID. For exarfld 8% 92 1 #0&fiascSt6hd RS SPEARSIE BRAISEY S0 $5Q66 1Bt MBNR, Ox1100
to Ox111F are 1@ ediseatedrtoche anlljostrtarnen0xh20d |W2LEare>dB8atﬁéﬂmm pr@sentation

graphics stipgms,BANR IR AR AURRAIRLIDISRISERSIYR Bhanbigs SERRR R0 O

Ox1B1F are allocated to the video streams to be use for secon e movie, and Ox1A00

to OX1ALF are afifatd§ o BRISUNIG sthearhS B BERISEY f‘éP%Qﬁéé@conﬁﬁFWﬁﬂﬁlf’f@bé%xed with
the primary audia jd254) &+4G! a#mmglmaﬂy dustater:howalath és aoudiplesech | Fusid atvideo

stream ex235 coglpgﬁ)eg &{O?v%qu f(@ ets / 3%%%@&% Stream Cﬁ(y?238 composed of audio frames are

transformed into a stream nd a'stream of PES 20 packets ex239, and further
into TS packets é£25%6dnd TS 5&6&@%” EXQR), réspelanly. tSimifdly, t@é@é(@ﬁ‘é"pr&éﬁﬁiﬂ@ﬁ)graphlcs

stream ex24% angdxix0@ plandniaraative Graficsrireaobex24h arretransioined e iy sieae of PES
packets ex242 a of PE cket respectivel ndf rther info TS pa. kets ex243
AR s e L R AR o

and 25 TS packe respectlv ﬁes sar 0 & sPrea J'8otain
multiplexed data %&QMGR?ZSB]EIGEQWIH@UEE@%% Drfdd @tré&ﬁ”@%t@m@ﬂfﬁé@rm o4 PES

packets in more del@ildHie ﬁﬁ;&@mﬂnfleu%wvvﬁﬁ yideg{emetsigararim %aidﬁ%ﬁ&r@i%@ The
second bar shows the 30 s gam of PESt§ ckegs m indicated bﬁ/ érows ﬁFOteg@j"@/ ﬁ}’ , yy3, and
yy4 in FIG. 25, the Vid&o"& str Sth P ERided i p| tired ag?%% @ eé”b'e &4e p‘? res each
of which is alided preceitaton PR akidthe biéhﬂég fréhstordig ited apladdasftiaghsofstiesPES
packets. Each ofdhe dt-S@askeis Nasd PeRdtpaderirad@tiplexed data obtained by

multiplexing audio data onto video data in the description, the
multiplexed data may be data obtained by multiplexing not only
audio data but also character data related to video onto video data,
25 and may be not multiplexed data but video data itself.
[0247] As such, each of the above described apparatuses and
systems is capable of performing a corresponding one of the moving
picture coding methods and the moving picture decoding methods
described in the embodiments, and thereby provides the
30 advantageous effects described in the embodiments.
[0248] Furthermore, the present invention is not limited to the
embodiments, and various modifications and revisions are possible
without departing from the scope of the present invention.

35 [Embodiment 4]
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35 PES header stores a Presentation Time-Stamp (PTS) indicating a - 64 - display time of the picture,
and a Decoding Time-Stamp (DTS) indicating a decoding time of the picture. [0256]FIG. 26 illustrates
a format of TS packets to be finally written on the multiplexed data. Each of the TS packets is a 5
188-byte fixed length packet including a 4-byte TS header having information, such as a PID for

identifying a strequparyi a 184-byed S sayload fu stoing dates ThaRES ﬁgcls%t%él&%gé\éﬁl@d and
stored in the TS payloads, r, Iqejp[%ctlvelgv\i%hen a BD ROM. is used, each of Lﬁ}packets, IS given a

4-byte TP_Extra " ea&er thus resulting In 90 f&,g"ﬁﬁg&gﬂ%g&@ e ;5%](8?@ are
written on the muiptexedcdalian.dTae TR 2N e & Heeaten siﬁmym&)nﬁéhen@nmamnts and

Arrival_Time_Stamp &vhakih r Hﬂc'r@ kets is to
be transferre toagPlD fllterI Pi?ggﬁm@;%o%%&é %25%?%%} ﬁi@vﬁhvﬁlh in th %ﬁggtﬁr in 15

FIG. 26.The umBbRPE S MENRG PSR the WE IoRERE 5t &M ﬁ’édpggﬁ%ezpacket
numbers (SPNs)MBESAE XM of aimel T8 packets included in the multiplexed data includes not only

streams of audiog ylsgy subitigsezad Qiers. Sl 90 &, PHIRALASSALAUMT WRARAT) @ Program
Map Table (PMTé 20 and a Program Clock Reference (PCR). T T shows what a PID in a PMT

sedt 1 the muli RSl HREER B IBUCATES F1D O TSRS @B .ﬁegg?é}e&%go?e@e THeEPMT
stores PIDs of thd stedimg of giden] awuthe dstbtites said dtersanctudied i tte theltipiéfeed data, and

attribute infpgmatiqn of ihe streas, couesneRding toihe, RIS #a-dhe B dralse Eﬂ?rkéﬁ‘c'%?

descriptors relatlnﬁ to the multiplexed data. The descriptors have information such as copy control

information showiR§ WHERe? %’Eﬁ)ffﬁ@’%f%é%@ﬁﬁ@%ﬁ@&&%‘ BRFARAFSRARITRBPERE fores STC
time information potrespondirg tonaa oS sHawindarbemtheRERarhcketris trorsiiect éaia decoder,

e an SR e e L A T R U e
illustrates the daRPSiieasuf rt‘ﬁé‘%’ﬁi?*h%l%fﬂd’o RAENF THE RABETS POsEtSOHSR idp Bithe PMT.
The PMT hebdera35dasctibes thelletigty etts ofitlatetioaluded imtediMih.dicpltirality ofwigon
standard the video data conforms. Hereinafter, a description is
given of the specific structure of the multiplexed data including the
video data generated in the moving picture coding method and by the
moving picture coding apparatus shown in any one of the
20 embodiments. The multiplexed data is a digital stream in the
MPEG-2 Transport Stream format.
[0252] FIG. 23 illustrates a structure of the multiplexed data.
As illustrated in FIG. 23, the multiplexed data can be obtained by
multiplexing at least one of a video stream, an audio stream, a
25 presentation graphics stream (PG), and an interactive graphics
stream. The video stream represents primary video and secondary
video of a movie, the audio stream (IG) represents a primary audio
part and a secondary audio part to be mixed with the primary audio
part of a movie, and the presentation graphics stream represents
30 subtitles of the movie. Here, the primary video is normal video to be
displayed on a screen, and the secondary video is video to be
displayed on a smaller window in the main video. Furthermore, the
interactive graphics stream represents an interactive screen to be
generated by arranging the GUI components on a screen. The video

35 stream is coded in the moving picture coding method or by the
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descriptors relating to the multiplexed data is disposed after the PMT header. Information such as the
copy control information is described in the descriptors. After the descriptors, a plurality of pieces of

stream information relating to the streams included in the 5 multiplexed data is disposed. Each piece
of stream information includes stream descriptors each describing information, such as a stream type

for identifying a cerppragsian eadec aledphg stzﬁmrmyeamm an srepam geiblge infpsmation
(such as a frame rat% o asR%ct ratlo or the like). streamdgr(]ascn ch{s gre egual in.10.number to
the number of streams m%e multlplexed deﬁarﬁ Z%ﬁ hen-fie n?ufp exe Jaa s recorde&onto a
recording mediurRi6tll ¢t i PO e ROGEEa+Swith mgﬁnﬁ@mﬁfdata\ﬁﬁf@rrﬁaﬁonqﬂms. [26d]Each of the

multiplexed data igfeuaation flests ddamanagementinigrmation of thesmlinjexed glata/as shown in
FIG. 28. Thegn L}Jﬁ]exed ata mformatlon files,are in one#?aone cQ i‘esf,ﬁondence with t Etmultlplexed
data, and eath o e fifg %Cﬁ aeeasn?nu‘cftlﬁpe %8 4B3t8 HHSRHENOR \gf mfﬁﬁ?‘é%f&#ﬁ% i6R, and an

entry map. 20[02B DAy ilistiatdioil B8 tHY wsulfipléxédidatPShities arsystieraarated .

reproduction starfdigies pnd a regragluciienAad Ymeulie systern@teindicaies e ra%%gnqen transfer
rate at which a S)@tem arget decoder to be described Iﬁter transfers ‘re multjplexed data to a PID

filter. The interval§ ©f tHES T ¥ iheRded Y tEPE AR datl AR RNEPhINIFer ST a system
rate. The reprodisdtien statbtitme indivdtdera PT® i afvideoraige dhthé DBatocofihé hiditiplexed data.

An interval pj one ffaeg 43 adfieddoaR FibSdf-8aideo famamat ﬁae@ﬁﬁﬁﬁhsr@%ﬁ'%é%gade&a and the

PTS is set to the reproduction end time. 30[0262] As shown in a piece of attribute information

is registered in tH& SuRERSHANRE iAFGPRGS e o R Bfﬁépgaﬁ)] Ql’féélrﬁ Fnehfuad s ated
multiplexed datat&dble piewsaf @ita iy tephiosretiea mas dikfe 00 indotxasdrtdepeadiogedadvhether

the corresponding,S{reaf; 43 8 é’&?’SQrﬁféec%”Pyea{}sae%ﬂf% PUEREh ERoRIRREDHONIFARDIES SHgam, or an

interactive graphics stream. - 66 - Each piece of video stream attribute information carries information
including what kiflef %Q&ﬁﬁr%&ﬁo@& AIesats8 MR RLHG B GRIBS SechrmuaRd i
resolution, ASpediirateand frameviaiecof sthe pisdes dfwithu e daiai melogdeclid the video stream. Each

piece of 5 audio %rf@m attrlbup%@forrggtlons gﬁgﬁ%{nggwathnugg‘_%@ WH%%lndd%fﬁgon]gressmn

codec is used for compfessing the audio stream, how many channels are included in the audio stream,
which language ﬂﬁé‘&%i@’%@f@anﬂrﬁp&t‘é'd&?@ %ﬂ%ﬁ%%ﬁ%ﬂﬁ@?%lﬁh‘b@@ TR Video stream
attribute informatigrdansithesaddio € sireameairiBiteciniopoatian ae useditor friializatianof a

decoder before the. lays plays hack tedaiaapKes [9R5 LisSRediner s mytilexed data

to be used
20  packets ex239, and further into TS packets ex237 and TS packets

ex240, respectively. Similarly, data of a presentation graphics
stream ex241 and data of an interactive graphics stream ex244 are
transformed into a stream of PES packets ex242 and a stream of PES
packets ex245, respectively, and further into TS packets ex243 and
25 TS packets ex246, respectively, These TS packets are multiplexed
into a stream to obtain multiplexed data ex247.
[0255] FIG. 25 illustrates how a video stream is stored in a
stream of PES packets in more detail. The first bar in FIG. 25 shows
a video frame stream in a video stream. The second bar shows the
30 stream of PES packets. As indicated by arrows denoted as yy1, yy2,
yy3, and yy4 in FIG. 25, 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 a payload of each of
the PES packets. Each of the PES packets has a PES header, and the

35 PES header stores a Presentation Time-Stamp (PTS) indicating a
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among the multiplexed data is of a stream type included in the PMT. Furthermore, when the
multiplexed data is recorded on a recording 15 medium, the video stream attribute information
included in the multiplexed data information is used. More specifically, the moving picture coding
method or the moving picture coding apparatus described in any one of the embodiments includes a
step or a unit for @ligaaiingyniausrinfRemalion.irdicatieg ¥idee daéageneryeddiy g 20omgying

picture coding method qr the moving, pictyre coding apparatus in any one of the embodiments, to the
stream type incldaéjdqﬁ?fﬁeq Fﬂ\#SP%%%i%I’éB%t?ggWa%% ESnformation. With this structure, the

video data generb@etbby the mdvifsg gictillesodiresnsefliod@ttiod movirag bestereocbditnappyaratus
described in any gpg:5,0tthe Brabadimensean ke istinguishedfomyides dataitheat cnfgrms to
another standard, %gﬁFurrﬁhe%E re, FI)? 30 illustrates steps of tthe moving picture decoding method
according tothis Bt gf%'ﬁmgé Sﬁéﬁkﬁife’é‘t?@é N9nd ificRiE Trﬁtﬁielgﬁﬁ*o'?‘—i’ﬁér\ﬂdeo
stream 30 attributd dmforrhiationsis dbtaire8ftoho thd endilfipioxed glatae Mext,drat8@ exBE0LS it is
determined whelpey AEARk 1S BH Y Bk O ikeviIos sieraaliuR tfornatiydnsiealss hat the

multiplexed data is generated by the moviréghellcture coding method or the moving picture coding

apparatus in any'65e ot R RHGHImRTRE WKElY it id3BS bR AR Mdf tHeedre 8RR3¢ Bihe video

stream attri_bute T&/ péniomhsaﬁisrygjhcﬁc_cat&s&thayﬂee m_l_t&'pwmgmmm ézr,gehelsatedslnymm@ mnvir_lg
picture coding mgihodrhe.BIeag plekCeLodRE RFELISIRRONEA! geaIPagmas, in Step

exS102, the stream tgpe or the video stream attribute information is decoded by 5 the moving picture
decoding method™i &R 88 bR embBGimBafsx HariteAHFE, SHREFStHR S Y/ é WS video
stream attribute igfornaticr_iMdrnateSteonfoAdasce toTéry ANE ofthe canventideal standards such as

MPEG 2, MPE St Al Aatf dr £h8'9R ARd0ekE BRI oL IPedloq PR3 REfibute

information is decode by a moving pictu ing me ' ormity with any one of the
conventional starld¥ds0 {ISE5PRS KBE HfoB4fiR g SefeSubitRE Vdid 6 tHuserearplyBa ofthe video
stream attripsite infgmagion enables deterprination svbaikernigotrtbenmeniang pissure deceding method

am atrii inf . vaeieraig g pisare e
pertorm 32'235@9@2%‘?% e e R WM SRR an approprite

decoding metho Q?éﬁﬁaratus Eanbeskiected. PRk i BBEOHIES JosENs e vies dlsae thfddfmation
without any errorfiiifieEMese, dReyMBYEs of audio, video, subtitles and others, but

also a Program Association Table (PAT), a Program Map Table (PMT),
20 and a Program Clock Reference (PCR). The PAT shows what a PID in
a PMT used in the multiplexed data indicates, and a PID of the PAT
itself is registered as zero. The PMT stores PIDs of the streams of
video, audio, subtitles and others included in the multiplexed data,
and attribute information of the streams corresponding to the PIDs.
25 The PMT also has various descriptors relating to the multiplexed data.
The descriptors have information such as copy control information
showing whether copying of the multiplexed data is permitted or not.
The PCR stores STC time information corresponding to an ATS
showing when the PCR packet is transferred to a decoder, in order to
30 achieve synchronization between an Arrival Time Clock (ATC) that is
a time axis of ATSs, and an System Time Clock (STC) that is a time
axis of PTSs and DTSs.
[0258] FIG. 27 illustrates the data structure of the PMT in detail.
A PMT header is disposed at the top of the PMT. The PMT header
35 describes the length etc. of data included in the PMT. A plurality of
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20 picture coding method or apparatus, or the moving picture decoding method or apparatus in this
embodiment can be used in the devices and systems described above. [Embodiment 5] 25 [0266]Each
of the moving picture coding method, the moving picture coding apparatus, the moving picture
decoding method, and the moving picture decoding apparatus in any one of the embodiments is

typically achieved i £he,iQjFa pERRINCEsates GITANIHPE RlrEnR SFale dpsgEried d St sifsuif: As an
example of the LSil_{ng%FIG. 31 illustrates a configuration of the LSI ex500 that is made into one chip.

The LSI ex500 indfitfts elen S a1 ex8t2 e3803NExs0P ¥xs08!ER508) @ED7H K508, and
ex509 to be descrizadiveidwirand ¢hd edempinsare Abreredied tesachpotire; thrqughaaibysoex510.

The power supplygigeit ynitieX3A? fa RINaISH-DY I3 SHBPING 835k of the flemanis Ythrpower

when the power supply - 68 - circuit unit ex505 is turned on. [0267]For example, when coding is

performed, the L8 EXBI6¥ECei08ERA AP ISRRASERom BARRLrEpREReEx 1A A RaNEPABRES and
others through amaN t1&sexG@% imakrsconttolrof asctntdaauritbeérpOih Boindatiiog, asCel) ex502, a

memory contolle£SgR? U B BNERIS: S0 ARAA NN BisALEReY sPRUGlL X312 The

received AV signal is temporarily stored in'an external memory ex511, such as an SDRAM. Under
control of the corttof Bl BXBo 2NAS LIS dita RWEgIREMBRHR I PorivRsTasdfdIRg%o the 10
processing amouwt arxpspeeadtochedtrarsenittas) to & bignelrerasesking tipttoex567e Tdwnathe signal
processing,unit 10 S| video, sig Hear ﬁgggng of the video signal
is the codin%e?ﬁﬁ%%%dgﬁﬁﬁgﬁﬁggﬁb%@%%ﬁg.H%u%erﬂirgﬁr%%?gnal processing unit ex507

multiplexes the cRREAE audioWaRNaHEtReLL B EXAeB U RAESTECESHRN tha SEGPEAMTO ex506
outputs the multiplexad shataztthe providedsultiptaked sipéa s transitiittesh i adiase gtatienex107, or
written onto the re rl%ipgtm d{ﬂ e§<215. Prior to the multiplexing, the audio and video data be

preferably temporarily stored in ﬁe'buffer ex508 so that the audio 20 and video data are synchronized

with each other. [@2880AIthougFefdmemdiyexs1d! iriesathed A ar Riefieatiotsifiéane I8SI ex500,
it may be indudegh inthgd-S¢ axHRE rihethiifer ex20 is hpt divdted 40086 bHERM hHtFTAY PE.

composed of The multiplexed data information files are in one fto one

correspondence with the multiplexed data, and each of the files

includes multiplexed data information, stream attribute information,
and an entry map.

20 [0261] As illustrated in FIG. 28, the muitiplexed data includes a
system rate, a reproduction start time, and a reproduction end time.
The system rate indicates the maximum transfer rate at which a
system target decoder to be described later transfers the multiplexed
data to a PID filter. The intervals of the ATSs included in the

25 multiplexed data are set to not higher than a system rate. The
reproduction start time indicates a PTS in a video frame at the head
of the multiplexed data. An interval of one frame is added to a PTS
in a video frame at the end of the multiplexed data, and the PTS is set
to the reproduction end time.

30 [0262] As shown in FIG. 29, a piece of attribute information is
registered in the stream attribute information, for each PID of each
stream included in the multiplexed data. Each piece of attribute
information has different information depending on whether the
corresponding stream is a video stream, an audio stream, a

35 presentation graphics stream, or an interactive graphics stream.
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buffers. Furthermore, the LSI ex500 may be made into a single chip 25or a plurality of chips.
[0269]Furthermore, although the control unit ex501 includes the CPU ex502, the memory controller
ex503, the stream controller ex504, the driving frequency control unit ex512, the configuration of the
control unit ex501 is not limited to such. For example, the 30 signal processing unit ex507 may further

include a CPU. Inglsign &faaethat LoP4 indhe Signal Oca sing 3£ X207 canrmawRite

processing spee

signal processindrlﬁm ')%W,%‘F ,%F aﬁ'ﬂﬁf@,r ?ﬁcﬁ?d%ezfrf%ﬁafé

d. Furthermore, as another example, the CPU ,ex5020p}§\ﬁ/ serve as or be
S

art of the

él%eesssﬁf{bg > In 35such

a case, the contreldmit ekSHNMcES tigersigial ihrocessirect 69t=iouain@x°56mer thteCGHU h;xSOZ
including a part ofihe.sigtabproGRS NG AINH GXRLH [R2F0LT hedRRIMG Hegs) hergdsH-BleRut §may also

be called IC,
[0271]Moreo§/er,

system LSI, sg&er LS], or ultra LSI depending on the degree of 5integration.
9 to° Hf

e RGN ‘B HORRRLdGBTHES SN TRE 2 URBCIHN EHAIR Br a

general purpose wiotessodantl sorfopttesaiv alsm dehigveuthe dnfegratiomp Feskl iRrogransmdide Gate

Array (FPGA) that.ranhe RERQAM

allows re-configuration of the connection or configuration of an LSI can be used for the same

[0272]In the futu

10

15

20

25

30

35

18 NRHF ABVEREeRHEMOANSERABOMARRS TS, 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,

[0263] In this embodiment, the multiplexed data to be used
among the multiplexed data is 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 method or the moving picture coding apparatus
described in any one of the embodiments includes a step or a unit for
allocating unigue information indicating video data generated by the
moving picture coding method or the moving picture coding
apparatus in any one of the embodiments, to the stream type
included in the PMT or the video stream attribute information. With
this structure, the video data generated by the moving picture coding
method or the moving picture coding apparatus described in any one
of the embodiments can be distinguished from video data that
conforms to another standard.

[0264] Furthermore, FIG. 30 illustrates steps of the moving
picture decoding method according to this embodiment. 1In Step
exS100, the stream type included in the PMT or the video stream
attribute information is obtained from the multiplexed data. Next,
in Step ex5101, it is determined whether or not the stream type or
the video stream attribute information indicates that the multiplexed
data is generated by the moving picture coding method or the moving
picture coding apparatus in any one of the embodiments. When itis
determined that the stream type or the video stream attribute
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technology, a brand-new technology may replace LSI.The 15functional blocks can be integrated using
such a technology. Application of biotechnology is one such possibility. [Embodiment 6] [0273]When
video data is decoded in the moving picture 20 coding method or by the moving picture coding
apparatus described in any one of the embodiment, the processing amount probably increases

compared to whep rdeem Eala thali cordarmialio @y ANAtos B Lovanliona] standasds syamas
MPEG-2, MPEG-4 AVC, and VC-1. Thugsgqthe LS| ex500 needs to be set to a drivi%% fre ﬁ@cy higher
e

25 than that of thg‘&\gﬁgexg e LREHRNER 8861 d&fa it %nf@ﬂ?ﬂ?%\/itﬁ 'aYﬁy
conventional stariarasatiugedoded.yHowever, whenahebddling freguéncys i peekighdiz there is a

problem that the pawgrCepsUTRtAENGERas et r IRFA AV Sl rRlvs Bl Preblgandhednaying

picture 30 d odin?g apparatus, such as the television (receiver) ex300, the LSI ex500, or the like is
[

configured to’deté YNehRY WAR EHFHIAL A dBE e HartEMN St SREHHRATEDS 15& - driving
frequencies accordirip ¢ therdeternimedistantiard Rl Gy 32 iusttates id strustues of ex80@ irr¢his

embodiment. A diiyfagri{8aEN oK dRAEENIUAYGAROS 815 riving Beaurnapiaalierdriving -

70 - frequency when video data is generated by the movm%'ﬁllc ure coding method or the moving
picture coding aptAratF G SHLa ARG e M EHBOUImERS Yhed, tie BtfmgtetRency
switching unit ex808 gtstraotsta plecodihg piceessing amitaet80i that refkecotesdhe Sdaravidgdicture

decoding meghod,gesribRe Biene ofdbsamPadineals 1R daaededhe VidRa dafg. Jiaegythe video

data conforms to any one of the conventional standards, the driving frequéncy switching unit ex803
sets a driving fre§UBE 6 hRR [ aFRARG frEdfrency than that of the video data generated by the 10

moving picture c¢dibg5hethod arsthasntoviadquating cadirgrappataies weiserihedtinanyrenerof the

embodiments. ThoRehe SR IBRAGKPUIRITG LHEHOS ISIURSe desading rggaosing uni.

ex802 that conforms to any one of the conventional standards to deco :
specifically, the diiRERERICAGS ShRcAMY Ut Bido hereedithe CPUWGO? A6 tMOYiVng

frequency aghtropittitex5dddo &ily dp bierereacthatthe deeodingerronesaing WikexiOirbat
executes the moyipg Bigfre decoding neinar desedrn Y AnSAldResmRpdimey =g the
decoding processing unit ex that
that conforms to a different standard, an appropriate decoding
method or apparatus can be selected. Thus, it becomes possible to
decode information without any error. Furthermore, the moving
20 picture coding method or apparatus, or the moving picture decoding
method or apparatus in this embodiment can be used in the devices

and systems described above.

[Embodiment 5]

25 [0266] Each of the moving picture coding method, the moving
picture coding apparatus, the moving picture decoding method, and
the moving picture decoding apparatus in any one of the
embodiments is typically achieved in the form of an integrated circuit
or a Large Scale Integrated (LSI) circuit. As an example of the LSI,

30 FIG. 31 illustrates a configuration of the LSI ex500 that is made into
one chip. The LSI ex500 includes elements ex501, ex502, ex503,
ex504, ex505, ex506, ex507, ex508, and ex509 to be described
below, and the elements are connected to each other through a bus
ex510. The power supply circuit unit ex505 is activated by

35 supplying each of the elements with power when the power supply
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20 conforms to any one of the conventional standards corresponds to the signal processing unit ex507
in FIG. 31. The CPU ex502 determines to which standard the video data conforms. Then, the driving
frequency control unit ex512 determines a driving frequency based on a signal from the CPU ex502.
Furthermore, the signal 25 processing unit ex507 decodes the video data based on a signal from the
CPU ex502. For gxamplerirecidsptficationdeiorartion described in Embodiment 4 is probably used
for identifying th E5|£i§9 data. The identifica]tion iWormati&m IS not Iin}ited todth% on [ngcrgﬁeéi in
Embodiment 4 b may]be any iTormation &g |“6’n§ Bs-the "3 iRi6r ra%rorr??ndicg} st Whi tandard
the video data cdiffeeivesFon éxamiplea Whemvwhioicstaruane dddd dat Gomfermexd tan ded

determined baseggre antexiad si9na) forsletesnningdbaciervidesr data i Hsediar adetavision

[ disk, etc., the d inati b de based h | signal. 35
Farhermores the CARLRB02 <Ll SN Ao qUEM Yacctloho 1 cakit, £Ioo TR Wbl i

which the standatas tfathervieienOdbtea ae assdocittgdfvdtite drivingtfrequeritiex ad Zhowhén FIG. 34.

The driving frequency; sag Re selpriersxsiaing e leakaw table idhe huiferexaPp akd an internal
memory of an LSI and with 5 reference to the look-up table by the CPU ex502, [0276]FIG. 33

illustrates steps foF €xe28itAG @ ARMYd intAR EmbydiRten? FiFSe ik QEPexedboc P dighae
processing unit ex®0? obtdats identdmatrominddrmation d@ra theontidins et daddan dlekd, inrstep

exS201, the CPURSB02eteriisamheties ocpatibed vdeqdaiasagieraipdbased ap the

identification information bythe coding method and the coding apparatus described in anlgl one of the

embodiments. WREN & Uided'85ta 5% 98heratdd B thd moviR g HicRIRESSIE mdtb £ 3R the moving
picture coding_ amm_jatus miessmfilr_)esi gnahyfq @dﬁocrfaheieembstbmhts,kﬂreﬁi_epmsaﬁmgh@f@w 1_5_
ex502 transmits 9@'8834@Ré‘ﬂE”@@%&EMBg&%%‘&PM 10 a iobglagy ‘ﬂgef@%e&ﬁﬁ{%?& driving
frequency control unit ex512. Then, the driving frequency control unit ex512 sets the driving frequency

to the higher drivit tR&EIBAES: EHELFEINREP RAFRS SR HE RIERBACRIUN Rif¥RREBR FRACSes that
the video daf canfieimsitr2@ adytheecofidbe coogentistnbsiantdasdsauchaasiMPER2MPEG-4 AVC,

and VC-1, in Stee%ég%%«ﬁ&ag%%ﬁ% Pe”@a"éaﬁasfg_“?hfgﬁ% ii%%@ﬁn%%@%%%%%%y toa
lower driving frequency to the driving frequency control unit ex512. Then, the driving frequency control
unit ex512 sets the ARG FFEgHdtcy Bane RRERAen 25 PEUERESIRMN thal fhifecsdéadvhere the

video data is gengreded by 1he mowingrpiettreaedingonetias and thednowing pidivsedending apparatus
described in any one of the embodiments. [Q277]Furthermgore.. along with the.switching of the driving
ftoquencies, the Boule) 28 IeaR e SHo or o T AR Bl AoReel L RStk appiied
to the LS| e3&00 D7 @y Esuddlis iatfudingaineondt essuidhFee @xarhipRy; when the driving frequency is

set lower, the voltag® &) be appirt tuge tid axeR{bey BRFPPaales Mthedingsthe Lehb erafl0 is
e AR CHET SRR 6P BT ISR RO R E s o
buffer ex508 is not limited to one buffer, but may be composed of
buffers. Furthermore, the LSI ex500 may be made into a single chip
25 or a plurality of chips.
[0269] Furthermore, although the control unit ex501 includes
the CPU ex502, the memory controlier ex503, the stream controller
ex504, the driving frequency control unit ex512, the configuration of
the control unit ex501 is not limited to such. For example, the
30 signal processing unit ex507 may further include a CPU. Inclusion
of another CPU in the signal processing unit ex507 can improve the
processing speed. Furthermore, as another example, the CPU
ex502 may serve as or be a part of the signal processing unit ex507,
and, for example, may include an audio signa!l processing unit. In
35 such a case, the control unit ex501 includes the signal processing
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- 72 - 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, the setting method is not limited to the ones described above. For 5 example, when
the processing amount for decoding video data in conformity with MPEG-3 AVC is larger than the

processing amount: foesiscodingrwidetrdatacgencratedy dhe pomving pHaWrsedipgdnethosggand the
moving picture coding a tus described in any one of the embodiments, the driving frequency is

probably set in reverse order 10 to the setting described above. [0279]Furthermore, the method for
setting the driving@&dténcy is hbelirfee teshe FrtAdd s Benig the alyivpfregened|dier. For

example, when thg idemificglionsinfeimation ipdicates thatthesyidae Gajads generategray the moving
picture 15 C%di“qr?ggth%%aﬁd the moving picture coding apparatus described in any one of the

embodiments, the voﬁage %' be applied to the LSI ex500 or the apparatus including the LSI ex500 is
probably set highidt2Whkn the iMerigtoaiomiaiorateh igdicards tratihe video dalénctridias to the

conventional stangarg swchas MERZ2 MPEG4 2% AMA 8 MG o doeveliags &0 e anplied to the
LSI ex500 or theﬁ} ratus including the LSI ex500 |S§ro,bably set Igwer. As another example, when

the identification 580n Mefc o0 M4t thR Sl AR R yendi5t8d BPHE MEVRAY DidtdiE coding
method and the rosdng(pietete bdingaapparasatessribed aftanyrone ofahe 25 eniiiidiments, the

driving of th)CPLLex»07%;dpgs180t prakaklydraveraide suspanded. Whem s identifigation information

indicates that the video data conforms to the conventional standard, such"as MPEG-2, MPEG-4 AVC,
and VC-1, the driviily'6HA8CBU X868 1Y BFSMALR/ sBBpemdedan abéivé'ﬁ‘?ﬁjnér%’eégﬁsegﬁ{@%PU

ex502 has extra BOmrosessing capacity. Even when the identification information indicates that the

video data is genesatpgby the Boviag Pigtkre £0djpg meiod Apddhe.moying pistirs coding apparatus

described in any one of the embodiments, in the case where the CPU ex502 may have a time delay,

the driving of thet€PU8Y88Y: is HroBEdNH3B & s pkf Pl D givBIRHmEEM 268h hhse, tAbe
suspendind Bme fisr d3on prolblkset shortértham: tatatetie cagegwhearenwvhen theHdendiggation

information indicates thatibg YEeS o SJlQ,AQY, .conpventional standards such as
MPEG-2, MPEG-AtfS VC, and VC-19%§[()@§8%1§\0§(?;%%9%,% ep végggg\%\g effect can be improved by

switching between the driving frequencies in accordance with the standard to which the video data
conforms. FurthefBraiss avhesrithe 1.SI ex500 or the apparatus including the LSI ex500 is driven using a

battery, the battemﬂffgﬁan be %‘i‘?@ﬂe@i‘é{g% ﬂbeaPQWE‘psr %%V(i,%%ed in the moving picture

20 coding method or by the moving picture coding apparatus described

in any one of the embodiment, the processing amount probably

increases compared to when video data that conforms to any one of

the conventional standards such as MPEG-2, MPEG-4 AVC, and VC-1.

Thus, the LSI ex500 needs to be set to a driving frequency higher

25 than that of the CPU ex502 to be used when video data in conformity

with any one of the conventional standards is decoded. However,

when the driving frequency is set higher, there is a problem that the
power consumption increases.

[0274] In order to solve this problem, the moving picture

30 decoding apparatus, such as the television (receiver) ex300, the LSI

ex500, or the like is configured to determine to which standard the

video data conforms, and switch between the driving frequencies

according to the determined standard. FIG. 32 illustrates a

structure of ex800 in this embodiment. A driving frequency

35 switching unit ex803 sets a driving frequency to a higher driving
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10effect. [Embodiment 7] [0281]There are cases where a plurality of video data that conforms to a
different standard, is provided to the devices and 15 systems, such as a television (receiver) and a
mobile phone. In order to enable decoding of the plurality of video data that conforms to the different
standards, the signal processing unit ex507 of the LSI ex500 needs to conform to the different

standards. Howeerg thenproRlges efdaeraase s thenscalecef Hieraiechibof ilaedi & exbesand
20increase in th arjse with the individu%l use of Gthe signal pggcesasér%%r%gié §x507 that conforms to

e cost
the respective Stg?‘lgé?’gs. Fdz ! iISEEheeved (b soRé eaprolglsém 23 'strdcllre ?gr%%?tly sharing

the decoding proe&ssiey e imprRitentiHtche MGvidd! Pictaré @aotrRnGy nsetHsd A cibidd in any

one of the 25 embegdimems ¢ the decasiie PPeessigiiiL thatsaniarmsde ey e oftthe
conventional.standards such z&MP%G-Z MPEG-4 AVcCI a?nd VC61. An examPFIe of this_structure is
rreex IC L?r g

shown as ex900 il FIE SB5AC ﬁﬁcﬂg,' e rwg\}:i}r}@ p1' dec%%inig metiod’ Egscﬂge in any one
of the embodimeats bodithe nisviiy pietrdalcdueling deethda 30 thal berfoking ty IMIPEGHALAVC have,

partly in commorb(m@(ﬁ%ilstgf groFesnes §HCH@S QBHOEMﬁ%‘NEg'si@é(ﬁfﬁ%g§§ﬂ?i¥é‘ti8'9hﬁlﬁ8|9(3king
filtering, and motlé,({)n compensated gredlctlo_n. Thﬁ c#etalls of pro_ce,sse? to be shared prqbablg include

use of a decodin 5?0%%&%&%% 3B Mkt RERRMNTSES MPEE A AVE ISt % '§¥Eated 35
decoding processiny gt éx9@uds probbbly tbed foff other pricksassesta7genehidie s tmigtieeo the

present inveprion#5¢i s iR ARCORIRIMAAC e MBECH AN RTiAT dieRESdMEntion is
characterized in the entropy coding, Thus, for examEIe, the decoding processing unit ex901 is used for

the entropy codiftf BRAFLS sHERS GECodh PP R88InG Ukt &Y P HEEE fdsany [ of GHall of the
other processes duthirag tliednuenseyquantizdtion, deblocking fiReringiandsndtion cbeapeinsgtion. As

for such sharing gt 8 decoring, RIESSD Mk theshRred HSRANGRIREESIDG SRifds Heed for

performing sharable proces3es in the moving picture
standards to decode the video data.

15 [0275] More specifically, the driving frequency switching unit
ex803 includes the CPU ex502 and the driving frequency control unit
ex512 in FIG. 31. Here, each of the decoding processing unit ex801
that executes the moving picture decoding method described in any
one of the embodiments and the decoding processing unit ex802 that

20 conforms to any one of the conventional standards corresponds to
the signhal processing unit ex507 in FIG. 31. The CPU ex502
determines to which standard the video data conforms. Then, the
driving frequency control unit ex512 determines a driving frequency
based on a signal from the CPU ex502. Furthermore, the signal

25 processing unit ex507 decodes the video data based on a signal from
the CPU ex502. For example, the identification information
described in Embodiment 4 is probably used for identifying the video
data. The identification information is not limited to the one
described in Embodiment 4 but may be any information as long as the

30 information indicates to which standard the video data conforms.
For example, when which standard video data conforms to can be
determined based on an external signal for determining that the
video data is used for a television (receiver) or a disk, etc., the
determination may be made based on such an external signal.

35 Furthermore, the CPU ex502 selects a driving frequency based on,
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10 decoding method described in any one of the embodiments, while a dedicated decoding processing
unit may be used for processes unique to MPEG-4 AVC Standard. [0283]Furthermore, ex1000 in FIG.
35B shows another example for partially sharing such processes. This example uses a 15 structure
including a dedicated decoding processing unit ex1001 that supports the processes unique to the

present inventiony.3 dedieaied, decosing PRRanssIAgHE S HOZ K1a SHIPP QRS ARe\RHRCS 3RS UNique to
another one of the conventional tangﬁrcgra; arﬁ?,a_dec?din proc,eSS|n%un|t ex1003 £feéﬁt sggports
processing to be%@%r@ﬁ%@é edh tHe MoV évéﬂ:?u e 88H§?n8 os(f1 %V‘fﬁ‘e’Br t invention and
the conventional hevitg \pittufeadpoodiyganethed: Hecsethb dediesiteg dezdoirity protekiinig units

ex1001 and ex1Q92 aps pRINEcesBRIY, sReeiRliZaddPh e HrogRRSING of e Repeghinvation and the
processing of amﬁl one of the coré entional 25 stelndards res ectlv%%/g) and may be the ones capable of

implementing geh®t&l PRISeL8ing SRR eHRMRP R HR R thiSObodiment can be implemented
by the LS| ex500[J@Z&4]As such] the3stalk of theesiretitpef for LS{eandithe eost edroldei rediiced by

sharing the decoding, proRessiNg Upikder the 3Q Hrocsssigsharable Retuess Hhe fayipg pigture

decoding method in the present invention and the moving picture decoding method in Conformity with
any one of the cdiveRfiorBF2ARdARR L fitaGQRal KPP abRG 88 T 385 AnUHHRI. &HiiAg Rethod, an
image decoding Melttodn-Step ar$hade todiQf dppabiiis] areimsdge sledodihg appatatushand an

image codigg and deeodiag:rpareis arenRICalls o« samplee I Rion digelay apparatuses

and image capturing apparatuses which support high resolution. Examples of such apparatuses

Sinclude a televidioh FOHRBMEIRRGIRGEH R CHTEIS RLRAFATHRMST SYEBFH H AUbRE BifYne, a
digital camera, anideaahgiiakvideo tamenth dRelesench:5igns 4.ist|d0 286 164 PArithmetio woding unit

picture coding method and the moving picture coding apparatus
described in any one of the embodiments, in Step ex5202, the CPU
15 ex502 transmits a signal for setting the driving frequency to a 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
20 any one of the conventional standards such as MPEG-2, MPEG-4 AVC,
and VC-1, in Step ex5203, the CPU ex502 transmits a signal for
setting the driving frequency to a lower driving frequency to the
driving frequency control unit ex512. Then, the driving frequency
control unit ex512 sets the driving frequency to the lower driving
25 frequency than that in the case where the video data is generated by
the moving picture coding method and the moving picture coding
apparatus described in any one of the embodiments.
[06277] Furthermore, along with the switching of the driving
frequencies, the power conservation effect can be improved by
30 changing the voltage to be applied to the LSI ex500 or an apparatus
including the LSI ex500. For example, when the driving frequency is
set fower, 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.

35 [0278] Furthermore, when the processing amount for decoding
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11Binarization unit 12Symbol occurrence probability storage unit 13Context control unit 14Binary
arithmetic encoder 15100 Arithmetic coding unit 101Binarization unit 102 Symbol occurrence
probability storage unit 103Context control unit 104 Binary arithmetic encoder 20105Context block
classification control unit 200 Image coding apparatus 205 Subtractor 210 Tansform and quantization

unit 220Entropy coding;uRit d2:239iAVRYSe ayaaHeglianANdbibVesseHIgRatoramHN i Adder
240Deblocking filter 250 [\/Iemog?/ 26(gclﬁtra red(ijction unit 3%70 Motiém e,stin}ation unit 280 Motion
compensation urﬁ{g@%ﬁﬁ]ﬂ&ﬁrﬁ %Wl‘lt or aecoding is smaller, € ariving rrequency may

be set lower as the method for setting the driving freguency. Thus,
the setting method is not limited to the ones described above. For
5 example, when the processing amount for decoding video data in
conformity with MPEG-3 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 any one of the
embodiments, the driving frequency is probably set in reverse order

10 to the setting described above.
[0279] Furthermore, the method for setting the driving
frequency is not limited to the method for setting the driving
frequency lower. For example, when the identification information
indicates that the video data is generated by the moving picture
15 coding method and the moving picture coding apparatus described in
any one of the embodiments, the voltage to be applied to the LSI
ex500 or the apparatus including the LSI ex500 is probably set higher.
When the identification information indicates that the video data
conforms to the conventional standard, such as MPEG-2, MPEG-4
20  AV(C, 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 by the moving picture coding method and the
moving picture coding apparatus described in any one of the
25 embodiments, the driving of the CPU ex502 does not probably have
to be suspended. When the identification information indicates that
the video data conforms to the conventional standard, such as
MPEG-2, MPEG-4 AVC(C, and VC-1, the driving of the CPU ex502 is
probably suspended at a given time because the CPU ex502 has extra
30 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
any one of the embodiments, in the case where the CPU ex502 may
have a time delay, the driving of the CPU ex502 is probably
35 suspended at a given time. In such a case, the suspending time is
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300 Arithmetic decoding unit 301Binary arithmetic decoder 35302 Symbol occurrence probability
storage unit - 76 - 303 Context control unit 304Multi-value conversion unit 305Context block
classification control unit 400 Image decoding apparatus 5 410 Entropy decoding unit 420 Inverse
guantization and inverse transform unit 425 Adder 430Deblocking filter 440 Memory 10450Intra

prediction unit 469-Modiory cerapenpaiieaunihg AOIRHatiNter syHich @xJ00Gonieat prRWHIng ystem
ex10linternet 15.(3;<10t2}nte net serfvice provider rgxl 3 Sg%%?'ﬁ%serger eé<194Tele hone network
ex106, ex107, exX168 BXaD9 BTG BHES QBN §R1TT ElRiputs, Video data conforms to

any one of the conventional standards such as MPEG-2, MPEG-4 AVC,
and VC-1.

5 [0280] Accordingly, the power saving effect can be improved by
switching between the driving frequencies in accordance with the
standard to which the video data conforms. Furthermore, when the
LLSI ex500 or the apparatus including the LSI ex500 is driven using a
battery, the battery life can be extended with the power saving

10 effect.

[Embodiment 7]
[0281] There are cases where a plurality of video data that
conforms to a different standard, is provided to the devices and
15 systems, such as a television (receiver) and a mobile phone. In
order to enable decoding of the plurality of video data that conforms
to the different standards, the signal processing unit ex507 of the LSI
ex500 needs to conform to the different standards. However, the
problems of increase in the scale of the circuit of the LSI ex500 and
20 increase in the cost arise with the individual use of the signal
processing unit ex507 that conforms to the respective standards.
[0282] What is conceived to solve the problem is a structure for
partly sharing the decoding processing unit for implementing the
moving picture decoding method described in any one of the
25 embodiments and the decoding processing unit that conforms to any
one of the conventional standards such as MPEG-2, MPEG-4 AVC, and
VC-1. An example of this structure is shown as ex900 in FIG. 35A.
For example, the moving picture decoding method described in any
one of the embodiments and the moving picture decoding method
30 that conforms to MPEG-4 AVC have, partly in common, the details of
processes such as entropy coding, inverse guantization, deblocking
filtering, and motion compensated prediction. The details of
processes to be shared probably include use of a decoding processing
unit ex902 that conforms to MPEG-4 AVC. In contrast, a dedicated

35 decoding processing unit ex901 is probably used for other processes
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20 ex112 PDA ex113, exl16Camera ex114 Mobile phone (cellular phone) with a camera
ex115Gaming machine ex117 Microphone 25 ex200 Digital broadcasting system ex201 Broadcasting
station ex202 Broadcasting satellite ex203 Cable ex204, ex205, ex601Antenna 30 ex210 Car ex211
car navigation system ex212 Reproduction apparatus ex213, ex219Monitor ex214, ex215, ex216,

ex607Recording wedinn 3mexda it Sehop boxe 6X24 SdreasieriRecander §3220Resmats gorgroller
ex230 Informatiop Wack e 4 ave.  In particular, the present invention is
characterized in the entropy coding. Thus, for example, the
decoding processing unit ex901 is used for the entropy coding, and a
5 shared decoding processing unit may be used for any one of or all of
the other processes such as the inverse quantization, deblocking
filtering, and motion compensation. As for such sharing of a
decoding processing unit, the shared decoding processing unit is
used for performing sharable processes in the moving picture
10 decoding method described in any one of the embodiments, while a
dedicated decoding processing unit may be used for processes
unique to MPEG-4 AVC Standard.
[0283] Furthermore, ex1000 in FIG. 35B shows another
example for partially sharing such processes. This example uses a
15 structure including a dedicated decoding processing unit ex1001 that
supports the processes unique to the present invention, a dedicated
decoding processing unit ex1002 that supports the processes unique
to another one of the conventional standards, and a decoding
processing unit ex1003 that supports processing to be shared
20 between the moving picture decoding method in the present
invention and the conventional moving picture decoding method.
Here, the dedicated decoding processing units ex1001 and ex1002
are not necessarily specialized for the processing of the present
invention and the processing of any one of the conventional
25 standards, respectively, and may be the ones capable of
implementing general processing. Furthermore, the structure of
this embodiment can be implemented by the LSI ex500.
[0284] As such, the scale of the circuit of an LSI and the cost
can be reduced by sharing the decoding processing unit for the
30 processing sharable between the moving picture decoding method in
the present invention and the moving picture decoding method in
conformity with any one of the conventional standards.

[Industrial Applicability]
35 [0285] An image coding method, an image decoding method,
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ex231 Recording block 5 ex232Inner circumference area ex233 Data recording area ex234 Outer
circumference area ex300Television (receiver) ex301Tuner 10 ex302 Modulating and demodulating
unit ex303 Multiplexing and demultiplexing unit ex304 Audio signal processing unit ex305Video signal
processing unit ex306, ex507 Signal processing unit 15 ex307 Speaker ex308, ex602Display unit

ex309 Output unn ine4g&0ceuh GoHEobLNE, anckdbhexbdbo @il APPues sUPPIrircit unit 20
ex312 Operation put Dt 313 Riigge Sai ' SELGEIR HPL SiBHR BT R Modem 25 317
information display apparatuses and image capturing apparatuses
which support high resolution. Examples of such apparatuses
5 include a television receiver, a digital video recorder, a car navigation

system, a mobile phone, a digital camera, and a digital video camera.

[Reference Signs List]

[0286]
10 10 Arithmetic coding unit
11 Binarization unit

12 Symbeol occurrence probability storage unit
13 Context controi unit
14 Binary arithmetic encoder
15 100 Arithmetic coding unit
101 Binarization unit
102 Symbol occurrence probability storage unit
103 Context control unit
104 Binary arithmetic encoder
20 105 Context block classification control unit
200 Image coding apparatus
205 Subtractor
210 Tansform and guantization unit
220 Entropy coding unit
25 230 Inverse quantization and inverse transform unit
235 Adder
240 Deblocking fiiter
250 Memory
260 Intra prediction unit
30 270 Motion estimation unit
280 Motion compensation unit
290 Intra/inter switch
300 Arithmetic decoding unit
301 Binary arithmetic decoder

35 302 Symbol occurrence probability storage unit
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ex318, ex319, ex320, ex321, ex404, ex508 Buffer ex400 Information reproducing and recording unit
ex401 Optical head ex402 Modulation recording unit 30 ex403 Reproducing and demodulating unit
ex405 Disk motor ex406Servo control unit ex407System control unit ex500 LSI 35 ex502 CPU ex503
Memory controller ex504 Stream controller ex506 Stream I/O ex509 AV I/O 5 ex510 Bus ex603

Camera unit ex684 ©peatioreke-8xeP AuFIe input unit ex608 Audio output unit
304 Multi-value conversion unit
305 Context block classification control unit
400 Image decoding apparatus
5 410 Entropy decoding unit

420 Inverse quantization and inverse transform unit
425 Adder
430 Deblocking filter
440 Memory

10 450 Intra prediction unit
460 Motion compensation unit
470 Intra/inter switch
ex100 Content providing system
ex101 Internet

15 ex102Internet service provider
ex103 Streaming server
ex104 Telephone network
ex106, ex107, ex108, x109, ex110 Base station
ex111 Computer

20 ex112 PDA
ex113, ex1li6 Camera
ex114 Mobile phone (ceilular phone) with a camera
ex115 Gaming machine
ex117 Microphone

25 ex200 Digital broadcasting system
ex201 Broadcasting station
ex202 Broadcasting satellite
ex203 Cable
ex204, ex205, ex601 Antenna

30 ex210Car
ex211 car navigation system
ex212 Reproduction apparatus
ex213, ex219 Monitor
ex214, ex215, ex216, ex607 Recording medium

35 ex217 Set top box
- 77 -



10 ex801 Decoding processing unit ex802 Decoding processing unit ex803 Driving frequency

switching unit [CLAIMS] [Claim 1] An image coding method of compression-coding image data
5including a plurality of processing units having mutually different sizes, said image coding method
comprising: obtaining current signals to be coded of each of the processing units of the image
data; gepsralinRa hiranreighal y performing binarization on each 100f the current signals to
be coded; sgl(? qu?(% ncq%%t?e)g fg{ reoaﬁ:ehrof the current signals to be coded from among a plurality of
contexts; performing ari metic coding of the binary signal by using coded probability information

associated with thg 3 ndoseraattehinreSsaid selecting; and updating the coded probability
information assogiaesh with e Gryterdgelected in said selecting, based on the binary signal
generated in_said ?grggjlltmg whereinfin said selecting, the context for the current signal to 20 be
coded is sel8cted 'BH MticH R REiH S 3 She of a plurality of processing units and has a size
different from a siz€23f3th processitgnnid ieeuding the current signal to be coded. [Claim 2] 25The

image coding methed aesordingie Glaterdnce arBerein in said selecting, the context which is set as
a shared context in advance is selected in the case where the size of the processing unit including the

current signal to BETBRdE EIFIA §heSs btaining is larger than a predetermined size. 30

ex301 Tuner

10 ex302 Modulating and demodulating unit
ex303 Multiplexing and demultiplexing unit
ex304 Audio signal processing unit
ex305Video signal processing unit

ex306, exb07 Signal processing unit
15 ex307 Speaker

ex308, ex602 Display unit

ex309 Output unit

ex310, ex501 Control unit

ex311, exb05, ex710 Power supply circuit unit
20 ex312Q0peration input unit
ex313 Bridge
ex314, ex606 Stot unit
ex315Driver
ex316 Modem
25 ex317 Interface unit
ex318, ex319, ex320, ex321, ex404, ex508 Buffer
ex400 Information reproducing and recording unit
ex401 Optical head
ex402 Modulation recording unit
30 ex403 Reproducing and demodulating unit
ex405 Disk motor
ex406 Servo control unit
ex407 System control unit
ex500 LSI
35 ex502CPU
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[Claim 3] The image coding method according to one of Claim I. and Claim 2, further comprising
performing frequency transform on the image data to generate 35 transform coefficients of frequency
components and to generate the - 80 - current signals to be coded which respectively indicate the
transform coefficients of the frequency components, wherein in said selecting, the context which is set
for a processing et whiala is drgluded Ha e processing units is selected in 5 the case where the
frequency compon 6£%r treg%})nn%iggtt}%maercurrent signal to be coded is lower than a predetermined
frequency. [Claim %IEF he‘image coding method according to any one of Claim 1 to 10Claim 3,
further comprisingx506 pé&rpaming frequency transform on the image data to generate transform
coefficients of fregiuspoyagomeenents and to generate the current signals to be coded which
respectively | dicat; ér\;ée transform coefficients of the frequency components, 15wherein in said
selecting, thé& co il?iitiﬁ Is set as a shared context in advance for processing units which are
included in the p¢e8Sikg tmitsaandihave high frequencies which are higher than a predetermined
frequency is selegigghin 9§§%Wh€é? the frequency component corresponding to the current signal
to be coded is higher 20 than the predetermined frequency. [Claim 5] The image coding method
according to any ‘OFRa 14 inté)‘éléiﬂf%, further comprising 25segmenting the image data into a
plurality of sub blegk®8dahdio output unit

10 ex801 Decoding processing unit
exB802 Decoding processing unit
exB03 Driving frequency switching unit
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having the same sub processing unit size, wherein in said generating, the binary signal is
generated by performing binarization on the current signals to be coded of each of the sub blocks, and
30in said selecting, the context which is set for the sub processing unit size in advance is selected.
[Claim 6] An image decoding method of reconstructing a coded image 35data including a
plurality of procez@ngmgsj having mutually - 81 - different sizes by decoding the coded image data,
said image decoding method comprising: obtaining current signals to be decoded of each of the
processing units of the coded image data; 5selecting a context of each of the current signals to be
decoded from aniéigienplurality of contexts; generating a binary signal by performing arithmetic

decoding of the current g\ign%t&@e %gg{i@%&ﬁi&gﬁ@@%g@@hﬂ% 0 mﬁ{%aa%qgiated with

the context selected in said selecting; 10reconstructing the coded image data by performing
multi-value converGBHERHRR RHER Ggnal: BRACESS NS AHEHRDEESEd hwidfisfSitation
associated with thizeenteditdseheetpel oo dand; selethting, baxsgrr-anrtbe binary signal, wherein, in said

selecing, the contex for e GHHEN! 5190k @ Rde ssedds aeleded anasharedcaplyt for a

signal which is included in a plurality of processing units and has a size different from a size of the
processing unit inENidiry tHeScURreAtifig8@:to be decoded. 20[Claim 7]

generating a binary signal by performing binarization on each
10 of the current signals to be coded;
selecting a context for each of the current signals to be coded
from among a plurality of contexts;
performing arithmetic coding of the binary signal by using
coded probability information associated with the context selected in
15 said selecting; and
updating the coded probability information associated with the
context selected in said selecting, based on the binary signal
generated in said generating,
wherein, in said selecting, the context for the current signal to
20 be coded is selected for a signal which is included in one of a plurality
of processing units and has a size different from a size of the
processing unit including the current signal to be coded.

[Claim 2]
25 The image coding method according to Claim 1,
wherein in said selecting, the context which is set as a shared
context in advance is selected in the case where the size of the
processing unit including the current signal to be coded obtained in
said obtaining is larger than a predetermined size.
30
[Claim 3]
The image coding method according to one of Claim 1 and
Claim 2, further comprising
performing frequency transform on the image data to generate

35 transform coefficients of frequency components and to generate the
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The image decoding method according to Claim 6, wherein in said selecting, the context which is
set as a shared context in advance is selected in the case where the processing unit size including the
current signals to be coded obtained in said 250btaining is larger than a predetermined size. [Claim 8]
The image decoding method according to one of Claim 6 and 7, wherein in said selecting, the context

which is set as a 30 fledicatadconterdn adwansmfon 2 aypessaiag,unitingteed dn fag prasassing
units is selected whe{ﬁ%he frequ n‘g%c omponent corresgondln to the current signal to be decoded is
Ry

lower than a pre&é)t% Y iFSHE Raée " RHEIBNRE Eurrent signal to be decoded is a signal
indicating one of transfowh evgfficients @ifd3% flegquiengy tbmponehesendratedithreaghffreqaiency

transform in the 1,32 - geRRI IR AhiRe Gode laree ek [SHatBYidhe, mags derogiag Rethod

according to any one of Claim wherein in said selecting, the context which is set as a

6 to 58
shared context if ABVAAEE fdY r|E)13(58e§s['if'°lg USRARROoh SYMRAEEY i B1E B R08SIAg UifitstBRd have
high frequencies aunicimarei rghlercthaa toel pee detemrenead dnequeneyl & sefa ttediVihemLtbedyequency
component 10 corresponding to the current signal to be decoded is higher than the predetermined
frequency in the case where the current signal to be decoded is a signal indicating one of transform
coefficients of fre&ﬂé‘rﬁ@ %mponents generated through frequency transform in the generation of the
coded image data. 15 [Clakni (] Jhe tdbge desdohrganethelrarcording torany biaeofClaia 6 to

10 Claim 3, further comprising
performing frequency transform on the image data to generate
transform coefficients of frequency components and to generate the
current signals to be coded which respectively indicate the transform
coefficients of the frequency components,

15 wherein in said selecting, the context which is set as a shared
context in advance for processing units which are included in the
processing units and have high frequencies which are higher than a
predetermined frequency is selected in the case where the frequency
component corresponding to the current signal to be coded is higher

20 than the predetermined frequency.

[Claim 5]
The image coding method according to any one of Claim 1 to
Claim 4, further comprising
25 segmenting the image data into a plurality of sub biocks each
having the same sub processing unit size,
wherein in said generating, the binary signal is generated by
performing binarization on the current signals to be coded of each of
the sub blocks, and
30 in said selecting, the context which is set for the sub
processing unit size in advance is selected.

[Claim 6]
An image decoding method of reconstructing a coded image

35 data including a plurality of processing units having mutually
-8t -



9, wherein in the case where the coded image data is a coded 20 image generated by segmenting the
image data into a plurality of sub blocks each having the same sub processing unit size and
performing binarization and arithmetic coding of each of the sub blocks, in said selecting, the
context which is set as a context for each of the sub blocks having the sub processing unit size is

selected. 25 [ClaiiFfellent VEiNage cRAIBE ARPAREISWRIER COMMIESTINFOUSS IMmage data

including a plurality of processing upits having mutually different sizes, said image coding apparatus
comprising: 30a oFge thito YT Sfeca plurality of contexts; a binarization unit
configured to obtain curreintsigimeds tobeccddeddneltsdetbinblee plecaliy of pfocessimgamithef the

image data and W@ggig8_iQﬂ§¥§@p%chgqéqudg%i@ion on each of the current signals to

be coded; 35a context selection control unit configured'to select a context for each of the current
signals to be’coded front&IREHE & PIEPAIE SrebRrsiLf the SusRkeianas thR e sifrRied to
execute a coded fprobaditity nafermaticr itde pfifoatibexsgcess for identifying coded 5 probability

information associated Vﬂ@%@%ﬁ%’&;ﬁ“ﬁﬁ'&ﬁeg 8;{ g‘a%cggﬁétﬁﬂﬁ?tigﬂ%t&l it @g@iﬁg update

process for updating, based on the binary signal,"the coded probability information associatéd with the
context selected By S8R EoHTERsEISRRINtORFIARFCARE atatanfitieadrthg (RRaIHRYured to
perform arithmetie fodingtos thedsinarytsignal doy tistngdhescadsel prebaliitity b yaasionrdentified by

said contexf(gontrol unitTec n%%r&im aidtﬁ%nteég Igcti(%g%%trolmg is%i figéJéggo %I ct,as a
. Der

shared context, the context for the currént signal to be 15 codéd for a signal whiCh'is inc uded in one
of a plurality of pfo¢aEsig HRICCANEFHES A 82 BRFEHER Y oPG 8Hie6Tdhe processing unit including
the current signal to be cqsteski Helaine 1@dcoded probability information associated with

the context selected in said selecting, based on the binary signal,
wherein, in said selecting, the context for the current signal to
15 be decoded is selected, as a shared context, for a signal which is
inciuded in a plurality of processing units and has a size different
from a size of the processing unit including the current image to be
decoded.

20  [Claim 7]
The image decoding method according to Claim 6,
wherein in said selecting, the context which is set as a shared
context in advance is selected in the case where the processing unit
size including the current signals to be coded obtained in said
25 obtaining is larger than a predetermined size.

[Claim 8]
The image decoding method according to one of Claim 6 and 7,
wherein in said selecting, the context which is set as a
30 dedicated context in advance for a processing unit included in the
processing units is selected when the frequency component
corresponding to the current signal to be decoded is lower than a
predetermined frequency in the case where the current signal to be
decoded is a signal indicating one of transform coefficients of

35 frequency components generated through frequency transform in the
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20An image decoding apparatus which reconstructs coded image data including a plurality of
processing units haying mutually different sizes by decoding the coded image, said image decoding
apparatus comprising: a storage unit configured to store a plurality of contexts; 25 a context selection
control unit configured to select, from among a plurality of contexts, a context for each of current

signals to be decgdad taelvdedfinibecplaralityraf gsogessing units of the coded image data; a context
control unit configured to execute a decoded 30 probability information identification process for
identifying decoded probability information associated with the context selected by said context
selection control LiRiB &M 8dithmetic decoding unit configured to obtain the current signals to be

decoded and perform arithagtitadecoding if ihe sUREN3R signals 8 Ba decrdsd B it gntext
control unit t§/ uséng the - 84 - decoded probability information; and a multi-value conversion unit

configured to recohstruct the image data by performing multi-value conversion on the binary signal,
Swherein said context cavirei &initi i seitfigatedtio' exébeis antgpdatd prodessefone pulativag abe

decoded probabilityréimationisantidied bysaiceeamxtaontolwitpased ipr thelinaysignal, and
said context selection control unit is cong%g{r%to select, as a_shared qEfontext, the context for the

current signal to BEXSEE5ARY 157 02X € i8R i< FRSR SR $iu <t 2TdHaREBERRIERSing units
and has a size diffeegetfromi assizé efithenprocessifertmnit imbladih¢Heaunent sigoal poberdecoded.

[Claim 13] 19The-bpageAinaAng HecQdR-ARRALHYES LOBRBNY ded is higher than the
predetermined frequency in the case where the current signal to be
decoded is a signal indicating one of transform coefficients of
frequency components generated through frequency transform in the
generation of the coded image data.

15
[Claim 10]

The image decoding method according to any one of Claim 6 to
9,

wherein in the case where the coded image data is a coded

20 image generated by segmenting the image data into a plurality of sub
blocks each having the same sub processing unit size and performing
binarization and arithmetic coding of each of the sub blocks,

in said selecting, the context which is set as a context for each
of the sub blocks having the sub processing unit size is selected.

25
[Claim 11]

An image coding apparatus which compression-codes image
data including a plurality of processing units having mutually
different sizes, said image coding apparatus comprising:

30 a storage unit configured to store a plurality of contexts;

a binarization unit configured to obtain current signals to be
coded included in the plurality of processing units of the image data
and generate a binary signal by performing binarization on each of
the current signals to be coded;

35 a context selection control unit configured to select a context
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the image coding apparatus according to Claim 11; and the image decoding apparatus according to
Claim 12.

for each of the current signals to be coded from among a plurality of
contexts;
a context control unit configured to execute a coded
probability information identification process for identifying coded
5 probability information associated with the context selected by said
context selection control unit and an update process for updating,
based on the binary signal, the coded probability information
associated with the context seiected by said context selection control
unit; and
10 an arithmetic coding unit configured to perform arithmetic
coding of the binary signal by using the coded probability information
identified by said context control unit,
wherein said context selection control unit is configured to
select, as a shared context, the context for the current signal to be
15 coded for a signal which is included in one of a plurality of processing
units and has a size different from a size of the processing unit
including the current signal to be coded.

[Claim 12]

20 An image decoding apparatus which reconstructs coded image
data including a plurality of processing units having mutually
different sizes by decoding the coded image, said image decoding
apparatus comprising:

a storage unit configured to store a plurality of contexts;

25 a context selection control unit configured to select, from
among a plurality of contexts, a context for each of current signals to
be decoded included in the plurality of processing units of the coded
image data;

a context control unit configured to execute a decoded

30 probability information identification process for identifying decoded
probability information associated with the context selected by said
context selection control unit;

an arithmetic decoding unit configured to obtain the current
signals to be decoded and perform arithmetic decoding of the current

35 signals to be decoded by said context control unit by using the
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decoded probability information; and

a multi-value conversion unit configured to reconstruct the
image data by performing multi-value conversion on the binary
signatl,

wherein said context control unit is configured to execute an
update process for updating the decoded probability information
identified by said context control unit based on the binary signal, and

said context selection control unit is configured to select, as a
shared context, the context for the current signal to be decoded for
a signal which is included in one of a plurality of processing units and
has a size different from a size of the processing unit including the
current signal to be decoded.

[Claim 13]
The image coding and decoding apparatus comprising:
the image coding apparatus according to Claim 11; and
the image decoding apparatus according to Claim 12.
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