[DESCRIPTION] [Tide of Invention] IMAGE DECODING METHOD, IMAGE CODING METHOD,
IMAGE DECODING APPARATUS, IMAGE CODING APPARATUS, AND IMAGE 5 CODING AND
DECODING APPARATUS [Technical Field] [0001]The present invention relates to an image decoding
method, af [yEEIERDRNUONELhod, an image decoding apparatus, an image coding apparatus, and an

image codj nd oding apparatus, io and in particular to an image decoding method, an image
coding metﬁﬂﬁeaﬁc}en‘f ee&égﬂ‘i g apparatus, an image coding apparatus, and an image coding and

decoding dppa@iis RECOBERENMEET BIDy of MrAGweticEDAdiy. [BEERgroumd AINAGE )
15[0002]Naturali Si V. tisti iat] ing_hopstationary viQr. of the
entropy co@#ﬁ%@tﬁ%ﬁ% u%ﬁ?\%aé,\f tattﬁé&ta%ﬁ@jgygjﬁa{%kgég%wgﬂ d i@% Binary
Arithmgetic QO @il (€ ABAT I E€eNFPING. £ABAR AT &ifployed as the ITU-T/ISOIEC standard for video
coding, H.f.ﬁ‘>4/%vc. Z?éoogyhe meaning of the terms used in the CABAC scheme will be described
hereinaftet. [86 ﬂtifﬂ oftekt-Based Adaptive" means adapting the coding and decoding methods to

the statistif@l0@didtions. IrfdtkerpresisniContexhBasedAdaptee tmears predigmgdacpfirogriate 25
probability as ogecurrence robabi!:iitp/rl‘of a ggﬁ]‘bol along.with an event of surrounding, conditions,
[ n

e D athen bl MR T E OB AR R T b S ack alue of

when the synibo IS cSded OftEcoded: 9 coti
a symbol $risadiptecnihiat) @ p@aﬁﬁcbqa_:l, cwudrmndenilglmbﬂjd/i mapplied esing ia_ng aThzd eyenspr a
2Dy saants. R et e e N e TRy e~
referred toraetbiadtriag’. im@edictetoding apparatus, an image coding apparatus,

and an image coding and decoding apparatus which use arithmetic

coding or arithmetic decoding.

[Background Art]

15 [0002] Natural image signals have statistical variations showing
nonstationary behavior. One of the entropy coding methods using
the nonstationary statistical variations is Context-Based Adaptive
Binary Arithmetic Coding (CABAC) (see NPL 1). CABAC is employed
as the ITU-T/ISOIEC standard for video coding, H.264/AVC.

20 [0003] The meaning of the terms used in the CABAC scheme will
be described hereinafter.

[0004] (1) “"Context-Based Adaptive” means adapting the coding
and decoding methods to the statistical variations. In other words,
“Context-Based Adaptive” means predicting an appropriate

25 probability as an occurrence probability of a symbol along with an
event of surrounding conditions, when the symbol is coded or decoded.

In coding, when an occurrence probability p(x) of each value of a
symbol S is determined, a conditional occurrence probability is
applied using an actual event or a sequence of events F(z) as a
30 condition.
[0005] (2) "Binary” means representation of a symbol using a
binary sequence. A symbol represented by a multi-value is once
mapped to a binary sequence referred to as "bin string”. A predicted
probability (conditional probability) is switched and used for each of
35 the sequence elements, and occurrence of one of the events of the two
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probability (conditional probability) is switched and used for each of 35 the sequence elements, and
occurrence of one of the events of the two values is represented by a bit sequence. Accordingly, the
probability of a value can be managed (initialized and updated) using a unit (binary element unit)

smaller thaa ugyitief pesigasldyne dsby Bid it arthetberscal NRECHr§[006)(3h A pthmieiisihgans
that the bit e%uence IS genergéed not with reference t?. the corripon%e%c? in a table but by the
. gth 884&

computatii. i 8 Etiirts Seremd TRINGIRE 1dlRE G VAR g0 dudPHiH 364 MPEG 4,

and H.264( leireargachoalae dfiansyinboh itk at o eugrenodtpofbabilityrgséatep thds <5 Higy (52%)
needs to be a(isotcggﬂted Wi’lm Eiﬂvary sequence (bit sequence). Thus, a value with the greatest
probabilityq% 2B a25dtlated 4with one bit for one symbol at minimum. In contrast, the arithmetic
coding carj 0€pésent the & urrédgetdirae Eveent with antighen ptobahidity bytan seegerrenmial e or

e s R R B e R e g
supcessiv@fy&)cmsrmummere isTno rited taodipg datahad h bit Nﬁmgsjlfbheachaiﬂlas off0". .
Craton AR B e QORI el orne gy SRICL RS Aone
circuits and_alysﬁemﬁ_ far @gdaohethnoldyya Wob Ay PEMCE Juty eS| iiVPIg o¢atint Collabolative _
Gontta, QLA DL Rach 3RS RSt M B T ey e T e mnE et Vicko
Coding", 3bhm@;/@haiigmmmwzgm@g@ﬂ?wamuﬁﬁent@seert@/a/wga 3G TSI EGEB-v7.zip
ITCURCAINCTE AR MEL BGE D it SHNe Ty, 811 T aoten 8; MSIHEe
software 360€ier@ncEtonfighrardat, OBV CEFOUr §NRE ATSisRBjseddarty iTmpeovBhgéres of the
BD'PSNRprobability by an integer equal to or smaller than one bit. When (i)

15 thereis a signal type in which the occurrence probahbility of having the
first binary value as 0 exceeds 0.9 (90%) and (ii) an event having the
first binary value as 0 successively occurs N times, there is no need to
output data of 1 bit N times for each value of "0".
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model," ITU-T 5G16 Q.6 Document, VCEG-AI11, Berlin, July 2008 [Summary of Invention] [Technical
Problem] 5 [0008]In such an image coding method and an image decoding method, memory usage
(memory capacity to be used) is desired to be reduced. [0009]Here, the present invention has an
object of proldinglan  iM&sie cofimniregiaat-dr, an' iImgyecdesodimg snethod tthat cBDreRBBER10 the

memory u JSalytion to Rrobl [0010]In arder .to ieve bject, the image ing method
according ?ggaaégpgc ofti[{?ua'E S’Drgsgerrﬂ'lgvén %%%ea%ti’mggﬁ(%ﬁn% n%&ﬁha ’u%@ agtﬁw etic

decoding, BBd thenraeyhad IBvieelbies] determining a context for use in a current block, from among a
plurality of, ﬁ)ﬁ%gﬁrﬁ?% ithmetic decoding on a bit sequence corresponding to the current
block, usi e determined context to decode a binary sequence, the bit sequence being obtained by
perforinind @fithfhktic codibig en alrcarohpagemetatiofitha edhront 20 Blcok; iand develselydingrizing

he bi h f the b [ ini f
oot IR B L T AT e BF o B P BIRGE S g

the contexte@déral first condition that decoded control parameters of neighboring blocks of the current

25 block ﬂ@d@@j when he xfé%r;@r}]l gdB‘?é%érﬁiﬁ‘r%%%H@rﬁﬁ@?%i%ﬁ@%wﬁ%ﬁ Jﬁﬁ a@'t ?i( and an

upper block of current blo etermining the context under a second condition t
decoded doR@QIDAREEr 6T &6 0pfper bistk s hweuded adisg thesibnd tpaiscasecattligpe

different frenutha firstivpe, first type is one of 30 "split_coding_unit_flag" and "skip flag", and the
second type is}?(ﬁ j'mergg?agﬁ(%)' "ref_idx_10" or "ref_idx_11", (iii) "inter_pred_flag", (iv) "mvd_10" or
"mvd_11" [@P1Héi eésicRidl r@date ey, (vi) "intra_chroma_pred_mode", (vii) "cbf_luma", and (viii)

"chf_ch" o jepl r]"- 35 [Adarkeeraus B ierth faverianlsa; o1 1ike piesent inyepionfan
provide an‘image ‘coding method or an image decoding method that can reduce“the memory usage.
[Brief Des¢EH g BFSRIFGE)g to an aspect of the present invention is an image
decoding method using arithmetic decoding, and the method
15 includes: determining a context for use in a current block, from
among a plurality of contexts; performing arithmetic decoding on a bit
sequence corresponding to the current block, using the determined
context to decode a binary sequence, the bit sequence being obtained
by performing arithmetic coding on a control parameter of the current
20 Dblock; and inversely binarizing the binary sequence to decode the
control parameter of the current block, wherein the determining of a
context includes: determining a signal type of the control parameter
of the current block; determining the context under a first condition
that decoded control parameters of neighboring blocks of the current
25 block are used, when the signal type is a first type, the neighboring
blocks being a left block and an upper block of the current block; and
determining the context under a second condition that the decoded
control parameter of the upper block is not used, when the signal type
is a second type different from the first type, the first type is one of
30 “split_coding_unit_flag” and “skip_flag”, and the second type is (i)
"merge_flag", (ii) "ref_idx_I0" or "ref_idx_I1", (iii) "inter_pred_flag",
(iv) "mvd_I0" or "mvd_I1", (v) "no_residual _data_flag", (vi)
“intra_chroma_pred_mode"”, (vii) "cbf_luma", and (viii) "cbf_cb" or
"cbf_cr”.
35 [Advantageous Effects of Invention]
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5[0012] [FIG. 1]FIG. 1 is a functional block diagram of an image coding apparatus according to
Embodiment 1. [FIG. 2]FIG. 2 is a functional block diagram of a variable length coding unit according
to Embodiment 1. Io[FIG. 3]FIG. 3 is a table of a context model of a control parameter according to
Embodimdit(11 [F]G. 4]FIGheis primectiari mdicatiog arc anthmpetiv icbelingrmetineoaccooting o

Embodiment 1. FclgG.SFI . 51s a fungtional block diagram of an image decoding, 15 apparatus
according'?a rrnlB di r(]-:'r?t _‘fEE;Q%]ﬁf <% |'sna9funr?§%€1% ngl:ﬁa%i%%Fgrﬁeo S erlrsggthoagcoding
unit accordisg@eeEmbodiment 2. [FIG. 7]FIG. 7 is a flowchart indicating an arithmetic decoding method

according Iﬁ}éﬁ@?@é@gp{%ﬁé@éﬁ%tﬁ]glﬁP%ls%:al flowchart indicating a modification of the arithmetic

decoding hod accordi odimen G. 9AJFIG. 9A illustrates the mapping information
and the assifihiizht of context indexes according to Embodiment 2. [FIG. 9BJFIG. 9B illustrates

partitioned[?IPélgsl(? tree YUY N, tunctional block diagram of an image coding
apparatus according to Embodiment 1.
[FIG. 2] FIG. 2 is a functional block diagram of a variable length
coding unit according to Embodiment 1.
10 [FIG. 3] FIG. 3 is a table of a context model of a control
parameter according to Embodiment 1.
[FIG. 4] FIG. 4 is a flowchart indicating an arithmetic coding
method according to Embodiment 1.
[FIG. 5] FIG. 5is a functional block diagram of an image decoding
15 apparatus according to Embodiment 2.
[FIG. 6] FIG. 6 is a functional block diagram of a variable length
decoding unit according to Embodiment 2.
[FIG. 7] FIG. 7 is a flowchart indicating an arithmetic decoding
method according to Embodiment 2.
20 [FIG. 8] FIG. 8 is a flowchart indicating a modification of the
arithmetic decoding method according to Embodiment 2.
[FIG. 9A] FIG. 9A illustrates the mapping information and the
assignment of context indexes according to Embodiment 2.
[FIG. 9B] FIG. 9B illustrates partitioned blocks (a tree structure) in
25 accordance with HEVC according to Embodiment 2.
{FIG. 10] FIG. 10 illustrates a multi-layer block structure according
to Embodiment 2.
[FIG. 11] FIG. 11 illustrates an arithmetic decoding method for
split_coding_unit_fiag according to Embodiment 3.
30 [FIG. 12A] FIG. 12A is a table indicating a resuit of verification on
split_coding_unit_flag according to Embodiment 3.
[FIG. 12B] FIG. 12B is a table indicating a result of verification on
split_coding_unit_flag according to Embodiment 3.
[FIG. 13] FIG. 13 illustrates an arithmetic decoding method for
35 skip_flag according to Embodiment 3.
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25 accordance with HEVC according to Embodiment 2. [FIG. 10]FIG. 10 illustrates a multi-layer block
structure according to Embodiment 2. [FIG. 11]FIG. 11 illustrates an arithmetic decoding method for
split_coding_unit_flag according to Embodiment 3. 30[FIG. 12A] FIG. 12A is a table indicating a result
of verificatj¢griGn 4pHA todiigs urik Aajgsaecthating tonBiubdtiment 8eflG. $23}&tGict3onadable
indicating a,resulf, of verificati n,splj ding_unit, flag according to Embodiment 3. [FIG. 13]FIG.
13 iIIustrat%ls< ! n*gln Hrr%e%:ocf%(%ngorr)ne %é) 5(?@ sF(i “flag according to Embodiment 3. -4- [FIG.
14A] FIG. lBEGs 4 4ble iftiatinigidBreésult abndeficativoadnrskia flaes adtording roflaaboniiment 3.
[FIG. 148] S indicatin es ! rification on skip_flag according to Embodiment
3. 5[FIG. G]ﬁlgsdis afta }I% ]:%1 ica in@gr%aé%# hﬂee}éﬁ; gécoding method for merge_flag according to
EmboglimeritlZ: [AG ] 16AFEG. 1648 iss tablksainticativdj aatisult of neréidation atianergeoitigg

merge. fag Aceiming o Carmosear e S EREBHIENTE g an arinmete decoding
method fof FéfGidX &écbrdintGe BEdbBotbnierdiehle indicating a result of verification on
merge_flag according to Embodiment 3.
[FIG. 16B] FIG. 16B is a table indicating a result of verification on
10 merge_flag according to Embodiment 3.
[FIG. 17] FIG. 17 is a table indicating an arithmetic decoding
method for ref_idx according to Embodiment 3.
[FIG. 18A] FIG. 18A is a table indicating a result of verification on
ref_idx according to Embodiment 3.
15 [FIG. 18B] FIG. 18B is a table indicating a result of verification on
ref_idx according to Embodiment 3.
[FIG. 18C] FIG. 18C is a table indicating a context model for ref_idx
according to Embodiment 3.
[FIG. 18D] FIG. 18D is a table indicating a context model for ref_idx
20 according to Embodiment 3.
[FIG. 19] FIG. 19 is a table indicating an arithmetic decoding
method for inter_pred_flag according to Embodiment 3.
[FIG. 20A] FIG. 20A is a table indicating a result of verification on
inter_pred_flag according to Embodiment 3.
25 [FIG. 20B] FIG. 20B is a table indicating a result of verification on
inter_pred_flag according to Embodiment 3.
[FIG. 21] FIG. 21 is a table indicating an arithmetic decoding
method for mvd according to Embodiment 3.
[FIG. 22A] FIG. 22A is a table indicating a result of verification on
30 mvd according to Embodiment 3.
[FIG. 22B] FIG. 22B is a table indicating a result of verification on
mvd according to Embodiment 3.
[FIG. 22C] FIG. 22C is a table indicating a context model for mvd
according to Embodiment 3.
35 [FIG. 22D] FIG. 22D is a table indicating a context model for mvd
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[FIG. 18A] FIG. 18A is a table indicating a result of verification on ref_idx according to Embodiment 3.
15[FIG. 18B] FIG. 18B is a table indicating a result of verification on ref_idx according to Embodiment
3. [FIG. 18C] FIG. 18C is a table indicating a context model for ref _idx according to Embodiment 3.
[FIG. 18DEEICh rtBR gs ttébieboditatiag ta 2ontext model for ref_idx 20 according to Embodiment 3.

[FIG. 19]F 9i ble.dndicatjng,an _arithmetic d ing.method. for inter_pred, fl C ing to
Embodim«ﬁt% IF?gAjOAfE%%%s Yy taaolg?iéji%aiiﬁ%qg ALY o%%erl ica ioﬁrf%ﬁ?ﬁt(é?réi Cg?egc% ag
according todhinbadimem @, 280G 2081 #16. PeRjisa tabldiindidatingrabyestiltaf verfication on
inter_pred a ing mboglipent 3, [FIG. 21]EIG. 21| indicatin ithmet]
decoding rﬁge?ﬁdd%%vd '?c(gdrdi(r)i%g%earﬁ odirér?entg-é.b Fé [F]Péscgé%?‘ag 22A igs zS} rﬁa%g}nd%lggting a
resultfof vérificagendaragdhae atlgdmgaorEimmdiméEmi geiGr208] FIG. 228 is a table indicating a
result of verficati m cording: to | 3.k IS & indicaging a
context m ggﬁogﬁ\%ﬁac\gilrﬁn%%%ﬁngbgirprﬁgr?tég%@?g% [?E%@Eé%ﬁ%@%ﬁé@gtﬁ a
context m@dﬁLf@ﬂM&lid adecoftigy Q@E@ﬁﬁkbdm"léﬁt Emlbl@;f DBAIHIG. 23Ais a table indicating an
arithmetic defeding mepthod for aay gesidunl ga1RTRgiRgorNg PERPdMERFication on

no_residual_data_flag according to Embodiment 3.

10 [FIG. 25A] FIG. 25A is a table indicating an arithmetic decoding
method for intra_chroma_pred_mode according to Embodiment 3.
[FIG. 25B] FIG. 25B is a table indicating a method of determining
IntraPredModeC based on intra_chroma_pred_mode, according to
Embodiment 3.

15 [FIG. 26A] FIG. 26A is a table indicating a result of verification on
intra_chroma_pred_mode according to Embodiment 3.

[FIG. 26B] FIG. 26B is a table indicating a result of verification on
intra_chroma_pred_mode according to Embodiment 3.
[FIG. 27] FIG. 27 is a table indicating an arithmetic decoding

20 method for cbf_lumaf(cr,cb) according to Embodiment 3.

[FIG. 28A]1 FIG. 28A is a table indicating a result of verification on
cbf_luma(cr,cb)} according to Embodiment 3.
[FIG. 28B] FIG. 28B is a table indicating a result of verification on
cbf_luma(cr,cb) according to Embodiment 3.

26 [FIG. 28A] FIG. 29A is a graph indicating a result of verification
according to Embodiment 3.

[FIG. 29B] FIG. 29B is a graph indicating a result of verification
according to Embodiment 3.
[FIG. 30A] FIG. 30A is a graph indicating a result of verification

30 according to Embodiment 3.

[FIG. 30B] FIG. 30B is a graph indicating
according to Embodiment 3.
[FIG. 31A] FIG. 31A is a graph indicating a result of verification
according to Embodiment 3.
35 [FIG. 31B] FIG. 31B is a graph indicating a result of verification
-6 -
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[FIG. 23B] FIG.23B is a table indicating a syntax for 5 no_residual_data_flag according to Embodiment
3. [FIG. 24A] FIG. 24A is a table indicating a result of verification on no_residual_data_flag according
to Embodiment 3. [FIG. 248] FIG. 248 is a table indicating a result of verification on
no_residualcdatal ifteqy bzddordingdor&ambdment 3. 10[FIG. 25A] FIG. 25A is a table indicating an

arithmetic di th ri chroma m rdi mpodi t 3. . 25B] FIG.
et ey R i o LRGSO ROV S
intra_chroemzc preldn mdae Faodordiimg emEmbodiment 3. 15[FIG. 26A] FIG. 26A is a table indicating a

result of vegficati int hr nagﬂq’j ccordi odi 3, [FIG. 26B] FIG, 268 is a
table indic %%%glé?ehsu of%ﬁficg?o%_gngeaafr ’ C rg\mq;l gkr%%ﬁnnljjdnegagco%}kg ?E: é%ﬁc?ﬁrﬁgﬁ% [FIG.
27|F16. 2Ac@tEbkegnticdtimg andl it et decoding 20 method for cbf_luma(cr,cb) according to

ccording 1 s et 2 THIC 20N G Du8 1 e B e ag e of e ey

cbf_luma(6€ébi acodsdiing tooE mBdsEem 1 t28[FIG. 29A] according to [FIG. 298] according to [FIG.

2%035?”? " 3@?%%?'%%&31 aesRIHR0 Lo [FRe33Abregeriga Lo Pakilfe- 38l Bl &hdna graph
according to Embodiment 3.

10 [FIG. 34A] FIG. 34A is a table indicating an example of a parameter
set according to Embodiment 3.

[FIG. 34B] FIG. 34B is a table indicating a result of verification
according to Embodiment 3.
[FIG. 35] FIG. 35 illustrates context models using values of control

15 parameters corresponding to two neighboring blocks according to
Embodiments.

[FIG. 36] FIG. 36 illustrates increase in memory usage when an
upper block is used according to Embodiments.
[FIG. 37} FIG. 37 tllustrates an overall configuration of a content

20 providing system for implementing content distribution services.
[FIG. 38] FIG. 38 illustrates an overall configuration of a digital
broadcasting system.

[FIG. 39] FIG. 39 is a block diagram illustrating an example of a
configuration of a television.

25 [FIG. 40] FIG. 40 is a block diagram illustrating an example of a
configuration of an information reproducing/recording unit that reads
and writes information from or on a recording medium that is an
optical disc.

[FIG. 41] FIG. 41 illustrates an example of a configuration of a

30 recording medium that is an optical disc.

[FIG. 42A] FIG. 42A illustrates an example of a cellular phone.
[FIG. 42B] FIG. 42B illustrates a block diagram showing an exampie
of a configuration of the cellular phone.
[FIG. 43] FIG. 43 illustrates a structure of multiplexed data.
35 [FIG. 44] FIG. 44 schematically iHustrates how each stream is
i



FIG. 29B is a graph Embodiment 3. FIG. 30A is a graph Embodiment 3. FIG. 308 is a graph
Embodiment 3. FIG. 31A is a graph Embodiment 3. FIG. 318 is a graph indicating indicating indicating
indicating indicating indicating a result of a result of a result of a result of a result of a result of
verificatiomvatifigatioreeiificationt ivarficatiod asgaification verification according to Embodiment 3.

[FIG. 32A] ag at ult of verificatian, accor 0 Embodi . _[FIG.
525] FIG Hoi5is & Sihoh THCAtS a LA L Seh A Horrs MLEa s 16 £t LR T SO Ban
FIG. 33A ista tahte mﬂré’ﬁﬁﬁgmtmampre of argachatetiér set accordrng to Embodiment 3. [FIG. 33B]

FIG.33B i eblglgarrj]rcan}g% rg lIfPf v‘erlfrtcatron a%corctng to rabgg%go%?é 10 Fﬁ?ﬁ:}%@é FIG.

34Ais at |€ Thdicating an examp f"a parameter set accor8|ng FIG.
34B is a tgbérindisaiingth eesolt l4f yerifiedtidmaacording to Embodiment 3.

[FIG. 47] FIG. 47 illustrates a data structure of a PMT.

[FIG. 48] FIG. 48 illustrates an internal structure of multiplexed
data information.

[FIG. 49] FIG. 49 illustrates an internal structure of stream

10 attribute information.

[FIG. 50] FIG. 50 illustrates steps for identifying video data.

[FIG. 51] FIG. 51 is a block diagram ilustrating an example of a
configuration of an integrated circuit for implementing the moving
image coding method and the moving image decoding method

15 according to each of Embodiments.

[FIG. 52] FIG. 52 illustrates a configuration for switching between
driving frequencies.

[FIG. 53] FIG. 53 illustrates steps for identifying video data and
switching between driving frequencies.

20 [FIG. 54} FIG. 54 illustrates an example of a look-up table in which
the standards of video data are associated with the driving
frequencies.

[FIG. 55A] FIG. 55A illustrates an example of a configuration for
sharing a module of a signal processing unit.

25 [FIG. 55B} FIG. 55B illustrates another example of a configuration
for sharing a module of a signal processing unit.

[Description of Embodiments]

[0013] (Knowledge on which the present invention is based)
The present inventors have found the following problems.
30 [0014] In High-Efficiency Video Coding (HEVC) that is a

next-generation video coding scheme, the context model in coding

and decoding various control parameters is being studied (NPL 2).

The control parameter is included in a coded bitstream, and is a

parameter (flag, etc.) used in coding or decoding processing. More
35  specifically, the control parameter is a syntax element.
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[FIG. 35]FIG. 35 illustrates context models using values of control 15parameters corresponding to two
neighboring blocks according to Embodiments. [FIG. 36]FIG. 36 illustrates increase in memory usage
when an upper block is used according to Embodiments. [FIG. 37]FIG. 37 illustrates an overall
configuratidh(of & jcontent 2Ojerogmlivige sy stem foe linipleiméotinpedontrenirdistritithan $éhvieasidrIG.

38]FIG. 38.illusirates an aqverall confi tion. of a digital broadgasting system. [FIG. 39]FIG. 39 is a
block diag(r:grﬁ%[@sﬁ%tiiﬁg%a%ne%gcr%ﬁegg%{%g@h?igau%gohﬁa g@ﬁyﬁﬁéloﬁrﬁg[i?@éﬁbﬁél@%ﬁﬁg @block
diagram illastratitig-ara Bxampld ofi argonfiguratian biaatigfaratatien cepldducisiy/racordingl ang that
reads andWyrites,inf ion from ordj edi hat is a ical disc 41)FlG. 41
illustrates ;w té?(%i#np?‘égc}ﬁ?aa&ggrhigu%%%ﬁ%%ﬁe&%ﬁindsgrr?eddkﬁ%ﬁha(\)f’ @n%b%carf [gl[ls%j fPtllG(.)ﬁZA]
FIG. 42A ittostchitde aa exalapteofta cellutp phiedk. §FIGy B2E] F$G;A2aB istate sablook tiadram

o, e 25 plvaEn e ela R, RC UG SAhuTEnse e o
multiplexe@aragifions are divided into smaller categories, that is, as the number

of conditions 1 increases, the number of the cases that hold true for

the conditions decreases. As a result, since the number of trainings

10 decreases, the precision of the predicted probability decreases (for
example, see "dilution effect” in NPL 1).

[0016] Furthermore, decrease in the number of conditions
indicates not considering a context (surrounding conditions), and
being not adaptive to the statistical variations.

15 [0017] In designing a context model, after determining a
guideline for designing the model, it is necessary to consider the
validity of the model by conducting verifications specialized for an
image, such as the verifications of statistical variations in details of an
image and in control parameter for controlling coding and decoding of

20 an image.

(0018] In H.264, using advanced events of a limited number for
coding a symbol is a criterion of a rule, and the context models are
classified into four basic design types.

[0019] The first and second types relate to coding and decoding

25 of a control parameter.

[0020] The first context model uses coded values of up to two
neighboring coded values (see NPL 1). Although the definition of the
two neighboring coded values depends on each signal type, normally,
values of corresponding control parameters included in neighboring

30 blocks to the left and upper of the current block are used.

[0021] The second type of context models is a type for
determining a context based on a binary tree as an occurrence
probability. More specifically, the second type of context models is
applied to the control parameters mb_type and sub_mb_type.

35 [0022] The third and fourth types of context models relate to
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[FIG. 45]FIG. 45 illustrates how a video stream is stored in a stream of PES packets in more detail.
[FIG. 46]FIG. 46 illustrates a structure of TS packets and source 5packets in the multiplexed data.
[FIG. 47]FIG. 47 illustrates a data structure of a PMT. [FIG. 48]FIG. 48 illustrates an internal structure
of multiplezed dregadnfdrohatonli fFdG ARG L49 llastraes eadiderabsiticiure afistegaimilagttyibute

information, [FIG. SPJFIG. 50 jllustrates steps for identifying,videq data. [F|G. 51]FIG. 51 is a block
i s St e e i R el RS
moving imége cosigayméatipd amd! ére novindgienqge degoding efétbimwhtS actording teedchaaf
Embodiments. [FlG. IG. illustrates a confi tion.fo itching between driving frequencies.
el LGl ol sy b R R R el
20[FIG. 54jeic dadllastchtes amrexdaimel of al look-Gpetable jn which the standards of video data are

e AL S i RSP I P AR gl cogfrencr
a configuratigplementation of the probability transition model in H.264, such as

the first type, have long been studied, and will be applied to HEVC that
is being studied (see NPL 2). For example, the first type (context

10 model using neighboring syntax elements) is being studied to be used
for the control parameters alf_cu_flag, split_coding_unit_flag,
skip_flag, merge_flag, intra_chroma_pred_mode, inter_pred_flag,
ref_idx_Ilc, ref idx_10, ref_idx_I1, mvd_I0, mvd_I1, mvd_lc,
no_residual_data_flag, cbf_[uma, cbf_cb, and cbf_cr (see 9.3.3.1.1 of

15  NPL 2).
[0024] However, the present inventors have found that there is
a probiem in the memory usage in coding using the “context mode]
using the two neighboring blocks” of the first type.
[0025] FIG. 35 illustrates context models using values of control

20 parameters corresponding to the two neighboring blocks.
Furthermore, FIG. 35 illustrates the context models using the
neighboring blocks in H. 264.
[0026] The block C in FIG. 35 includes a value of a control
parameter SE currently to be coded and decoded. When the value of

25 the control parameter SE is coded, values of control parameters SE of
the same type included in the upper block A and the left block B that
are already coded are used. More specifically, the probability p(x)
indicating whether the value x of the control parameter SE of the block
C (or the first binary value of bin string of the control parameter SE)

30 is 1 or 0is predicted based on a conditional probability p(x]| (condition
A (value of the upper block) and condition B (value of the left block))
using, as conditions, the value of the control parameter SE of the
upper block A and the value of the control parameter SE of the left
block B.

35 [0027] FIG. 36 illustrates increase in memory usage when an
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for sharing a module of a signal processing unit. [Description of Embodiments] [0013](Knowledge on
which the present invention is based) The present inventors have found the following problems.
30[0014]In High-Efficiency Video Coding (HEVC) that is a next-generation video coding scheme, the
context moagh @y dobbrdk aisdueedding various control parameters is being studied (NPL 2). The control

parameter.is ed in a,co bitsire and,is a parameter (flag, etc.) used in cpding or decoding
processin .al\qrc?r%ﬂgSSpeci i@a%é, h?(gdnag%‘)pgﬁgﬁgfe? ig gs’s’yﬁ?&x e%%n%.p%%ﬁl?%éjt%ﬁtle&)%cmodel
is informatiop medicatig (i) miti¢H thnditidna$ coasiderqd-fod (G} i@ signakdd dimch tndt Hadkelement of
a multi-val binary, value, a binary,seque in string). ,~whic dition” indicates which
condiion Wit He ey & S e dus e asal B s eeeC ER Y
paranseterstioibe iagsjdersu @n d\cdadbioncisdpgropitatet Asrihmeocenditidhsyse divided infdsinaller

categories, t%%;éﬁi%%%ef'E”B‘?%Pfﬁ%%&di&oiﬁéliﬂar Ssﬁ'?’ EH%.“H!B??? Bf E'Pﬁoca}éeﬁ {ad hold frue for
the conditionS decreases. As'a result, since the number of trainings [0 decreases, thé precision of the
predicted probébiliyndécréuseés €fod exdrmples séeolipdon mftturt is Kipl__ia (D016 FHuethe prpsre,
decrease i um fCé)lr]gi lans ingdjcatas\n idey} rr i itigns), and
being not géla;?ﬁ\?é toﬁi‘ﬁ s[?atlsticge?le\/arqﬂrdn@%S%gﬁﬁ n ?e@%ﬁﬁﬁ%%%@t %Fo?eﬁ%%%e%mining
a guidelinésfondasigfitgi thé o dB iths Aezaskasy ts echside it taidigrofBhévaddel by ébiducting

verif@tio%%gpl' 3%“9%@@@9&?8 SH agfh_g]%quifgtgy&%g statistical variations in details of an
image and in control parameter for coftrollihg coding and decodihg of 20 an image. [0018]In H.264,
using advafdeéd®lents of HlimgiteeAufitbetdsie or decode the value of the control

parameter skip_flag of the block C, the coding apparatus or the
decoding apparatus needs to hold the value of skip_flag of PU (or a
result of determination of a condition) corresponding to the position
15 (xP, yA) included in the upper block B and the position (xL, yP)
included in the left block A. Assuming that the picture has a
horizontal width of 4096 pixels, in order to code one control parameter
skip_flag, it is necessary to hold all the determination values included
in the upper row (Line L in FIG. 36). In other words, one control
20 parameter needs the memory capacity obtained by 4096 pixels/block
size.
[0030] Here, the block C to be coded has variable sizes, for
example, 64 x 64, 16 x 16, or 4 x 4. Furthermore, the block size of
the block C to be later coded or decoded cannot be predicted when the
25 blocks in the upper row (Line L) including (xP, yA) are coded or
decoded. This is because the size of each of the blocks in the lower
row (row including the block C) is not known when the upper row (row
including the block A) is coded or decoded. Thus, the coding
apparatus or the decoding apparatus needs to hold a value of a control
30 parameter (or determination value) for each minimum block size,
assuming that the smallest block size from among all the sizes applied
to the control parameters is used as the block size of the lower row.
The positions of the black circles in FIG. 36 indicate conditions that
have to be held, although the conditional values are not actually

35 necessary when the lower row (row including the block C) is coded and
-11 -



coding a symbol is a criterion of a rule, and the context models are classified into four basic design
types. [0019]The first and second types relate to coding and decoding 25 of a control parameter.
[0020]The first context model uses coded values of up to two neighboring coded values (see NPL 1).
Although tHe defimition of the two neighboring coded values depends on each signal type, normally,

values of ndlng c nt arameter |ncI ded in_nejghbarin ks to per of
the currenﬁl@? re use '[’H "fﬂg'é%t ype o?c%ﬁ!gbﬂ%g I gj% géﬂ&ﬁgga
context balft obfabinaﬁy teeechs dreoce ppenceytiabibty . Iimtewpeﬁtf@altyo e pecaril thipe of
context m ied t C Lpar, ter type and sub,.m 5 00 2]The third
and fourth' ty é %Qﬂl@bpo ‘ggﬁﬁﬁ;ﬁfr&%? %ﬁg‘gr{\é §c§g|§l§ao rges)éD I?%a ues% éesétﬁtal
data),ssuclh wmna@e@étabtﬂrd@wcﬁtypetuedmamg the Aastabededz bedbdodécdwalmémretha 1IsEanning

oeorti fr%%qﬂﬁégc}v (NN ?@g ues eve é[?oé;%% qgtefp@n%séaggm%g

according to ecoded and accumu vantagesof
thedesign@im@meanmhmlemeﬁatfmwtthetp@éhabnmm@term)rach@ﬁeem Feb%hesmelcasahee‘irst

ype, ave o been.ciias apl o aBPlEcIRHENS 1t e boing sded cee B )

example, ntext io model using neighboring syntax e eing stu |ed 0 be
used for thead’@m@ltﬁamnﬁeﬁéw\alfth@na@@prsW@jnﬂj(@ﬁutﬂag skig fisg, ihergbidiagrechical

intra hroa‘uél P pwfq)%; Eﬂdbﬂég gef idx_lc, ref_idx_10, ref idx_11, mvd_10, mvd_11,
mvd_Ic, no_r uaﬁ ta fag cbf_luma, cbf _cb, and cbf _cr (see 9.3.3.1.1 of 15NPL 2).

[0024]Hovxiéi/é82r}e presefsingéiibrs b foOABERA: thevertors have found that the
memory usage increases by using the conditional values of the upper

blocks in performing arithmetic coding or decoding on the control
parameters. Furthermore, the present inventors have found that the
15 memory usage further increases in HEVC.
[0033] In contrast, the image decoding method according to an
aspect of the present invention is an image decoding method using
arithmetic decoding, and the method includes: determining a
context for use in a current block, from among a plurality of contexts;
20 performing arithmetic decoding on a bit sequence corresponding to
the current block, using the determined context to decode a binary
sequence, the bit sequence being obtained by performing arithmetic
coding on a control parameter of the current block; and inversely
binarizing the binary sequence to decode the control parameter of the
25 current block, wherein the determining of a context includes:
determining a signal type of the control parameter of the current
block; determining the context under a first condition that decoded
control parameters of neighboring blocks of the current block are used,
when the signal type is a first type, the neighboring blocks being a left
30 block and an upper block of the current block; and determining the
context under a second condition that the decoded control parameter
of the upper block is not used, when the signal type is a second type
different from the first type, the first type is one of
“split_coding_unit_flag” and "skip_flag”, and the second type is (i)
35  "merge_flag", (ii) "ref_idx_[0" or "ref_idx__I1", (iii) "inter_pred_flag",
-12 -



a problem in the memory usage in coding using the "context model using the two neighboring blocks"
of the first type. [0025]FIG. 35 illustrates context models using values of control 20 parameters
corresponding to the two neighboring blocks. Furthermore, FIG. 35 illustrates the context models using

the neighb@ing btenkaiini B 264, [0026}F e idlock @) FIGn35 mxlides B hye oflagodntrof parameter
SE current)y tp be cpded and decqoded. When the, vajue of 25 the,contro| parameter, SE is goded,
values of AR pERH RS BEOH G (80 e REATTINE up A bIGth M ar kP Rt Seck &
that are altedsly cotled are used. More specifically, the probability p(x) indicating whether the value x of
the control ter SE of the block C (or the first hipary.value of hin string of the contrpl parameter
SE) 30 15 TOD g B preciel] Hisek o & COHChOA aBag 86 ARGHENG: (VERCOR e bper
blockandreahditen Be(\ralaenaf thel et hlock) Mesirgs pe comdaidgs, ithe al uena glee deatvali pgrameter
SE of the y lgck A and the value of the control par ter SE of the left block B. 35[0027]FIG. 36
illustrates {ﬁ§§é§§ insr[nnecn"sfoFbﬁs%%é?\}\-/R}eR %Ha-%%%%@b %C&% b Es"eBe?‘f I(IEI-E E?é]% %Cp(i , YP) is
a position af anrupeer peft pixet bf a pfethicticeaand Uy paif dhmotors pnedictad ineliding thesblock C.

coted. FuRRIERO P I I B oo e T Pk koo Bk B

used as a gbrigition @, (aloerd thel comtidl paraseter skire fldyeof et dppekbmok). Fethgpmere, (xL,
o FIG. 36 \? ) o i) . : -+ |
o e 00 n S oo T oY e Bk (06 DO 08 b A SRl e of

the controlyearbne tpiRskip 648 sF e DRIGKNO Orie gollieg Kppardies oraneatacodiag @ppanalie needs
oo Sl L SR ALY S et psenc ieRRRera AL e
image decoding method can appropriately reduce the memory usage
of the control parameter of the second type without, for example,
15 failing to evaluate a BD-rate of an image.
[0035] Furthermore, according to the image decoding method,
the context appropriate for a hierarchical tree structure that is a data
structure that is not consider in the conventional H.264 and is unigue
to the new standard HEVC can be used. Alternatively, memory
20 reference can be performed.
[0036] Furthermore, the second condition may be a condition
that the decoded control parameters of the left block and the upper
block are not used.
[0037] With the structure, the image deccding method can
25 reduce the memory usage by not using the control parameter of the
left block in addition to the control parameter of the upper block.
[0038] Furthermore, in the determining of a context, a
predetermined context may be determined under the second condition,
as the context for use in the arithmetic decoding of the current block,
30 when the signal type is the second type.
[0039] With the structure, the image decoding method can
reduce the processing amount.
[0040] Furthermore, the determining of a context may further
include: determining whether or not the decoded control parameter
35 of the upper block is available in decoding, based on a position of the
-13 -



included in the left block A.Assuming that the picture has a horizontal width of 4096 pixels, in order to
code one control parameter skip_flag, it is necessary to hold all the determination values included in
the upper row (Line L in FIG. 36). In other words, one control 20 parameter needs the memory
capacity obtatned by BD96qixedsiblook stzer 030 iHetd ¢hedaodle €tto badeded has \weiabtedsizes,

for example, 64 x.64, 16 x 16, pr 4 x.4. Furthermore, the block size of the block C to be later coded or
decoded CRRSTE re D SR s S S B e S Lo 1) iy By re
coded or degbdeda iThislis.because the size of each of the blocks in the lower row (row including the
block C) i wn when,the upper r rqQw inclugding t lock A).is coded o oded. Thus, the
coding apslgggég?or the deg\é(')%ngag;%pa%ﬁ%{r:\%g%s tgh%ldqiglgée @%" e‘? (c)§rﬂjr§: é@%eca?r\ésrjﬁetg-rg or
determinatien vakie)for pachasinimyna blackrgize, assuming that the smallest block size from among

all the siz jed to the ol parameters is.us iZze o er. The positions
of the blasﬁ) g%?e in FIG.@%rgwﬁd%ceﬁesgc‘)éﬁ;ﬁ)@%hg%heg\fﬁﬁoﬁé%ﬁeéi%t%%ﬁ thée @gmﬁ%f%%values
are not actiratig 3% iezd sthaat ihen des oded roantond ipaudinteierbidck e dpdeddndklis
decoded. 1]Eurthermagre, th ' bogngsmo in th logk t per
block B) fol g\?vt (‘39 %Q%ﬂé gﬁh?%é%ﬁ%lgﬁhg locks ﬁgﬁ-(#zgﬁ a{ncﬁ éo ﬁgvgpg?sgpe%ttﬁ/ggong t éé@division

of 5 hieralzhicakisioyks is introduced. As described below, there are cases where such conditional

valugg to Eﬁi%’fejed 0 ir.'IEtI.zg'tl:n)’@rq'ﬂ8Pé9'W¥j@@@é?P§ﬁﬁW§§{ﬁ8' L8 %‘tﬁr?taﬂ‘?‘%?%@ the

recursive quad tree partitioning to be introduced in HEVC, becau e control parameters follow the

recursive @hlitio bederhe g ardhical 2Ddepeh, ©F positehLortlioeksPRITBZIASSEU the Present
inventors haygdoundaiihsyailable in decoding, according to a hierarchical depth

of a data unit to which the control parameter of the current block
belongs.
15 [0044] Furthermore, the second type may be a control
parameter having a predetermined data structure.
[0045] Furthermore, the determining of a context may further
include determining a context of a control parameter of a second unit
smaller than a first unit by switching between the first condition and
20 the second condition, based on a control parameter of the first unit.
[0046]Furthermore, the “split_coding_unit_flag” may indicate
whether or not the current block is partitioned into a plurality of blocks,
the “skip_flag” may indicate whether or not the current block is to be
skipped, the "merge_flag” may indicate whether or not a merge mode
25  is used for the current block, the “ref_idx_10" may indicate a reference
picture index of a list 0 for the current block, the “ref_idx_i1" may
indicate a reference picture index of a list 1 for the current block, the
“inter_pred_flag” may indicate one of uni-prediction and bi-prediction
to be used for the current block, the “"mvd_[0” may indicate a
30 difference between a motion vector component of the list 0 and a
predicted value of the motion vector component, the motion vector
component and the predicted value being used for the current block,
the "mvd_I1" may indicate a difference between a motion vector
component of the list 1 and a predicted value of the motion vector
35 component, the motion vector component and the predicted value
- 14 -



memory usage increases by using the conditional values of the upper blocks in performing arithmetic
coding or decoding on the control parameters. Furthermore, the present inventors have found that the
15 memory usage further increases in HEVC. [0033]In contrast, the image decoding method according
to an aspestdfh theugredeffibinvdrgionusamitnéde cecddiag Yrethod sikingsédrithatetic egbding,yand the
method inclu Ees:%gt%minig iacgn}%egf_or uge inla cyrre t blgck, frolr_n anéogg a Elura{(i?t% of ogtexts;
20 perforn% St metl%eé codﬁ)lg OR & 'Bits éf en‘ég & r%gp n%liﬁb' ib%he QIRS&H B ,Slﬂs'ng the
determinediodntext tordecadepadiihany s qiameey thedbit e @en e traingrelotadbieshbynpet fofiming
arithmetic coding. on a cantrol, par ter of the current block; and inversely binarizing.the. hinary
sequence %o %@&(%Qh%%:%{rﬁrlg Sﬂﬁ%tegruoqrtﬁgtzﬁ P&S%én?%?ock(f %ﬁe@eﬁ?he@&grmr%%% a
context incitideshdetermimirig & sigma tyreraffihencobiiot katdntéter of tre mbirbd ntddock ndetarmining
the contex r.afir iti d . r r ighbari lacksof the current
block are us%%,%vrr?(jr{l fiécé{lt%ﬁ%%?ép?ﬁs C:&f‘%gﬁ'?)}p%gﬂgh%ﬁggéné?ﬁn%%ﬁj&ig %e@ﬁé% %efté;%f&%t{ék and an
upper blookiefithie dicele ookt aad detaohisnghheraostxe tmbéo aks edotitec ondition tHsOhle
decoded c r.Qf | i ; | VRS i n e
ditorent 150 8 b Che L e T ot BT e e Tt gl Bt 2 e
second tyié & (iFBE aergs dagn diyate whadrer vefnak a1Cr(iiramsdio pred ek, ofiviitevd_10"
or"myd 11" RO resigual flag. (Vi) i rema. p D PTy uma, (viii)
"cbf_c\:{l)" og:uc@%gr%?6%%%@?&?&%@%?&&%0 t ﬁrﬁ%ﬁdeeoﬁ%ﬁ&%ﬁe@f @gge F‘ﬁ ?educe t eﬁr%%mory
usage. Mo®g §gdcificdlly, in the image decoding method, since the control parameter of the upper
block is notgisagfor a conpgl paameterof the Pecihere is o needioiholddhe, antrol
parameteﬂ'{pf the ;}?acond type of the uppe_’r blocﬁwt e sﬁucture, comparecﬁ?o the case where the
left block dhtsths tppeiaro bided HeCREdNE HiRERHF Ay & c6Atekd ModeMbBed dFEVAINEL of
control paraapigLs-af ReldhpRring peskse hedBemary YsagR Gar ReiFRdHoRE ROLAITING futhy image

decoding method. Furthermore, the image decoding method can approggtel reduce the memory

usagedof the @ontrSitparbaitdar 6k thé eddhd tERCAMRoUE LRI @RaphpIE NETafiAR t6 @allkge wBD-rate
of an ima@%&%@%ufmeé”@é%é?cgf i!?git,o thedmage decpdingimeiod ihs copid appgpsiate for

a hierarchical tree structure that is a da o
performing, and the inversely binarizing may be performed as the

decoding processes in accordance with the first standard, when the
identifier indicates the first standard.

20 [0048] Furthermore, the image coding method according to an
aspect of the present invention is an image coding method using
arithmetic coding, and the method includes: binarizing a control
parameter of a current block to generate a binary sequence;
determining a context for use in the current block, from among a

25 plurality of contexts; and performing arithmetic coding on the binary
sequence using the determined context to generate a bit sequence,
wherein the determining of a context includes: determining a signal
type of the control parameter of the current block; determining the
context under a first condition that control parameters of neighboring

30 blocks of the current block are used, when the signal type is a first
type, the neighboring blocks being a left block and an upper block of
the current block; and determining the context under a second
condition that the control parameter of the upper block is not used,
when the signal type is a second type different from the first type, the

35 first type is one of “split_coding_unit_flag” and “skip_flag”, and the
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structure that is not consider in the conventional 1-1,264 and is unique to the new standard HEVC can
be used. Alternatively, memory 20 reference can be performed. [0036]Furthermore, the second
condition may be a condition that the decoded control parameters of the left block and the upper block

are not usee.deA37 MYl the stiuctdessdlee mage, dgepdipgfmpikod gan2s rduge e Ieniaiy usage

by not using the control parameter of the left blogk in additipn to the contrgl parameter of the upper
block. [OOS%WYH&H‘?CQ&?[@ the determh‘bng ofa %Ylaeagba predé?érmined'fﬁ'rﬁg;]llmay be %}éﬁ:‘rmined

under the $aeoneeenddiiondas dheflcamtext fonise in'therarithmedendecodig ahibe etyrent plopk, 30
Feduce the PIoceLUng amFk (B HOIHnd Forr tERetEhtiing of & context may further
include: ddte@dining whethwiidr hhisths decoded cointrdhpamaeted Bopfiihetiaperdzloackds avalable in
decoding, as_ed on a position of the -,13 - current.blo ,(; and determining the ¢ intextun erthe
econd cohBta GG te SRESed UGHo SRR aIHABH 1 118 pbo HIBER s A 04wt
the struct@mﬂeﬁmagmdecoﬁipg meﬁuﬂhcwf&h@ucgmt@e pbrocgssngamosat fat42]Eartbesinore, in
B e e b e e ek e pio g bl prer
parameter of the second type of the upper block. With the structure,

10 compared to the case where the left block and the upper block are
used as uniformly “using a context model based on values of control
parameters of neighboring blocks”, the memory usage can be reduced
according to the image coding method. Furthermore, the image
coding method can appropriately reduce the memory usage of the

15 control parameter of the second type without, for example, failing to
evaluate a BD-rate of an image.

[0050] Furthermore, according to the image coding method, the
context appropriate for a hierarchical tree structure that is a data
structure that is not consider in the conventional H.264 and is unigque

20 to the new standard HEVC can be used. Alternatively, memory
reference can be performed.

[0051] Furthermore, the image decoding apparatus according to
an aspect of the present invention is an image decoding apparatus
using arithmetic decoding, and the apparatus includes: a context

25 control unit configured to determine a context for use in a current
block, from among a plurality of contexts; an arithmetic decoding unit
configured to perform arithmetic decoding on a bit sequence
corresponding to the current block, using the determined context to
decode a binary sequence, the bit sequence being obtained by

30 performing arithmetic coding on a control parameter of the current
block; and an inverse binarization unit configured to inversely binarize
the binary sequence to decode the control parameter of the current
block, wherein the context control unit is configured to: determine a
signal type of the control parameter of the current block; determine

35 the context under a first condition that decoded control parameters of
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10[0043]Furthermore, in the determining of a context, it may be determined whether or not the
decoded control parameter of the upper block is available in decoding, according to a hierarchical
depth of a data unit to which the control parameter of the current block belongs. 15 [0044]Furthermore,

the second bishimayibe eroakel pridTacte rRaYIbdhoRIRARterTRY, dRleesiriBIsignal type
a context of a control

[0045]Furthermgre, the determining of a context may further include determinin
acton 51 LSy o S B OIS Rl 65 K RFRG Both i RS S AN P B 20 the
second cobilitickn dfaged an areerinol pakamater didtherfirirunith@4bitastitenimarer thesecond

"split_codi t flag" may jndicat h th t block is partitioned into a plurality of
piocks, N TR HAY TR B SPHAREE B KE UL HTBAT B0l 15 B Sbelh Ghe b g’

may igdicate ahethveren ndt@ signgeInydee2ts ia useddordheyperetitidoen thirgei_the 10Fsoay

indicate a referenge pigcture index of a list O for the.current block, the "ref idx 11" may indjcate a
reference DA Tidbs b & PR 1t PR lort BlLok A et bie 5 G 1 oRUe GAH of
uni-predictiordanghe-predintion to thepasedsfor(te clmengaodka tie "nivid,_10tafaydndicate ac30
difference.bet¥vee alr’rlmtio vector compone trf) the list.0 angl a predicted value of the motion vector
componentfﬁahéﬁon vector on'w?) %'énpgﬁgth e(JIiit'eV vallie gei t% uSed fOFH rrerﬂ\fﬁock, the
"mvd_11" tmaty_indiciate aldiffatencl dgtweer ainotidimteeatoc bompume ptrefthenistiz 'gnd 4 piedicted
value of the mpti Gtor.35,C nent. .the, motion, yegtor component and the predicted value -14-
being(ﬁsed ?)S]rpth%%re’ntab gcliqlr?g"ngéﬁes(eigyaﬁ_%aég_ raé“ may indicate whether or not residual data
for the curt@ BidbEK exists\Hd ibbra_claofig upedd ompda' enagniadieattearoitiregpredistion trasde for a

chroma sa&ﬂe’_%fé % gu,ﬂ;ggtrg!gﬁgogyoﬁh;%gma" may indicate 5 whether or not a luma transform

block of the currenttE) ock contains on € transform coefficient levels not equal to 0, the "cbf_cb"
may indicdté Whather or nbta tietrarstermtbleckrofte oto@din ®lcokpantding anecamdiorg ttansform

fficient I 'cbf. o' ind t K of
e 10 cUTEETONR Ko G Gh 5 Mot S I e ecIg b B P gL el
[004T}Furtheithderes ecedifiigroce sk reactprBirB withna fustesandardand teeddmy prodesses in

accordance Witk standardnay.b ' d I identifier indicat] f 15
the first stfﬁéﬁaﬁﬁaﬁgﬁﬁeg)ﬂ? ﬁgr%d;érd?:t \é{?ggﬁti mr%eﬂgglﬁt&mﬁn %fo(‘;r e%‘?s?gr&gﬁ%]r?cd%he
determinir@eii @rédifteRt, HE pEVioARIAY CAEtheAnEer8eE HinEAZIBEOMAYHE peslofioetrad the

decoding pracesses B asCganes Wik ihe, lirst standaxd whep the identifierdndicates e first

20 perform arithmetic coding on the binary sequence using the

determined context to generate a bit sequence, wherein the context

control unit is configured to: determine a signal type of the control

parameter of the current block; determine the context under a first

condition that control parameters of neighboring blocks of the current

25 block are used, when the signal type is a first type, the neighboring

blocks being a left block and an upper block of the current block: and

determine the context under a second condition that the control

parameter of the upper block is not used, when the signal type is a

second type different from the first type, the first type is one of

30 “split_coding_unit_flag” and “skip_flag”, and the second type is (i)

"merge_flag", (ii) "ref_idx_I0" or "ref_idx_I1", (iii) "inter_pred_flag",

(iv)y "mvd_I0" or "mvd_I1", (v) "no_residual_data_flag”, (vi)

“intra_chroma_pred_mode"”, (vii) "cbf_luma", and (viii) "cbf_cb" or
"cbhf_cr”.

35 [0054] With the configuration, the image coding apparatus can

-17 -



aspect of the present invention is an image coding method using arithmetic coding, and the method
includes: binarizing a control parameter of a current block to generate a binary sequence; determining
a context for use in the current block, from among a 25 plurality of contexts; and performing arithmetic
coding on ithel binaryrsequeneugingsthgeletermined context to generate a bit sequence, wherein the

determini f.acontext includes: determinjng a signal type of the contrpl parameter of the current
block. Cotb DI the cori A RIERS Hre AR TR R O AT AR ST 1 ARICATRLS blocks
of the currentblodkrare osed, vepencthe Sidraltype éa finstdyrieo thésneighbeosige lnodks baingia left
block and an upper block of the current black: and determining the context under.a secongd gondition
drord ARG d e

that the control pafsn 8P 8f the' szpgb(l“ ?L}ge]g% i e é%ﬁa?@%g 8 %ussego%d pre

different fromabe fustdtimpeg, drepbfabtiype is one of "split_coding_unit_flag" and "skip_flag", and the
second type js{p) ymerge () "ref_idx 10" or.wef idx 11", (i) "inter pred, flag”.(iv)"'mvd
10"or"mvdﬁ_%ltf'5,(g/; "no_reg%%eaéégt%_ a&@ﬁ?ﬁ'réfﬁ%&%&%%@f %oéei', z\ﬁf)e@ﬁ?jh‘%ndgy%nad (viii)
"cbf_cb" osydtifeon’,. & [0048viith the stnictane; the inmage: dodidgonatiodt esngedgca the memory
usage. Mo itically, i image ing [ ) rolp t u block is
not used fo'rrggl%éggllt?]o(? ppéréar&rgg{éﬂ ’o?tqlhéD %@néﬂ%@?&ﬁi%@%’ rﬁgigéét)é ﬁ%ﬁ%%ee%ﬁtt%ﬁﬁéﬁ%eter of
the secondngié ofithetbyspeirdiogcatat tharsteitiureh 20 compardito theagsawhem e éfeblock

and l'lt'be upr%e(;&lac%ﬁgr Léscf)ﬂj?ﬁ uniformly "using a context model based on values of control
parameters of neighBoring blocks", the memory usage can be reduced according to the image coding

method. Flfériore, the Tha&gd woatiey wetodiogh anpopadtety radcsiite MBADE Gsage of the 15
control pargmeterof e second; ype yithout, E’E@@ e faling logvajuaie a By tevpﬁlarb@age.

[0050]Furthermore, according to the image codihg method, the context appropriate for a hierarchical
tree struct6fectbidi (o H i@ setidiee ihths ifiessisiietm theawshiv@dtional H.264 and is unique 20 to

the new stgdarg HEVC cap isinelenemabiely; memondRis e 2108 Peiie Melecific

[0051]Furthermore, the image decoding apparatus according to an aspect of the present invention is
an image @&cvdiRdep i dtie uBirRsathnBNEaétebing, TdMd the lissarfhePeRidenad ebintsa

constituent elements, positions and connections of the constituent
elements, steps, and orders of the steps indicated in Embodiments are
examples, and do not limit the present invention. The constituent
elements in Embodiments that are not described in independent
20 Claims that describe the most generic concept of the present
invention are described as arbitrary constituent elements.
[0059] (Embodiment 1)
An image coding apparatus according to Embodiment 1 of the
present invention will be described. The image coding apparatus
25 according to Embodiment 1 determines a context by switching
between (1) using the upper block and (2) without using the upper
block, according to a signal type of a control parameter in arithmetic
coding. With the structure, the deterioration in image quality can be
suppressed, and memory usage can be reduced.
30 [0060] First, a configuration of the image coding apparatus
according to Embodiment 1 will be described.
[0061] FIG. 1 is a block diagram Iillustrating an image coding
apparatus 100 according to Embodiment 1.
[0062] The image coding apparatus 100 in FIG. 1 is an image
35 coding apparatus using arithmetic coding, and codes an input image
- 1R -



25 control unit configured to determine a context for use in a current block, from among a plurality of
contexts; an arithmetic decoding unit configured to perform arithmetic decoding on a bit sequence
corresponding to the current block, using the determined context to decode a binary sequence, the bit

sequence diging ob2ined kye3kpeterming sritbmetid 2adingTuncaicoaue pacimeterms e tugent
block; and.an.inverse binarization unit configured tq inyersely binarjze the binary sequepce to decode
the controﬂ?ac}anllaféﬁjéhﬁe c?lrrecrﬁ%%(g lﬂ?\/g”éﬁéin%[#weymn?extsc% o‘?ﬁ“i?% céﬁ?i‘ ure](;B r deftermine
a signal type ofstfie-coatial asaretgu afttie gticentibtatk 1 dE3ermines3dabéccoategt indedarigst
condition that di%%led contral argmeterﬁ of -16- neighlkg]orinlgsblgﬁks offthe current kd%cglé r{%‘ised,
when the &8:’1& ypée 2 lﬁ}gﬁ(j%% %%%'%%%ﬁﬁgaorﬂocks %glngea ER'bIoRK anat o upper blocK of the
current bleok; add degeunniite HEcqoatexinimde paseoohid conditiond ha) the dededted modiadli parameter
of the upper block is not 5,used, when signal type is a second type different from the first type, the
first type is On gp‘%bl%fc%(ﬁnaivl\%ﬁ_flgéfgand "skip_flag", and the second type is (i) "merge_flag", (ii)
"ref_idx_1Dp0066'3df_idx_1THifiirtintaro preditflddy 1 (ieptmvth s ar trandrelpanameter 130
"no_resid a_flag., (vi)."intra, pr ey, (viD."c a", and (viji) = f, cby

"cbf_cr". [%%%i%ﬁh%ﬂéo%ﬁgﬁgt@géga:%fn%§eg {arg(‘:ic()ldlﬁé a%%a‘?é%éﬁgan EaB u&%ﬁ%@fﬁ&lﬁﬁusage.
[0053]Furtherhooé, e imageasoding aippaadesatetedimmgpio @n aspet piahensrdsane infefitien is an
image, codi p usin aritgmetic cading, he.ap tusdncludes;a hinatization unit
contghred 10 Bnen L S ST Bk eter ot S Bk To o0 rele & binDs sonuohab o sontext
control unip cedfiglicad {pdedintimawoitefor aéd hretreucugsnt block fronb anteries plarndty of
contexts; peh AR ANRSFRCAGIAG uat qanloutt (o0 pedaum el eaing eruihe bingey
sequence using the detérmined context to generate a bit sequence, wherein the context control unit is

configured-@n tedé e BSiERRI Ly &ﬂi@é@hlﬁﬁﬁ%}rém& o te Berend Bdck; Tbtepmireehe
context unglgﬁ erfystaendivion thak eonie! W@@SWF&f B%JQQHQEEQP'9§@ ?ﬁ)“’t‘h guirent £8 lock are

used, when the signal type Is a first type, the neighboring blocks being a left block and an upper block
of théfcurrkit Bldtic e detéfifinkQHAe context under a second condition that the control parameter of

the upper piggk igjnot usegyhe() HieiaNaL RS IS P birg difereationying fisbivpe. she first
type is one of 30 "split_coding_unit_flag" and "skip_flag", and the second type is (i) "merg.e_fla?", (i)
"ref_idx 10 ek "efadsti ffergmyeantse pdaafiage de) medwee or thed nRutimage signa
“no_residugh i fags. (a8 LURRARTErLANIe 6/ chl s @it (Wil gbf_cb” or
"cbf_cr". 3(’)5{4&)054 With the configuration, the image coding apparatus can - 17 - reduce the memory
usage. [0085HRthermore] the HrRQeedating addnPaspastes unit 103 transforms

20 the residual signal 122 into frequency coefficient values and quantizes
the obtained frequency coefficient values into quantized transform
coefficients 123 (residual data).

[0066] The inverse-quantization and inverse-transformation
unit 105 inversely quantizes the quantized transform coefficients 123

25 into the frequency coefficient values and inversely transforms the
obtained frequency coefficient values into a reconstructed residual
signal 125.

[0067] The adding unit 106 adds the residual sighal 125 to the
image prediction signal 129, and outputs a reconstructed image signal

30 126.

[0068] The intra prediction unit 107 performs intra prediction
using the reconstructed image signal 126 to generate an image
prediction signal 127. The inter prediction unit 108 performs inter
prediction using the reconstructed image signal 126 to generate an
35 image prediction signal 128.
-19-



according to an aspect of the present invention is an image coding and decoding apparatus including
the image decoding apparatus and the 5 image coding apparatus. [0056]The general or specific
aspects may be implemented by a system, a method, an integrated circuit, a computer program, or a

recording (YA, of by artashivancpombNa9s cldhay et hemayeod buitiegiasegriru, the
computer pr. ram the 10 recordln medium._[005 ](li?l edecodln%ag aratu and the
ﬁtu ) %

image cod S0ty B 3 eLiap: 5f fheiBH bRl Ecift ﬁ?fg%gcrlbed
with refereﬁ@m@l dg;@V\ﬂhgs;mg@%ﬁmmmmg@s‘mmq@@eremaﬂer indicate specific 15 examples of

the prese ion. Th ues shapes, materials, cqnstituent. sitions and cpnnections
of thpe conryf@\?rﬁ lement eﬂé%{ B?dé%‘gﬂh b@%a‘rﬁ?ﬁg %énﬁfgﬁﬁﬁen%sépegefgrﬁples
and ds noUmBilTs ptb@errtq inyaniiond Theacotitnent eleffirntsribEmRBlinaents that ace motol
described in_.inde laims that describe th most enen ce resenj jnvention
are cescrid A5t ahy ot CR R DI RHTs IR OB HEEE e DR N chdidy
apparatus[@pgartiing to Erilandiment Icofrtfiey presgotninvebtienwelt ik tedenaedh Ebei llmggmmdzding
apparatusfgfcc rd\;a)%&? Emb?é iment 1 determines a context by switching between (1) using the

upper bloc i é upper block, according to a signal type of a control parameter in
arlthmetlc maﬂ@]wnh thé $Guctuie dHe: deté oratibhdo kndigey qaatity Lah de/auppbéesksh gild

S A R SRSl QST RIS e AR
coding apidrsausz10Q actirdidd. toaEmouddirient bjade2iTihel kihge rdding im@ryratod 1606hi EIG. 1 is
an image 33 6aAING ARPar S UL AFIIGHR SOHBEPITLLYRR VAPPAL 12988 g th coding
process on the control parameter 130. Although the description
about the variable length coding process on the quantized transform
15 coefficients 123 is omitted, the process can be implemented, for
example, using a known technique.
[0073] The binarization unit 141 binarizes the control parameter
130 to generate a binary sequence 151. More specifically, the
binarization unit 141 is a processing unit that performs “II.1)
20  binarization processing” according to NPL 1. The binarization unit
141 transforms the control parameter 130 into the binary sequence
151 referred to as "bin string" for each signal type, according to a
predetermined binarization method. The correspondence between
the signal types and the binarization methods will be described later.
25  When the input control parameter 130 is one binary value, such as a
flag, the binarization unit 141 outputs the control parameter 130 as
the binary sequence 151 as it is,
rco74] The context control unit 142 determines a context for use
in arithmetic coding of the control parameter 130 included in a current
30 block to be processed, from among a plurality of contexts (a
probability state table). Furthermore, the context control unit 142
outputs a context index 152 specifying the determined context to the
binary arithmetic coding unit 143.
[0075] More specifically, the context control unit 142 is a
35 processing unit that performs “2) context modeling” according to NPL
- 20 -



-18- signal 121 to generate a bitstream 124. The image coding apparatus 100 includes a control unit
101, a subtracting unit 102, a transformation and quantization unit 103, a variable length coding unit
104, an inverse-quantization and inverse-transformation unit 105, 5an adding unit 106, an intra

prediction unit 1Gi& abintend@redietion UnintO8! apd seswiteht189{0663¢The cantpakiuratit9lof
calculates g contro] parameter 130 hased on the input image signal 121 to be coded. For example, the
control pa NS0 TOMEES AR OHTATY AEAHEG68 o He b thbtk [0 S5 IT3 ¥ be
coded, a sizétofra et efoaotignupneticuod. (pretistionriritk P ot tod curfent dbaete bescoded, and
control information of the unit of motion prediction. Here, the trol parameter 130 (contr ta) itself
510 be COEN PR S O I68 Sl LA LBRt 6 pEPSnE L R albid 18 enoth
coding uni4 404 r fl0GAThetsubtsicing lubit 162 ehil¢tlatesom tesidyza simet 12 thalisandiffarence
(residual value) between the input e signal 121 and,an image prediction signal on_a hlock unit
basis, 00LTNS D nERAHRER R1d HoGn IR i 1035 LG, SNE For SgnEr s o
freq ufencyco:oép‘f_in;tmt Mﬂgbfalnm@ﬁnmmgeéi]@rtﬁmd ifinen wemicy ?ce‘lé;fffiditamz*;I ml néexitd rqdferxtizeq
transform icients. residual data). i -guantization and inverse-transformation
unit 105 in%%‘g'e% %éﬁti@gsi{%e%ﬁéﬁtﬁgfg@[ gigr%fgr}r% %/e%%%%fglyé% t|hto the frequency coefficient
values and @riv@fskly trandfarnah ¢éhevobraipetifeequentg xbefficietitolalues intd 42 e bumistauctédresidual

AR AR LR e AR b
intra predidiighding the elements in the binary sequence of the control parameter
130 into conditions of conditional probabilities, as states of the
context, and initializes and updates the probability state table,
[0077] Furthermore, the context control unit 142 holds a state
15 (probability state index) for each occurrence condition t (for each
context), as a further division of a signal type (for each element
number in the binary sequence of the control parameter 130 when the
number of elements in the binary sequence is two or more; the same
will apply hereafter). The state is represented by the total 7-bit
20 value by combining the occurrence probability P (internal ratio,
typically, a 6-bit value) that is the lower probability of one of two
values 0 and 1, and a 1-bit value indicating which one of the values
has the higher probability. Furthermore, holding a state means
initializing and updating the state. For example, the updating
25 corresponds to changing the indexing that indicates a current
probability state (that is, a probability) as a transition among 64 finite
states as in H.264.
[0078] When an event X at the most probable side having the
highest probability between the two values occurs, a ratio of the
30 probability at the most probable side is slightly increased. For
example, the context control unit 142 can slightly increase the ratio of
the probability at the most probable side by incrementing or
decrementing, by 1, the value of the probability state index
corresponding to 64 tables. On the other hand, when an event Not-X
35 having the lower probability (against the predicted probability) occurs,
=21 -



using the reconstructed image signal 126 to generate an image prediction signal 127. The inter
prediction unit 108 performs inter prediction using the reconstructed image signal 126 to generate an
35image prediction signal 128. [0069]The switch 109 selects one of the image prediction signal 127

and the image peediction signerdL8 wird P@@H@r?él%e@@t@ﬁb%%@ as e HprgePpredistingigignal
129. [OO?O&_‘\I’he variag)lle length codipg unit 104 codes, using the 5 CABAC, the 9uantiz (fd transform
P55 2P i

coefficient 959&@9&%&%@%@?& BHcA RpEERERKTY §EMkRiB & BRIfEART 24,

[0071]Next thereoafigiratinn okthe, y@inbledengily casling w10k will Pr dessribestt[QRMARYE. 2 is a
functional block 2% ram of the variab%!ge’g??th 10coding unit 104, The variz?gs'ﬂ%le@gth codin% unit 104
includes abikrizi glﬁﬁcﬁf ,EQQOFI(Pe ?rGI‘mf?tnlt4 ,%aﬁ%ﬁﬂa@saﬁtﬂ etl® it‘?g BHRLE43. The

followsng deseeldesathe yaiialiedepath ¢oting pivieesmerethedoatiglpavametersk3Oa dlthougirthe
description about the variaple length coding process on the quantized transform oefficients 123 is
omited, (RAAEEE O B A o b A 0 i Ea A2 2D 73l
binarizatiohQntd} 1 binarizee thétontrgl paratieteetiR0 tazgelekate abivaryl skljuepeeftyhidore
specifically, binarization,unit 141 i rqcessing unit that perfo “11.1) 20 binarization
orocesand AREIGHE 16 RS T SRS TR0 R Fore In S0 at Eltr=td nto
the binary deteentien £5il bgfeheddo massbinainmgdion rach 4ignad tyee @cebedihg:t® & predatermined
binarliéatingrhe'&BJ% The corresqondence between the signal types and the binarization methods will
later.

be describe 5 VAHEH the nput control parameter 130 is one binary value, such as a flag, the
binarizatiopQtA}¥1 outputkotne spetcdfigaridm dtbeli3has tha bhiranyesequemdenth L agitlid J0674] The

context Cogtroépggelsd'sztrqgterur?'mesﬁw%%m%(éut%%]es “3) binary arithmetic coding”
according to NPL 1. The binary arithmetic coding unit 143 performs
arithmetic coding on the binary sequence 151 using the context
15 specified by the context index 152 to generate the bitstream 124.
Here, the arithmetic coding is to handle events occurring for the
control parameters 130 of various signal types as a cumulative sum of
probabilities, and determine correspondences between the events by
narrowing down the range to a predetermined range on one number

20 line.
[0081] First, the binary arithmetic coding unit 143 divides the
one number line into two half sections, according to the occurrence
probabilities of two possible values of the binary given from the
context control unit 142. When the actual value occurring for the
25  binary (for example, 0) is a value with a higher probability (exceeding
0.5 (for example, 0.75)), the binary arithmetic coding unit 143
maintains the lower limit “"Low” in the range on the number line
without change, and sets a value corresponding to a result of
multiplying one time a scale coefficient 0.95 by the probability 0.75
30 this time, to a new range. On the other hand, when the actually
generated binary value is a predicted value with a lower probability,
the binary arithmetic coding unit 143 shifts the lower limit “Low” by
the higher probability, and changes the range according to the lower
probability. The sections are held according to a cumulative sum of
35 results of multiplications of the probability ranges. When a value
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in arithmetic coding of the control parameter 130 included in a current 30 block to be processed, from
among a plurality of contexts (a probability state table). Furthermore, the context control unit 142
outputs a context index 152 specifying the determined context to the binary arithmetic coding unit 143.

[0035}!\/!0@/ﬁneC@CadiwsfgeLpe%%blmlpﬁrobumtéé%iiea;iSSmQQﬁ@MZ ,ingﬁ@itéﬁ@tcm&fmcsf'ﬁ)rc@lntex;
modeling" according, to - 20 - 1. The context control unjt sequentially receives a plyrality o
omonts NS BT Fas R0 S REERIB S FOUBIORERA TRASIETS BHAR 10 AONAL EAR . The
context coetﬂ@wmf&sslemwl gt?‘tﬁfm\conmléwp msﬁ@mfytgerbmm | atfithe santg! fm;n&rgeter
130, 5 according to,the signal type of the control parameter 130 and.an element pasition of t inary
e ol R g A e e e -
152 that iscart imdex irtdicdiingdhe selacied nantexti (@0 T6jE urtheraorer drageanteRibeondiol alyif 142
holds the 10probability state table of values (context index values) obtained by dividing the elements in
o binany S Bl e B DD LT S B0 UL e of crn B o B SIS HCL Saratos
of the contdxt, gmecbibiibliiey and lugdates thetprabvalality statedablef [@dputtherorse (di@tentext
control unit 142 holds a state 15 (probability state index) for gach occurrence, condition t (for each
oo, AL AT A & FA S TR i St Lt B A Bt s R e B2t e
control patdreetent3d ivbeorthesnsimberef femmeats ire thetbinarinssddence s éve prwrioket ke same
will ly hereafter), T. tate ig represented by.the totagl 7-bit 20 value by combining the occurrence
pro%@litybﬁﬁﬁféﬁg rpéloﬁ, %ﬁi@& y,Va%zL-%g \'/alji(; it %t%quvﬁ?%FogfbﬁXﬂb cc)r)"lnseg% vl\:/oc\?a ues 0
and 1, andba lchitrvalad éatligating Whisichionis af e valieshas the higher probability. Furthermore,

holding a it@@@ians initiﬁy ing r]g ugdégig thfgs%ﬁ/ CI;ort "&%‘_ﬁt% ﬁ%@%ﬁ%ﬁ%@rrﬁaonds to

changing the indexing that indicates™a current probabi ate (that'is, a pr as a transition
among 64 diaité distierias inch Rexdt [0078plbasad evera X atukeahdstpmbabie kipe taviagahe

highest prai ilg¥ Be%@%%ﬁwﬁp@q%ggﬁ;}%@&fg@ fSJE‘JEhe 30 probability at the most probable

side is slightly increas or exa ext control unit 142 can slightly increase the ratio of the
probability[&@e3mhost probtstersiela minigctsmeathg e devremantiting Bleban® ealukrofithehe
probability, ' onding to 64 tables. On the other hand, when an event Not-X 35having
the lower [:i)%t)%tg%lﬁli?yﬁ a‘g:g%‘}nﬂs%%he predicted probability) occurs, - 21 -

[0084] (c2) Signal type (syntax element) indicates a specific

name of a signal type of the control parameter 130. The meaning of
each of the signal types will be described later.

20 [0085] (c3) Binarization scheme indicates a binarization scheme
to be applied to the control parameter 130 (SE) specified in the
immediately left column. The binarization unit 141 performs the
binarization process. In the column, “Fixed length” means that the
binarization unit 141 outputs the value of the control parameter 130

25 at the immediately left section as a binary sequence (bin string) of a
fixed length. In HEVC, a signal type of the control parameter 130
whose name ends with "flag” is one binary value of either 0 or 1.
Thus, the binarization unit 141 outputs only the first element (binldx
= () as the element of the binary sequence 151, and does not output

30 the elements after the second element (binldx >= 1). In other words,
the binarization unit 141 outputs the value of the control parameter
130 as the binary sequence 151 as it is.

[0086] Furthermore, “Variable length" in the column means that
the binarization unit 141 maps, to a binary seqguence, the value of the

35 control parameter 130 using binary seqguences with respective
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the context control unit 142 largely decreases the ratio of the held most probable probability based on
a predetermined scale coefficient a (for example, 0.95) (see Fig. 6 of NPL 1). The context control unit .
142 according to Embodiment 1 transitions and holds a state, 5 based on a corresponding table index

change valuf-roAe e hg Bs§aRIARTEWIE) theschargedasonaideraton i@ asria Hde4deAgI he
binary arithmetic coding unjt 143 performs arithmetic coding on the bi sequence 151 using the
context deASTRENEG HELSRBk EORTBEGHT D6 JERSUE AL PR E RO B BLBABNce)

[0080]Moreepaeifiealy, éfae:hlnaryrammmeﬂ@remw@ﬂé@w@rﬁt@roceﬁﬂngwnltdmmﬁc@fptme 3)
binary arithmetic COdI "according to NPL 1. Ttgf rlthmetlc codin unlt jltgj perforT
arithmetic H?j‘-iar@/oﬁ(? ﬁﬂ&%{ se%&én@é(fﬂ% ngtt H?é&*i%fgf}&. cOMtEX G dex 152

to generateriae itstieats 124. digrente a&hme@n@dm isHe ham@lﬁmvetms@pcuuu:ﬂg f@rstha control
parameters 130 of yariqus signal types as a cumulative um of. rob ties, and dete
CorresponbEaS BERHOCH b GerlE B H1aR B COWIP NG FIRDedh H [ BRHAREA rahg8 on one
number 2@ixp o[0e8itjEir <G dmmibanytaﬂrhmet((smm LBlW?»zch‘ildﬂs”thé Nfémmmberi finghiato two

half sections, according to.the urre g, probabilities of two sible val eso the binary given from
e oo A5 A T /oG H i e B eSS Hor BAnATSbY e o
value wﬂhsaeh;glmrcp&obﬁmllty (sameetilnmS;(mrt@chmpld,,OoTS)); mmam aritHenegie cabimg unit

143 peinigins the IpueC It o L e FoNe O s gAbclie ions angs F1d seteg value

correspon ing to aresu |pIy|ng one time a scale coé C|en probabili 30 this
time, to a d@martgeddmtleer gt bants vien sfe amtaﬁllgrgemeramﬁbirmryh/allm m:m@’dmmd value

with  loner opabilty, e hinan 0yeti soding i 143 g e Ione B P g hisher

probability, an anges e range according to |I|ty € sections are accordlng
to a cumulatifila guwaefigsresults of multiplications of the probability ranges. When a value - 22 -

[0087] Regarding (c4) Context index of the first element (binldx
15 = 0), the context control unit 142 indicates the choice of a context
index (increment) to be applied to the first element included in a
binary sequence generated according to the binarization scheme
specified in the column of ¢c3. In the column, 0, 1, 2” indicates that
the context control unit 142 selects and applies one of three
20 probability state tables (contexts). For example, three context
indexes with detailed conditions are prepared for the one signal type
“skip_flag”, that is, three contexts are prepared, and the arithmetic
coding is performed on the context indexes.
[0088] Similarly, 0, 1, 2, 3” in the column ¢4 indicates that the
25 context to be applied to the first element (binldx = 0) included in the
binary sequence 151 is selected from among one of four values, either
0,1, 2, or3. The binary sequence 151 is obtained by mapping, to a
binary sequence, the value of the control parameter 130 of the signal
type specified in the column of ¢2, according to the binarization
30 scheme in the column of ¢3. The conditional expressions in the
column will be described later.
[0089] Regarding (c5) Left block condition L (condlL), the
context control unit 142 indicates the left block condition to select one
of 0, 1, and 2 at the column c4. The left block condition L has a value

35 of true or false determined according to the value of the control
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with a lower probability successively occurs, the precision of the length of the range becomes soon
lower than the precision that can be ensured by a computation. Here, the binary arithmetic coding unit
143 enlarges (renorms) the range to maintain the precision, and 5 outputs the bit sequence indicating

the currenpiange dreversehe WaeNH yalle sithes hioheTiaobakility Eorelicp sHesgsswelyccurs,

the probahility values can bear a number of computations (state transitions in the case of
implementafioh eagtaﬁﬂé)%tﬁ% FGRfF B9 the range becomes shorter than a predetermined length

eﬁ/eg with [fmolibmultiplic[&t@n ]@fﬁhﬁmlége&rglwﬁe tlﬁ@ﬁerr?bﬁre@fes?tméoﬁdh@t@arpmgﬁwﬂ@ted until
the bitis o is many. [D082]FIG. 3 i in which the control parameters 130 each using a
context ot bASCEGH o fictRiE b BoF Beh SREIEI Ao A TGOk A1E SORER out. 15
[0083FThegr@aning 9f gathdoluma iwlites deaeripedforaihelef; dfthe tableal©@841(03) $godl type
(syntax element) indicates a specific name of a signal type of the, control parameter 130. The meaning
of each of%ﬂlasﬁgw ?yrbéé A geagggc?%]&?lﬁé?. ﬁ@ﬁﬁt&)@naﬁzaﬂon scheme indicates a
binarizatioEBBdre to be RpplEediiothe(editrdlparametdntB0 (S)Epawified jn theinvoadetely left
column. The binarjzatio it 141 performs,the binarizatjon process., In the column, "Fixed length"
means et O e AR anl EHE DB R REREE B R oy Bt 156781 e
immediately, lefth sletiom asdi bary dequehicey(elestring) ofcf fixee tangthc dndpe i exsignahtype of
the clo&trolc%zﬂiametecr 30 hé)se naéne%dmwétggfé?gi" ilsl o) %%igaéy \\//allé% of Piﬁher 0 or %alTshéJS’ the
binarization Uit 141 outputs onllf/%?e fir&l Bleféht (bin ax'= ) as'the e ement of ]ﬁ%eniﬁgry sequence
151, and dbesarohonpdit 30dbediemeris Hiter Had se coffid @ emenn fvinl dp 2rath dbarthef vibrels, the

binarization unit 141 o s.the value, of the contro er 13 he hinary se elblasit
is. [OO86]F¥J#H§I’%%18 %ﬁégt%es%%é@ﬁé the %@% réﬁﬁnﬁegﬁé érﬁl%%?éé- %%%?%a %ﬁ%ﬂ%ﬂ maps, to
a binary sdrpieleeothed/pluerafthex@Bephtrol parbhmeatas £3% hsing himarg saqueh¢esnaithatspective -
23 - varia ngth 0se.valu r Ci inary sin as ing f the
occurrencg %%2u%ncglg\{s%bﬁ%ﬁingﬁo(?bﬁlr@%?se%}l?e%nl%:oe%?eﬁa%éﬁeWi %ﬁ%&mﬁ@%o&%@rﬁeﬁi ?)[,J%nd
outpuits thavisiraryssdguethag.[ Ry [eyafinpie dirmbarizator tmit @48 smpysl5 aad dutpasstdnscheme
according {a.the.sj e d y,sahe cgmbination of the unary and
other expovr?%ﬁn%?gl @;%r%)%s‘éﬂi%ni?(gég 'A. |§a%él§t%n@§? I\%{a . Ilnélt’he8 ase of "Variable length",

the numbdr@® R inents ofAldiBingy sefudheettsiad sdmetiies diligelaci rooisetnandearger
than bits is associated with “(¢7) Context increment to be applied to binldx

>= 1". This (¢7) indicates the context model applied by the context
20 control unit 142 to a binary after the second element in the binary
sequence (binary value of a binary sequence element including an
index value of binldx >= 1).
[0093] In the coding method of Embodiment 1, the following
operations are switched according to the signal type of the control
25 parameter 130 for the left block condition L and the upper block
condition A (operated using different patterns):
[0094] (Pattern 1) Using two neighboring blocks (a
determination value of the left block condition L and a determination
value of the upper block condition A);
30 [0095] (Pattern 2) Using one neighboring block (only a
determination value of the left block condition L); and
[0096] (Pattern 3) Using zero neighboring block {(using neither
a determination value of the left block condition L nor a determination
value of the upper block condition A).
35 [0Q097] FIG. 4 is a flowchart indicating an image coding method
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10 2. An inverse binarization unit in an image decoding apparatus to be described later performs
transformation inverse to the binarization scheme to reconstruct the input binary sequence into a
multi-value or a flag value. [0087]Regarding (c4) Context index of the first element (binldx 15= 0), the

context cogtiebvAinkf 2 thdieates dngehice eha eqstext ifdex (ingreperikiobeiapnkeddn ghe first

element included in a binaﬁrqy sequlgg(%e generated according to the binarization scheme specified in the
column of €39 th&' BfurhiddN 17 Yeindicates that the context control unit 142 selects and applies

one of threge) B grpbabilityrstate, taples feaateddsribar examplel threragantepkindaxes with tetailed
conditions are prepared for the one_signal type."skip _flag", that is, three contexts are prepared, and
i At AesE! % b

the arithm&REEH na%ﬁgﬁ%%’é Héc npéﬁq dex g'ﬁ%%%?sﬁrﬁﬁa? “691?%, 3% tHe88lumn ca
indicages that Hess b wantaxttio biecapplec tafhecfitst etemenh (oin] dxar f)rietlodedsio @ kiayy

s obtained By Hbping, (B haR SoUEEx A HLEIoH (N coker BAFARRIE: 196 51 He Uinal type
specified ipftte cotutax bifc2, aseording torthestinadoatioy 3ofsdhere it tiod paluemmeted. The
C condLy, 10 Bertext SE SR AR thdeared WA EOOTk Eomthond Soler nB 16" 10k 2 ¢
the columina4id halefebiookamanidigobd. tes ialuessSopaud pHalse Bgtermined according to the
NSRBI ARk da Bl Ll aniL e
flag, the leftzbloekictimdition & béstm_pal_timoht;ub tvhén Mﬂa_dlag{xtﬁ[ﬂ};igmaéte\gpm@ﬁmhexample,
oar e i SRRl e G e O g e
equivalent to determining an adjustment value (increment value
CtxIdxInc) for the basic value of the context.
15 [0101] First, the context control unit 142 determines the signal
type of the control parameter 130 (S103). When the signal type of
the control parameter 130 is the first type corresponding to the
pattern 1 (the first type at S5104), the context control unit 142
determines a context value using a determination value derived from
20 values of control parameters of two neighboring blocks (block A and
block B) (S105). In other words, the context control unit 142
determines a context under a condition that the control parameters of
the two neighboring blocks of the left block and the upper block are
used. Here, the context control unit 142 uses both of a result of the
25 determination of (¢5) condl and a result of the determination of (c6)
condA in FIG. 3. Accordingly, data of one row of pictures are held for
the control parameters of the first type.
[0102] On the other hand, when the signal type of the control
parameter 130 is the second type corresponding to the pattern 2 (the
30 second type at 5104), the context control unit 142 determines a
context value using a value of a control parameter of one neighboring
block {one immediately neighboring block in coding order) (5106).
In other words, the context control unit 142 determines the context
value under a condition that the control parameter of the upper block
35 is not used.
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1, and 2 in coding or decoding elements of a sequence specified in the io column c4. The upper block
condition A has a value of true or false determined according to the value of the control parameter of
the upper block corresponding to the control parameter to be coded (or to be decoded). For example,

in the casg ghgre]the contogd pavametBe(Skhaisskip Hlaa, mﬂeua h@mlyﬁ@ndiﬁiqné\ kanthevalue of
true 15 when sklp flaggﬁ A] indicates tr e (for example , a has t %value of false vr\ﬁa:\ it

indicates fRGEABFLRA 4) [%ib@zﬁ!&ff’ J@Wﬁo?ﬂﬁ%ﬁ% 18 GidhI ) BeRA ThEFE tiiar YRS bits is

associated: miiga '(?Z))&@f‘@%@)emté@@@eaﬁph@%t@@llﬂﬁlﬂf?i' 42 Tlhdééﬁ?/)dmﬁ@&i@ﬁ hiags context
model applied %xthe c ntext 20 control unit 142 to a bIE %d?fter the sEcond element in tE %nary

sequence fiRARVal R Bfa BIHAR YLqHsHE RhBno nG AR iRAEAH] 85”6? hfthe
[0093§n thepgeding Imethechef Ein@)q)gﬁm@ibt;dr(e;fptbmmng operations are switched according to the

signal typ ontrol ameter 130 for the Ief co p er block c ndition
A (operat;BJs&%fdlﬁerer?ﬁéfa}[e %?[M}Eﬁé t&rA mﬁWxF Lé)ghﬁgrciﬂsg%?bec Q&I 855’@% nation
value of thedes ioskezdnditicBle pn& a dBterminatiorbeatie ofatlr:eeup@értm@cl«:wmm@n iRkiex
30[0095](Pattern 2)Using neig block, (only.a determln e of th left ondition
1), and (0GR RS By o3 F U bR EIGH 1Gs ek R DA LRI Bl he lef
block conc{fﬂdrﬂlSihor a defémmﬂq&)onhallh:emé tiye aippanbidic CODdIItl‘{I_];’I Am &5 D AEGo4ns=

flowc artlndl ting an ima ecodlng od - 25 - according.to E bod| ent 1 that is.performed by
the vatiabf@ |I§I’$g%%(§)%ll’?é) §n%i091 rEI% “[6658‘]’&?%@&?3 &harfaﬁ%n unlm%T}%ma%sﬁHe%\baefue of

the context value specified by the context index value determined at Step
S108 to generate the bit sequence (bitstream 124) (5109).
[0106] Next, when the processes from Steps 5102 to S109 are
not executed on all the elements included in the binary sequence (No
15 at $110), the variable length coding unit 104 performs the processes
from Steps S102 to S109 on the next element included in the binary
sequence. On the other hand, when the processes from Steps S102
to $109 are completed on all the elements included in the binary
sequence (Yes at S110), the variable length coding unit 104 ends the
20 coding processing on the control parameter of the current block.
[0107] As described above, the image coding apparatus 100
according to Embodiment 1 determines a context using the upper
block in performing arithmetic coding on the control parameter of the
first type, and determines a context without using the upper block for
25 the control parameters of the second and third types.
(0108] Compared to the case where the left block and the upper
block are used as uniformly “using a context model based on values of
control parameters of neighboring blocks”, the image coding
apparatus 100 can reduce the memory usage with the configuration.
30 Thus, the image coding apparatus 100 can suppress the deterioration
in image quality, and reduce the memory usage.
[0109] (Embodiment 2)
Embodiment 2 will describe an image decoding apparatus that
decodes the bitstream 124 generated by the image coding apparatus
35 100.
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control parameter 130 to a binary sequence according to a scheme 5 corresponding to the signal type
of the control parameter 130 (5101). [0099] Next, the context control unit 142 obtains a basic value of
a context for use in arithmetic coding of the control parameter 130 (5102). For example, the context

control unif 442 determines the basic ¥akie agcaraigddmthe piatratitypedh P &£ 48 {@HIRIHext, the

context control unit 142 determines a context value using one of the patterns 1 to 3, based on the

signal typePERRE R hEror HaR R I G5 1163) BTPO GRSy a corfextVAGE iafAdRE: to

determining pppcivskneno value (waremeatvalirebduxckipbhrbasic valyrof dhe pentext
15[0101]First, the context control unit 142 determines the signal type of the control parameter 130
(S103). wﬁ&?ﬁ@*@@nm dBERRDANG Bé‘%ﬁhﬁ@éﬂé@fg % G B B AR AFORERFE AR pattern

1 (thedirst pp@.at 3184, theheortiexd bandiel unik 44 &defeyminrs meratexy valueaisiag B detgraination
value derived from 20 yalues of control pﬁr@ﬁneters of two neighboring blocks (block A and block B)
(5105). In B?Héﬁ\ﬁo?&’éj, 'ha SNt it 142 determines a context under a condition that the

control pargirieter$ of the thisendighbgend blasksrf thele# kieak and the tiphed Slock are wisest. Here,
the ceterniRoP e (ct) HAIRTA FRACLMAGEGANAY, 0k im0 B BEa o Erighne.
control paramiet@84f tha first e (002300 theaotber bantl, 0N dre stgaah iypaof the sprirol
o A e T o e B e o oo ™
neighborinptaldck](one imiiediatetageigtieand bipck ppeodingsorde) (pEIGp imethee vodiaghe
conlext copRRULL 92 SRPTIEE ABEHRISAe MseLa st e Do eaetrof
130 is the vr]HTreI 1y pe e sEpndiny tg,tffepa&l;eannﬂadtdap thisdl typeiat 5104y thoakntexticontrol unit 142
e e o o L e e R R
Step1$103avi thavbatic valead thg comettindéxitstream 124 to generate a control

parameter 230 (control data syntax element) and quantized transform

coefficients 223 (residual data syntax element values). The control

unit 201 receives the generated control parameter 230.

[0114] The control unit 201 controls each of the processing units

20 included in the image decoding apparatus 200, according to the
control parameter 230.

[0115] The inverse quantization unit 204 inversely quantizes the
quantized transform coefficients 223 into orthogonal transform
coefficients 224.

25 [0116] The inverse transformation unit 205 inversely transforms
the orthogonal transform coefficients 224 to reconstruct a residual
signal 225. The adding unit 206 adds the residual signal 225 to an
image prediction signal (image signal 229) to generate a decoded
image signal 226.

30 [0117] The intra prediction unit 207 performs intra prediction
using the decoded image signal 226 to generate an image prediction
signal 227. The inter prediction unit 208 performs inter prediction
using the decoded image signal 226 to generate an image prediction
signal 228.

35 [0118] The switch 209 selects one of the image prediction signal
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determined at Step S102 to determine a context index value (5108). [0105]Finally, the binary
arithmetic coding unit 143 performs io arithmetic coding on the binary value of the first element using
the context value specified by the context index value determined at Step 5108 to generate the bit

sequence ghitstigaen $R4) (p4a8)k [ Naxb Avhel e owesSesdrom Biens S ©ehdebate not

executed on all the elements included in the binary sequence (No 15 at S110), the variable length

coding uni® A eA®HE 5188828 FoddAedEaR RISLIGHAMEIFEE Blement included in the
binary sequene® 1On the qfshande WHEARRAPEIGETSESE TR SIensHIR2 tefde9 egsmnlgted on

all the elements included in the binary sequence (Yes at 5110), the variable length coding unit 104
ends the 206 ER R/ 5165 BiER®Rtrol parameter of the current block. [0107]As described

above; thef nape coding apgaratas 380 accprdiagitoiambpiinrnt didetesminesia sariexigisiag the
upper block in performing arithmetic coding on the control parameter of the first type, and, determines a
context wiRIH ARG HTbel Lo ue FoF DAIE BGHRoR S AHIEIENS B the Lecondlac id s,
[0108]Compatpthtatisesaregvhere RO fihlocdiard she inpey iockaretsediae baiipgniyriusing a
pparatLs 108 o AnBAUEHEIREN D DLbehntPiNE CAMOVATER, B8 LS R g kg
apparatusTi9@ dailsupprgssl dwdisersordion/iarage dualgyhade telicehermesuyyorsade:
e BiSrc S A8 GBS e age SO MG SR80 T 1 8 S AL gram
illustratingtam ghhgd elecdiing pppa@tss @A0thee ey diag tiz B odinsiol2n Thedffiage des @i g
apparatusI%O%;%%@é@?g&%e%o%r&%glgpg%u gSiin S{eietpnmeergiged, for example, using a
known technique.
[0121] The context control unit 242 determines a context for use
15 in arithmetic decoding of the control parameter 230 of the current
block, from among a plurality of contexts. Furthermore, the context
control unit 242 outputs a context index 252 specifying the
determined context to the binary arithmetic decoding unit 243.
[0122] More specifically, the context control unit 242 uses the
20 same context model as that of the context control unit 142 in FIG. 2 as
a held probability transition model. When the arithmetic coding unit
143 uses 64 probability states, the binary arithmetic decoding unit
243 also holds the 64 probability states. This is because both the
coder and the decoder need to interpret a range of the number line to
25 be coded exactly in the same manner. Thus, the decoder uses the
same pattern as the pattern selected by the coder from among the
three patterns 1 to 3.
[0123] The arithmetic decoding unit 243 performs arithmetic
decoding on the bit sequence (bitstream 124) using the context
30 determined by the context control unit 242 to reconstruct the binary
sequence 251. More specifically, the arithmetic decoding unit 243
reconstructs the input bit sequence into the binary sequence 251,
according to the context (probability state table) specified by the
context index given from the context control unit 242.
35 [0124] The inverse binarization unit 241 reconstructs the binary
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decoding, and decodes the bitstream 124 to generate an image signal 5 229. Here, the bitstream 124
is, for example, generated by the image coding apparatus 100. [0111]The image decoding apparatus
200 includes a control unit 201, a variable length decoding unit 202, an inverse quantization unit 204,

an inverseslEN e ALY LNtk £9% abaddvio PP it 1Dl A RGNt 30Ho @B a ahiter
prediction unit 208. [E%llZ]The image decoding apparatus 200 performs decoding processing for each
bitstream b ¥ PreBeRIMAREPHIBB&IRG Rl THRSIVIEE i Gk R F6PExaRPIECA SiRE uhitér a

block unit.j PdfLATERP Marigkieilengi desedng wpbiapegorms Iemiithmeticotneodingdiit Heg
bitstream 124 to %e:#erat@a gg}{]trol arameter 230 &I_(_:Fgatrol data syntax eIemenB and quantized
transform HoWtid8rms BSHPEG AR HAGK HEMRAINGI P iR ¢St BLHE S0P RGBS the

generatedceontiokparpametar A30b BHLApFherpongalthinii @0t coptiptrgeanhicdfithe pseeasairg ienits 20
included in the image decodin aratus 200, according to the control parameter 230. [0115]The
inverse qUARGERIGIUAR F08GVRREH HBMEES Y QuariHa trHgBAh EBfcients 223 into
orthogonaf rarzdrm coeffidients 224s 230t tiednversedieasiognadion IMaZRs ideersding
e R R R S e A s
decoded imwggtﬁgdelcm.n@[ﬁﬂzlﬂ]zbeir!tra predicti(_)n_unit 207 performs ir_ltra predigtic_)n usir_lg the
peridiins (Y plbbiction LoInghe decULT I SgLe UG Sae R L Bce U A TG AR i esignau
228. 35 [0b18Thesawittt2 20052(ELls one of the image prediction signal - 28 -

[0127] Next, the context control unit 242 determines a signal

type of a control parameter to be decoded, according to the data

structure of the bitstream 124 (5202).

15 [0128] Next, the context control unit 242 determines a basic
value of a context for use in arithmetic decoding of the control
parameter to be decoded (5203). For example, the context control
unit 242 determines the basic value according to the picture type (I,

P, or B).

20 [0129] Nex’t, the context control unit 242 determines a context
value using one of the patterns 1 to 3, based on the signal type of the
control parameter (5204). Here, determining a context value is
equivalent to determining an adjustment value (increment value
CtxIdxInc) for the basic value of the context. For example, the

25  context control unit 242 statically determines one of the patterns 1 to
3 based on the signal type of the control parameter by following a
predetermined table.

[0130] The context control unit 242 switches between
neighboring blocks for use in determining a context for obtaining a

30 binary value of the first element inciuded in the binary sequence 251
using the arithmetic decoding, according to the signal type of the
control parameter.

[0131] First, the context control unit 242 determines the signal
type of the control parameter 230 (S205). When the signal type is

35 the first type corresponding to the pattern 1 (the first type at S205),
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227 and the image prediction signal 228, and outputs the selected signal as the image signal 229
(image prediction signal). [0119]Next, the configuration of the variable length decoding unit 202 will be
described. 5[0120]FIG. 6 is a functional block diagram illustrating a configuration of the variable length
decoding tthit 202nTbrivataiede ogtit de¢adihgterit 02 edudes selkinary larihpgtig desading unit

243, a context_control unit 242, and an inverse binarization yni . The following describes, the
varisble oHBIPIRELIE BloddR SHEREG UMb L Amele 38 AL gH e Qe Roraout he
variable leogthtdetodiamnpradessnin tieiQuadtted trangferniveeflicinbtsx223/isiamittachdhe process
can be implemented, for example, using a known technique, [0121 context control unit 242
determine§ %nc%%fgx? fgbg)s%eragi%oagn mgﬁé}rgE%dPnagrgfqiheetégﬁtrélggﬁrqaﬁn%igp 236 5 tHe Pl @nt
block sfron bmadrey @f ptbralits faf bootéxsnEutthermpee the loarkeatr eousaldunit 242 outputs a context
index 252 ifying the determined. cont o.the binary arithmetic decpding unit 243. [0122]More
specificallyf,ﬁtzg fgg:next coﬁtﬁo:%hr%t aﬁg%i)(ﬁs Héj 00’ s%&ranxeacc:érgte%%%ge%gﬁg? c}fﬁﬁe Sc[%% ei]a/lcontrol
unit 142 intFise Zasrebpldmdobabiiivy tremsitatt evodel. (Ehen s anttintetivecading 108 1,48hses 64

ot ies P S oA SIS A e o ey T

e coder and a range of the num e coded
exactly in G@rgadk niaem dtes, thé decwiemigstho Yarge ek agdmepattonm ssleztedyby the
coder fro thr er, 3. [01 arj jg decodin it 24 r
aritf?niti%%@%gé%%%S%Q%%ql?gn]ge@ i?s?reé?nH%IQ) ngr?g]@ ttjrﬁe' cor%ﬂxtggy%ﬁeﬁnﬁgzbn;%ﬁee
context coa@roltenit 242 tf redonstridict Ade2bitteysuubace 2HE Misrs epetificallygheadtimetic

decodin ' : the. it | ingto the
contexlt ?plr&gggbi %@%ﬁﬁ)@sﬁgﬁg& kla)fyétﬁg %%?ﬁftfg)xt ir%cﬂ)? gla\?quﬁr%%iﬁg %egrftﬁe%? %gﬁ?éo unit 242.

35[0124]THé @flerse binarization unit 241 reconstructs the binary - 29 - sequence 251 into a control

parameter gpikecessans g gly RIMEIREIINAHEATPROWIERRS) ASSuGY the aaniKt ol uni

142 included in the image coding apparatus 100 and the context’control unit 242 included in the image

decotiing émﬁm 0Se Bl Bameas kot rﬁ&h_j%l t_h et v P 2drithaithe, chamcand exd
arithmetic dgaQding oh f COAY A RRGR SRt A HFIEINSIOPALtERE value (S208). In other

words, the context control unit 242 determines the context value
under a condition that the decoded control parameters of the upper
block and the left block are not used.

20 [0134] Next, the context control unit 242 adds the increment
determined at Step 5204 to the basic value of the context index
determined at Step S203 to determine a context index value (5209).
[0135] Next, the binary arithmetic decoding unit 243
determines one of the elements of the binary sequence through

25 decoding using the context value indicated by the context index value
given from the context control unit 242 (5210).

[0136] Next, when the processes from Steps 5203 to $210 are
not executed on all the elements included in the binary sequence (No
at $211), the variable length decoding unit 202 performs the

30 processes from Steps S203 to $210 on the next element included in
the binary sequence.

[0137] On the other hand, when the processes from Steps 5203
to S210 are completed on all the elements included in the binary
sequence (Yes at §211), theinverse binarization unit 241 changes one

35 or more of the elements of the binary sequence 251 obtained by
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[0125]FIG. 7 is a flowchart indicating an image decoding method according to Embodiment 2 that is
performed by the variable length decoding unit 202. 10[0126]First, the variable length decoding unit
202 obtains the bitstream 124 (S201). [0127]Next, the context control unit 242 determines a signal

type of a cesyebpatiaNeier 1o bedrrosedasordipg s datasruciyreekthe Bitstipam k4 (5202).

15[0128]Next, the context control unit 242 determines6 % 82@&: value of a context for use in arithmetic

decoding SPHRECHHERN DA ERD I YeRRRD TR E2 &ldmple, the context control unit 242

determineg dhie3iggsic valuaacaersingiie dhe psiue Bine (hfd g Ble 20 d0A20ENSxh theweomea control

it 242 determi text value usi f the patterns 1 to 3, based on the sjgnal type of th
control paRiHHEEY (89049 AR BEHRRIg adSHESHVARS 18 eCONERMR B USEhimd APeT

adjusgnent kadie Mgserenimaiue Seitthne for deebasicy alve 1 ¢éhe sapient. Foraxarnple othe 25
context control unit 242 statica%y etermines one of tr}e % tterﬂi 1 tg 3 based.on the sigﬁnabéy e of the
control pa efgrslgy f’GﬂS"WiﬁB Bdﬁe%eé‘t@mﬁédatﬁa ﬁ dﬁ Uhtdrt 28N Fbﬁf dHRPA 2 es
between nightiosinganiocks fos useiatdeterofining aseantext ton dbtainidotg 3@sbinary value of the first
element in in the binary sequence 251 using the arithmetic decoding, according to the signal
b6 of the LSl paramereT TSN CO TS ORRR LaRIG S 355 IR AR gHRP <! e of
the controbparsneter 28@ 4S20%) nViibemtipe"sighabtypeanda titenficst §lpe aoew sponding ¢a the

patterq 1 (the first type.at S20 % 30~ the co&t%xt contrommit 242 dﬁhermi.nes a corgiext value using
0

contro parca%‘]ett%% oP NS We% grin?;fbléa&isg Béﬁnﬁ] & vi\%rds, & coHtEd Tontrot GAit 242

determines feareritext ¥alleamlarsal carditioa three derodedseoméolvpenabhetecs of the tabion.
neighboring,phlocks gLthe |6t block ANd IBEPPEY DIOCKACUSSh  can  suppress  the
deterioration in image quality, and reduce the memory usage.
[0140] For example, when the binary sequence 251 is a flag and
15 has only one element, that is, the binary sequence 251 is composed of
1 binary, the inverse binarization unit 241 may output the binary
sequence 251 as it is.
[0141] In addition to the description above, the control unit 101
or 201 may control each of the processing units or refer to a value of
20 a memory, through a signal line that is not illustrated.
[0142] Although the context control unit 142 or 242 switches
between the three patterns 1 to 3 according to a signal type of a
control parameter in the above description, it may switch between two
of the patterns 1 to 3 according to the signal type. In other words,
25 the context control unit 142 or 242 may switch between using and not
using the upper block condition, according to a signal type of a control
parameter.
[0143] Furthermore, the context control unit 142 or 242 may
change a method of switching between the context models selected in
30 such a manner (including a case where the context mode! increment is
changed; the same will apply hereafter) according to predetermined
image information. For example, the context control unit 142 or 242
may further switch the switching policy itself, according to the amount
of memory, or the size of the horizontal width or a sampling format of
35 an image that affects the number of trainings of each context.
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[0132]On the other hand, when the signal type is the second type corresponding to the pattern 2 (the
second type at 5205), the context control unit 242 determines a context value using a value of a
control parameter of one neighboring block (one immediately io neighboring block in coding order)
(5207). In piriet 4vprds, theddbintexgcoring wor24X tetemiineb theitohtet valug4Pdswatabraktion that

the decod ntrol parameter_of the upper block is not .01 the other. hand, when the
signal type% %Etﬁg ﬁ#'rd y%g(§5 g%réesBc#%ngg 't%ahe%%a%telﬂfrf g ?&e%ﬁ%%gypceoﬁ%eﬁb%a tr‘?‘é context
control unisi2ap fikitly dbtemnipdscncorttest e ¢5208) olintwther woitds L th2 comteRcdntrod ynit 242

determine ext iti decoded X r s of: er block
and the Ieg cg;llﬁc Prgéeéng[tgugé%d. dﬁeﬁﬁ@% Igjéoé]?ﬁ]he%tég] rc?[léQ%c%%%&?%ﬁ%é@a@ﬁ%eﬁ%gﬁnﬁﬁg
determined ad Saep 520 €0 teTbalie valesef. theconexaimizbe défeentiostt akStep 8208 tordétermine
a context i u 0 1 ,t [ ithmeti [ it 2 rmines.one of
the elemer?t%%mi g%y li‘(}e% e?ﬂ%%ggﬁf% @g%%ﬁgﬁi%%ﬁg%doﬂ%émaég (f?lgd[l%éte% &9 the
context indek BN givieh fivat the colieg controbenitPEeE236y [OE36INextenhennlye ricesses

o stees SRR Pete nekeyneiishon slgbeslemapi o ISR spsengs (o o

S211), the'variable 1ength decoding unit perform roce rom 10 on
the next elefriéhg iHglR@sUNE tEE bREySSd0eHcea[on8t]0a teihedhdite whehexd sooéseks from

StepsS200: SP9 e campletsd ehah e el IeIIPS e bigal seolisace ¥agl S210)

the inverse binarization unit 241 changes dne 35 or more of the elements of the binary sequence 251
obtained byPipedtiesthe processes from Steps 5203 to S210 more than one time to generate the

control pargiReier 230 (S224) example, as illustrated in FIG. 8, the context control
unit 142 or 242 may switch the determination policy of the context
model between the first determination criterion (5302) and the

15 second determination criterion (S303), according to a value of a
parameter of a predetermined unit. Here, “according to a value of a
parameter of a predetermined unit” means according to whether or
not a slice is an entropy slice as described above, Furthermore, the
first determination criterion is a criterion based on which the

20 processes in FIG. 7 are performed. The second determination
criterion is a criterion excluding Step $204 in FIG. 7, and is, for
example, a conventional criterion. This is equivalent to determining
the context index increment, using a parameter of a predetermined
local unit and a value of a parameter of a unit larger than the

25 predetermined local unit.

[0146] In other words, the context control unit 142 or 242 may
switch from a determination criterion to be applied to a unit smaller
than the first unit, to another determination criterion based on a value
of a control parameter of the first unit.

30 [0147]FIG. 9A illustrates the mapping information and the
assignment (allocation) of context indexes. FIG. 9A indicates an
example of a signal mvd_I0,11,lc. The same is applied to the other
signal types.

[0148] Assignment 901B In FIG. 9A is assignment of context

35 indexes used in NPL 1. The 14 offset values from 0 to 13 are assigned
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[0138]As described above, the image decoding apparatus 200 according to Embodiment 2 determines
a context using the upper block in performing arithmetic decoding on the control parameter of the first
type, and determines a context without using the upper block for the control parameters of the second

and third tyges- [E30)keamparegia diefaae, wihnse the deftddeck anebie tpperikioelk ape used as

uniformly "using a context model based on values of io control parameters of n(jighboring blocks", the

image dec®8fg ApPardfis BoPigtti&rce thE &iémosacBgedfitiheedSHgudtionl $Aus2 B image

decoding apparatas 299 capsuppsess theydeiasiaeation i image Aldalid, aed reguce the ARROTY
usage. [0140]For example, when the binag&equence 251 is a flag and 15 has only one element, that

is, the bin&H/ SE5IRIMEL 95 7€ L6RTSIAER BT WRER MRETRVErse HihaHzUfoRNiHit SAUNE Biput the

inary sequer 25yt i Umeselion e g dsscapiion o sirbercomtakeny 83 o, or 201
may contro] each o e proc SSIng units or refer to a value o a memory,t r Ug a sianal line that Is
ity 4L e S P L o T

1 to 3 accerging e:d sigwattypestia canitparametesiindbse pboviel fieseription, it enayswtticetween

two of the patterns 1 to 3 to the signal fype. In oth ds, 25 the context control unit 142
or 242 may S Bl Ger A hald Ho B e Ut BB Bl o AECHrtg 0% IGA type

of a contrat eareengter 104 23} ueheporsf, the dointexy cawgliemict42 or242 neynebaage heethod
contel mBBLF NETETLR, RoMAHGEGT o SAHE LAY By ALAeLREr B S A B edererhedh image
?nformatione@arrd*asmlefthe mmgxtmmlsmqtléamﬁﬁ may further_ switch the swi_tching policy
2 mage F A AH0cts e TR T L of LacH Saohe T COBraRS LOMEREeohiol uni
142 or 24F3Gitchasis assignment of context indexes according to Embodiment 2.
[0150] The assignment 902B indicates assignment of context
15 indexes when the pattern 2 (without using the upper block) is used.
Here, there is no need to assign the three context indexes of 0 to 2 and
others as conditional values, but two context indexes of 0 to 1 are
enough. This is because condA is not used. Thus, there is no need
to assign the context indexes to the hatched portions in FIG. SA.
20 Thus, even when four context indexes are assigned in the same
manner to one bhinldx > 0 as the assignment 9018, 24 context indexes
of 0 to 23 are enough in total. Thus, at least four contexts can be
reduced.
[0151] The assignment 903B indicates assignment of context
25 indexes when the pattern 3 {using neither the upper block nor the left
block) is used. Here, there is no need to assign the three context
indexes of 0 to 2 and others as conditional values, but only one
context index 0 is enough. This is because neither condA nor condL
is used. Thus, there is no need to assign the context indexes to the
30 hatched portions in FIG. 9A. Thus, 20 context indexes of 0 to 19 are
enough in total. Thus, at least eight contexts can be reduced.
[0152] The assignment 904B indicates an example of
assignment of context indexes when an image sequence is
constructed without including any B-picture (when only forward
35 reference is used) as a unit larger than a unit of a block of the signal
- 34 .



between using and not using the upper block condition as the simplified description, the context control
unit 142 or 242 may combine a case where the upper block is not available to the switching 5 and
apply the combined case. For example, the context control unit 142 or 242 may change the switching

policy itseff @@cordﬂﬂgstg@vh@tf@:ﬁ neka gisateieipwesssed B-a5 eniieny gines(erdtopyadice_flag
indicates 1 or,0). Slmlcf é/ v%he availability of the upper neighboring block cannot be ensured, the
context corftr&) Sh845 ek RIR&Sye the switching policy so as not to use the upper block.

50145]F0rmamel}9 as Illumc@ts;i M?r&éh@ mnltﬁxte@mgelalﬁwwam%@a nadlyCswisch thee
etermination cy of t n t mo el between the first det natiop criteri 30 d the 15
second de‘?&ﬂﬁ\gﬁ r‘i@rﬁ;%r{ %83 Ef?rdlﬁ to a%vtéﬂfé’ of?g E’aﬁ#ég S?Q%Féggt@%ﬂ n@& unit.
Here,s'acqardingda a value of a parameter of a predetermined unit* means according to whether or not
asliceis ag‘gjg y slice as d rlbed bove F, rthermore the flrStﬁ%etgs matl%?cfcnt ionis.a
criterion b which t é‘vé SinFICS7 3Rk fﬁae?fo 24" rhe%eddhd indliéh criterion
is a criterion\exbhadiggy Stepi S@OémeFdﬁ tﬁeamisnsggmmmmm@ @lddnueriifrd draeben UBRd js

equivalent to det rminip he contle;xt |ne ex |ncrem nt, usin arameter of a]_tp g tj%r h% Iocal unit
and a valld S ggﬁgme e o? aPL?nl?mrger 'fha¥ﬂﬁe %prede ermmeg locd (% 1 % n otheér words,
the contexd eqotes amif Mé@e?@@m&ewmmom a determination criterion to be applied to a unit

ller th t t, t do f '[ { f
the 110t urhE SO 471G A i es the A DG 1S et and e SeE U EREsmct ©
context inds@g G, BAQQdd:atgs tm exeanpladia sigbaliovd (105ingl dhkhelggme i@ appliedtto the

th | 4 FI t di
NP1 T PP ER e R Rl D ot B oA e AR TR ofte
values fromdsp i@?@tbja‘sggné@ td B-pioturesi e, eaeimas fyvd SaQ] q] | [0] @mbmey Qﬁ[t][\ﬁl] is a
component 43l MBFP B 26 G AIARIORSP! BEMERTRRE R USHARG InHEat S

curr
15 characteristics of the predetermined unit as necessary,

[0156] Furthermore, the context control unit 142 or 242 may
change the determination criterion to be used, according to the
characteristics of an image system. For example, the context control
unit 142 or 242 may change the determination criterion to be used,
20 according to intervals of I-pictures (setting values of IntraPeriod).
[0157] Although the context control unit 142 or 242 switches
between the determination criterions according to the above
conditions, it may switch whether or not the upper block is used.
[0158] Furthermore, the context control unit 142 or 242 may
25 determine whether or not a control parameter of the upper block is
used, according to whether or not the control parameter of the upper
block is available in coding or decoding based on a position of the
control parameter. In other words, the context control unit 142 or
242 may determine whether or not the control parameter of the upper
30 blockis available in decoding, based on a position of the current block,
and determine a context using one of the patterns 2 and 3 when the
control parameter of the upper block is not available. Furthermore,
the context control unit 142 or 242 may determine whether or not a
reference value of the upper block is available based on a tree
35  structure for partitioning TU, CU, or PU blocks. In other words, the
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5 under study, three offset values 0 to 2, three offset values 7 to 9, three offset values 14 to 16, and
three offset values 21 to 23 are assigned as context conditional values (conditions to be detailed
according to condA and condL) for computing a binary of the first element (binldx = 0) of a binary

sequence cowitesrmotm thel 10 metationzhiprbeueemthe signalrypescandbernontext mdexgsds fixed

regardless of various ima%?‘ sequencﬁes. J50149 Each o&issjgnments 90; %9048 8f context indexes

in FIG. 9Aﬁ8’3§‘§?§nrﬂaﬁa Eftextihddlés dLRRBngICERbIRINTEYE ?E?a 0] Phe“&sSRiHiient 9028

indicates aasignmant dfccohtext ik indshxiesswheptie patieds 24 withidut o1singi the e@phr dfodkeis used.

Here, there is Eo need to assEig?Stfke three context in%ggeﬁ of 0 to 2 and others as conditional values,
I'a &

but two confex ’}R&@%@a&qﬁ 8 &%@W\Oﬁ%% g PdEBndA is not used. Thus, there is no
need $o aqdidibiBé contexFi@ex@toilhedtambes mrimis idFiGh BA. Béfesreven piloéo feyr
context indexes are assigned in.the same manner tQ,one bi >.0.as the assignment 9018, 24
contoxt iU PR bHo e AR i e R oY S ERAB T ek el 517 e
assignmens 3038 ibidicetesi assignme mtrofreonte st 2% mdedes ke p tappteof FHLGIing Beither the
upper block. npr the.left bl i re, there is.no ssign,t ntext indexes of 0
to 2 and océ:Egr%ué% égné%t%ﬁg(\s/%aésges?hbﬁufon yg o%%és%%tg%‘tile%te@x% %%'%ﬁg_ﬁ&ﬁggs bﬁé%s%)%ﬁeither
condA nortéendlli cagsédcliihde sthaeds e d fo assigpintiz epritestibecks Yo tHeeGhatbieed

ons in b hus. 20 . : 0 . .
Contote Gk rafibag T SR T d o e T I VR e et
indexes wherrEhi image sequenesl steomsimed diziehoaniddurting angBafiaure iviveh enlyierward

35referen3§;ﬁ qgeg)c_eﬁ,]@ q@bl@rg@&ﬂ@m% -PBE?C Iﬁglg g%@g&gh[ O%ég-g]‘%ggeln such a case, the

context in or B-pictures does not have to be used in'th us, 10 context indexes
(relative va&9 Y 0 to 9 dre thensugrmplidustrdtéthin G, SAI Thug, atds fendontexdashk be

5re‘?‘”°ed-i%lﬁﬁlsé(ﬂ%g‘%%bﬁﬂ?éigrb%ﬂ%?g@ IQEE G AR E‘;W@@W&T&‘H@ g the
assignments 9013 to 9043 to be used, according to the parameter type for an entire or a part of the

image seqrd@rﬁ&eq@rétﬁmmmj Rt 1© mr_wgbbbhﬁdgaécmsoaim@hszii %a:arﬁt_dxs (hllbxes
assigned S URIPL ML SIHNIE §HFHRR LUBNF e, U@Bﬁé‘%‘éftd}'seks)(??é?@BYSER‘z”?JJyﬁ’éed can

be changed according to criteria. Thus, in addition to the reduction in memory usage, the policy of the
assignmeriiTe ¥nBas eaa @ switched according to the

(01611 Each of the blocks 301 includes N x M pixels. One of the
blocks 301 is recursively partitioned inside (typically into four). In
20 otherwords, one TreeBlock conceptually composes one quad tree. In
the block 301B in FIG. 9B, the upper right block obtained by
partitioning the hatched block 301B into four are recursively
partitioned into four blocks twice. .In other words, the block 301B
includes 10 leogical units from the upper-left zero-th unit to the
25 lower-right ninth unit that are partitioned with a certain perspective,
[0162] Here, the perspective indicates the concept of a plurality
of trees having different depths with a root as a base point, such as a
tree regarding a coding unit (CU) and a tree regarding residual_data.
Here, a value of each control parameter belongs to one of leaf nodes.
30 [0163] Here, whether or not a value of a control parameter of a
certain signal type included in an upper block is actually available
depends on a type of a tree to which the control parameter belongs.
Thus, the context control unit 142 or 242 may change a determination
criterion according to a type of a tree to which the control parameter
35 belongs. This change is equivalent to the change to a syntax unit.
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15 characteristics of the predetermined unit as necessary. [0156]Furthermore, the context control unit
142 or 242 may change the determination criterion to be used, according to the characteristics of an
image system. For example, the context control unit 142 or 242 may change the determination

criterion toFlg: useslnPORCCORENGAA tatetvatsrarbPigivres Getidngalkies ol InferPefiedattern
[0157]Althqugh the context control unit 142 or 242 switches between the determination crit?rions
acoording S Ihe b VVB RIS RPRLP SAREH SYRGESE iR (RS FBcRASGYS NTter

[0158]Furthetmote, dize gontexicaeol sindH 42:0r34 2 fads A5, deierarag svhethaagr noia ¢prtrol
parameter of the upper bl % is us(fgd, aci(i)%rdin%to WheétheEPor not the control parameter of the upper
block is aveAghReX CSBf?lg r dB& H?Hg be2BHEA p& itioHPOF i gonf?ghﬁéﬂrarﬁgf&??ﬁe&the?\Civords,

the context canteat tinih 342 on 244 mayrdetetmainesdeiber gt ot i eanttglparametreotthedipper
30 block ig available in decoding ba%gd on gdpositi n oan%% current block,%?d determiaezﬁ context
using one e ﬁﬁé’rn S afld 3UWH r?{héj B &fan i BRthE u;%gr 58(@‘%65 v %Bi?e.
Furthermoser thet goatextraortha timibt4? oh 2 2meayndetérating whetiteron nod d oefareies iatue of
the upper block js available based on a tree 35 strycture far partitionipg TU,.CU, or PU blocks. In other
worde a3 B SRR K LD 80D They BTG R eich BRIBNRS HEiHrot BaRmeter o
the upper plotk 4availableuntdesociogeaceoiting €0 the hrepdrdheal depile obé dédte undrionehich
each, of the control parameters to he processed belongs, 5[0159]FIG. 9B.illystrates.a relationship
etk PR TR et B S e m R e ciE AN B S e W troned
into one ot horengicesrin ths ganifitcobFiE (98) the gicureigustitiomredih® toskcas ($14CE 1

and SLICE, 24, One gl e sties incligs blacks 393 (foy example, recblogke) Hers, $hsiqplagk 301 is
the largest unitas a certain control unit\hen a slice’is partitiorfed in"a predetermined size, and has a
size of a rdot Wiemn BfE2unitay as vk cbotin theekierarshicallyrpaitiangich strobire p [o6 &)1 ncthe

example of FIG, 3, S4ICE 3 Sie e Blac AU A-And S EATAASSHALRTE SPAengegaguding
15 [0165] For example, in FIG. 9B, the numbers 0 to 9 in the block
301B are in decoding order. In this case, the control parameters of
the blocks 1 and 2 are available when the block 4 is coded or decoded.
[0166] Furthermore, in order to reduce memory usage, the
context control unit 142 or 242 may select the pattern 1 using the
20  upper block, when the block is not at a depth 0 and the own position
is one of the second to the subsequent elements in the vertical
partitioning. Here, “depth” indicates the depth from the root. In
other words, when a certain block is defined as block[xn],[y0][depth],
the determination criterion may be changed according to whether or
25 not the current block satisfies block{xnl}{(y0) + 11{depth]. In other
words, the upper blocks are used for the blocks 4 to 9 in FIG. 9B.
When the tree is coded or decoded in the order as numbered (starting
from 0 and ending at 9), it is clear that the blocks 4 to 9 can use the
control parameters inctuded in the upper blocks. Furthermore, there
30 is an advantage that these blocks have only to temporally hold data.
Furthermore, this indicates that the context value is determined
according to the 3D position including the depth in addition to the x
and y coordinates. Besides, a conditional value of a block in the
higher layer can be used (followed) as a conditional value of a block in
35 the lower layer.
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15 right corner of the picture through the hatched blocks 30113 and 301C. One of the hatched blocks
in FIG. 9B is one block (TreeBlock) to be currently processed. [0161]Each of the blocks 301 includes N
x Ni pixels. One of the blocks 301 is recursively partitioned inside (typically into four). In 20 other

words, ong J1esBlock conpeptirllyrBRREOSasONRAac et H toe Rieck 3048 iarF@@Bmac? upper
right block gbtained by partitioning the hatched T{E%k 301B intp four are recursively partitioned into four

blocks twile! #1 GtheFIWeras, the Bloek Sb1EARGIRREHNBgRA! (Rt RARITIRUpFRIABILASBLE unit to
_thg_ 25|0W6F]ié'tﬂné@iﬁtft?@it ﬂf@ﬁr@ﬁﬂ?aﬂi@j@ﬁe%ﬁwiﬂhﬂ@ﬂ@ﬂg} @@@@@%\ﬁ- [Mérd M@”ﬂséhe_méspeﬁtive
indicates the concept of a pjurality of trees havi erent depths with a root as a base point, such as
atree regimfﬁ&a%@ryﬁ:\%#it kéno%ﬁ&é% rgggljo%'!g @%iﬁugﬁ&zﬁa.’ﬂelﬁ Vaﬁ% o‘f"é@c#@ontrol
paramgeterdhesangs ée one of leaf nodes. 30 [0163] Here, whether or not a value of a control parameter
of a certain sigpal.type inclyded in an er block is actually available depends on a fype of a.jree to
hich the SO barametb G780t 0 POCKI e 3o ahaot G 6o B aaD oLl Ahinge T
determinatidn ckiteriadh alheoxdingeto blypk affathee toadicld theicanteolipalardelgr iBbkelonbs rThis
change is eguivalent,to the cha tg a syntax unit. - 36 - _For example, the. context contrgl unit 142 or
12 ey el patbP RS I g AR o0 S B A O A S e with o
data structBretbuelt ashadfl_getarh) odiereasit biey usegbke dohdekt rnédehpolizho(at@0LL) farthe other
syntaxes as_5,conventionglly used. In other words, the secpnd type or third type may be a control
para?;léeterfﬁ’él:\i/li’ri%jeagprfende%(:':')rém|Shaercp§at‘?é1li e ﬂfefuﬁﬂﬁergrﬁgreﬁﬁiggm anlsEfuhatt eede(férnnﬁ%éﬁon
criterion may iivia-ohanged maominaétd_tmaaypewﬁa:méiﬁ & nghilooriracklock i Al &4] Budheemore,
whether or Aot ihe ya'ue pf,the copts 'd?a”aaranfﬂsteé&%% a&;&%ﬁ'}%ﬁ?gig P&%%"F%H‘? ?ﬁ'%. ntage of
reducing the memory usage differs depehding onh a position 6f a block'in the hierarchical relationship.
In other wengrét the idomteritemitral (hitdd@omd242 rmaywvsihitth devean tising arpoe nding ¢keispper

i FIG, 08 e T L ok BT e Hocaig e b (LA (R BB P

paraifeterssofnicdUsdenksn amblaee aviikble wiidh the divek A ds epdeattr tigcadet.([0L66]IN

Furth i h i h
urthermogg.{a Pr\ﬂ%‘éﬁ’s’ egHé%{%ﬁ@%%ﬁm%é k%?ﬂ't?t% f‘?g%&‘oﬂaﬁaﬂﬁqo& e My aqlpdithe

pattern 1 using the Upper ck Is not at a e own position Is one of
the second lietis® Blibeéqurra wletmnefin e U@ paattionmd ¢tlereadenhe imlicaes v depth

from the rqgh U olhet WS, Whef A gertain ok s elned an BorLyOldeRhl ey e

I
determination T:nterlon.may e changed accor ing to whether or ot the curren satisfies
block[xn][(yDB+cigfele BilgI P 6tHer SFoFdS, @e TpPek Blveks2kd Gbed 1t thebleoks Bietedn Fus. 9B.

hepgne i g or decadsddnine order se auTipered (aning fiomy0 abendig et it

clear that t locks 4 to 9 can use the control parameters inc Furthermore,
there 30 iscAM&dUEnRIE thafthesebliveks Havednl§ kd témporedy holeltain. I RdaRaYRidRs) thiy
indicates thatthe context value is determined according to the 3D position including the depth in
addition to the x and y coordinates. Besides, a conditional value of a block in the higher layer can be

used (follolfed$Rd a conditishdl vERR bf &Ms6ek ifB5NOBMES IAgek N0 €TTRMd AN 6Ye RHeCkontext
control unig{A29{,243 Mgy (chapgg s aieria ik gansiderationet-te.RosiHen relakigprehiR al
256 processing unit {(multi-tayer block structure).
[0170] The image coding apparatus 100 codes moving pictures
on a per processing unit, and the image coding apparatus 200 decodes
a coded stream on a per processing unit. The processing unit is
layered by partitioning the processing unit into small processing units
30 and further partitioning the small processing units into smaller
processing units. As the processing unit is smaller, the depth of the
processing unit is greater and is hierarchically lower, and the value
indicating the depth is larger. Conversely, as the processing unit is
larger, the depth of the processing unit is less and is hierarchically
35 higher, and the value indicating the depth is smaller.
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between the current block and the other slices. Hereinafter, the three hatched blocks 301A, 3016, and
301C in FIG. 9B will be 5described. [0168]Here, the block 301A is a start block, and both of the left
block and the upper block of the block 301A are included in another slice. The upper block of the block
301B is in¢lDdetlih anotheT iskcep Butie ofthe lefi biockracidithesupperdaadk gf the kilogkCBON,C are 10

included in the same slice i ing the block 301C. The context ¢ lunit 14 242 witch
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the ugper BlotkJisinotateaikidletm deodingbihe g dreatutrem dlockria titthe slinel bbasdarysize

Accordingk h ' cessi r IS npt.epmpleted, mple, it
is possiblep@ogﬁﬁ%érrfn%fﬂgﬁ%édé%%Bp%c?éi%fg’g %gﬁgﬁéﬁ%ﬁ’o Whé%hcgr&l(;?rgﬁoﬁsgégég @g‘r} obtain
informatiom byttt fod 60fvedt, 2hb Hiddschical proeessing arsumidiayechlodk steuGtliré@naill be

desoribed £1¢ 1 % dushBIap 0 ARardlical aspiorsapoaut alicqyenbiae spUctiy. 13 70l The
image coding apparatus codes moving pictures on a per processing unit, arid the image coding
apparatus @00 8o eeEaasveidiatieant on axpenppdeedsiegRiniisThe pPrsoessing tiviniedaiered by
partitigning, t ( i it.into ' its, 7 f er itioping. the

Procising L Sl o i R e e e G eedopty o he
processind DAiths GEsREHHM B ilidfarohic AR DAEr | AkRl (o oHlas PHRGERg he depiisiseager.

Conversely,4%,0& MAGRSSIPIMULS RGN 16 AePHTOF thg ROSESHNAHILE]esS aMdSunit., _
hierarchically 35higher, and'the value indicating the depth is smaller. - 38 - [0171]|The processing unit

includes afc@digxampsd)) vahen the processing unit is a CU, the sub-processing
unit is a sub-CU. When the processing unit is a PU, the

15 sub-processing unit is a sub-PU. Furthermore, when the processing
unit is a TU, the sub-processing unit is a sub-TU.
[0172] More specifically, the below indicates the details.
[0173] One picture is partitioned into one or more slices. A
slice is a sequence of the largest coding unit. The position of the
20 largest coding unitis indicated by an address of the largest coding unit
lcuAddr.
[0174] Each of the coding units including the respective largest
coding units is partitioned into four coding units. As a result, a quad
tree having the size of a CU is constructed. The position of the CU is
25 indicated by a coding unit index culdx having a sample (pixel or
coefficients) at the upper left corner of the largest coding unit as a
starting point.
[0175] When partitioning of a CU is not permitted, the CU is
handled as a PU. Similarly as the CU, the position of a PU is indicated
30 by a prediction unit index puldx having a sample at the upper left
corner of the largest coding unit as a starting point.
[0176] The PU may include partitions (PU partitions or sub-PUs).
The PU partition is indicated by a prediction-unit partition index
puPartldx having a sample at the upper left corner of the PU as a
35 starting point.
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prediction unit (PU), and a transformation unit (TU). A CU is a block of 128 x 128 pixels at maximum,
and is a unit corresponding to a conventional macroblock. A PU is a basic unit for the inter prediction.
5 A TU is a basic unit for orthogonal transformation, and has a size identical to that of PU or much

smaller tham PY7A CU is, 165 £xppia RATHIOREIIMOL SUD g1 4N9 0fe eHBeSYb-Gls Hgjudes a

PU and a TU having the same size as that of the sub-CUéhere, PU and TU overlap one another). For
example, tRtayULhe fiReHei ameshéatintdae suPHeE, Asths to-E4Ysiner partiondicmts

sub-CUs. Yyhen KiapresRssing YRiLis 0adtionrd iniosmalienerofessing Hifs) eagh af thewsmaller

processing units is referred to as a sub-processing unit. For example, when the processing unit is a
CU, the suBQ5EaSsiIRG GRiIBISTY siib- NG GARER! tRY pRodESeHTs U RLAPUUIRE 18 96 prdEesing

unit issa subzRih J; tRermeNe ‘é’t‘%ﬂ éh@ PEREESEMIHTRIS ranUc’HBe_Ff!H'thB_r%C%ﬁ_'mr#@'b'é i;eub-TU.
[0172]More specifically, the below indicates the details. [0173]One picture is partitioned into one or
more slice§0A 7 8ikce is a sE&GlEncE S FRIATERNCOdiRF Gt OT HE SoRkRASTIHAD Bl Estc8ding unit
is indicategddyypnaddress of the largest coding unit IcuAddr. [0174]Each of the coding units including
the respective Iargest codig?gunits is partitioned into four cading units. As a result, a quad tree having

the size of @&V construtttd, THRUBGBIES: O is 2B ARICAUBUHV A EBGRE NP MIERED1dx
haying ;;@f@a@edﬁbﬁtgmﬁﬂjﬂ?ﬁrﬁ% @Uﬁl&au@@gl_(b@fé C%H'@é/ni@%aﬁg?ﬁﬁ @Qﬂgbéng_iﬂéiﬁ;ﬂamnﬁ
point, partitioni a IS not permitted, the S ndled as a PU. Simi as the
G0, b peA O 2 PU e b PO el SRR ShaBIOSHax naii » CHaFEtar t Eupper
left corner pkthe largestcasling cwit ag assteetingqoidk $03 7] Tire IRY mAY DTIBdetpartitthonE
partitions or sub-PUs). The PU partition is indicated by a prediction-unit partition index puPartldx

having a s&%ﬁr Pt Qﬁpﬁ@ﬂ arner of the PU as a 35starting point.
[0181] SCTB (smallest coding tree block): The smallest CTB

permitted in a slice. Partitioning of a SCTB into smaller CTBs is not
15  permitted;

[0182] PU (prediction unit): Basic unit for identifying

prediction processing. A PU is as large as a CU in which partitioning

is not permitted. Although partitioning a CU into four square regions

is permitted, a PU can be partitioned into a plurality of partitions
20 having any shape;

[0183] TU (transform unit): Basic unit for identifying

transformation and quantization;

[0184] CU (coding unit): Same as CTB;

{0185] LCU (largest coding unit): Same as the largest CTB;
25 and

[0186] SCU (smallest coding unit): Same as the smallest CTB.

[0187] Furthermore, quantization parameters include at least

one of a delta quantization scale parameter {(delta QP or QP delta), a

quantization offset parameter, an index (Q matrix select idc), and a

30 guantization dead zone offset parameter. The index is for selecting
one of quantized scaling matrices.

[0188] The delta quantization scale parameter (delta QP or QP

delta) is a difference between a quantization scale parameter to be

applied to transform coefficients and a quantization scale parameter

35 specified by a sequence header or a slice header {(or a quantization
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[0177]The PU may include TUs. Similarly as the CU, the TU may be partitioned into four smaller TUs
(sub-TUs). This indicates the permission of the quad tree partitioning of a residual signal. The position
of the TU is indicated by a transformation unit index tuldx 5having a sample at the upper left corner of

the PU as gcsihstipg Mﬁbt?iféﬂﬁﬁﬁ@dthefei?gﬂié@@@ enaczd@‘dhﬁ Rragessie rtbnits is as followsr
[0179]CT tree Basic unit for ide ad tree partltl nin are ion.
Hening vabaE Sare siraD & 6 EABHAGAE (BT el BARATS R b TSR et Sanited in
a slice. A glige fttitais a phfifality, ofd€d Bs that dadijetstverdanoneg a@tm@fﬂ@éﬁlﬁm 8)(fivallest

d block): Th llest. CTB d P f t ller CTB
& not 150 ST TR0 B T B I A5 AL i MGeh R BrobBSLRG P s

as large asac@hlgra\plmam@aumlmmﬁg:uaﬁ@&mmmaum&h,pﬁmm@gta@dummfmmtsqmare

(0T831TU BELr eI LTl 13 Rt (RGBT o B AR en: 1S58 Gooding

unit): Saquaar@Tmtlon offset. Next, the image decoding apparatus 200
performs correction using the quantization offset when inversely
quantizing the transform coefficients.

10 [0190] An index {(Qmatrix select idc) is referred to as an
adaptive quantization matrix, and indicates which quantization
scaling matrix is used from among a plurality of quantization scaling
matrices. Furthermore, when there is only one quantization scaling
matrix, Qmatrix select idc indicates whether or not the quantization

15 scaling matrix is used. The adaptive gquantization matrix can be
controlied per block unit (processing unit).

[0191] The quantization dead zone offset parameter is referred
to as an adaptive dead zone, and is control information for adaptively
changing a dead zone per block. The dead zone is a width whose

20 frequency coefficients become 0 by guantization (last width that
becomes +1 or -1 after the quantization).

[0192] Although a case where the pattern 3 with which a
predetermined fixed value is used as a context value is described
hereinbefore, the case may be performed under the condition that the

25 control parameters of the upper block and the left block are not used,
and further under the condition without using the control parameters
of the upper block and the left block as the pattern 3. For example,
the context control unit 142 or 242 may determine a context
according to the hierarchical depth of a data unit to which each of the

30 control parameters belongs, as the pattern 3.

[0193] (Embodiment 3)

Embodiment 3 will describe which signal type should be used as
the first type and the second type (or the third type).
[0194] More specifically, the present inventors have verified

35 each of the signal types below among the signal types as indicated in
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[0185]LCU (largest coding unit): Same as the largest CTB; 25 and [0186]SCU (smallest coding unit):
Same as the smallest CTB. [0187]Furthermore, quantization parameters include at least one of a delta
guantization scale parameter (delta QP or QP delta), a quantization offset parameter, an index (Q

matrix sel¢qiddcy qrgb@ta@wmkasim deadofonPOff39t parasaeiesf Titecinsiepia farysaiectingsone of
gquantized scalln é 188]Theéij elta_ quantization scalﬂa'para ter( elta QP or deI a)isa
difference® F?'é{ §mn &fdt'séale FafambteY & FeHap Bl c?{@ﬁ %E?or Shrigeh

quantizatioo sga@eﬁa@mﬂi@t%spemflatd;by@&éqmateeheadﬁ arteeslisehlraaday (on Ia qsnpetsr,zation -
40 - scale p ete |mmeq kff% before Z scannln Q)P] 01891]&] uantlzatlon Offﬁfé
parameterS Q e?‘éf ﬂ%d‘/ Lpaﬁ”@ i3h (‘?ﬁg% a&ﬁg Qaﬁu%rto?fggtg ?for
rounding & sigre lryperﬁal(m:maumleauﬁrthﬁwmtmenshé ibmageis eppin®pppstratus 100 performs
quantizatﬁnraggq%ﬂes the antlzatloﬁlloff et. Then, the |marngdec d|n Enar tus 200 de odes the

coded qu offset. ?(t e | 88 8Qcoénd%pp%)r ' \6e Fectioh+ H&%he

quantizatigs effsetgvhpa m\remé&grquantﬂzmgdhmtmfom iceiefficieldid. ﬂﬁi{@l%ﬁm n’mblexi (Qrmatrix
e o TR s LA e S e ey
one quantizatibrgsoaitig mwi‘tnécs Q&n&tﬁk sglect ifo Mbiearaswhethacor ndt the oﬁwfmlzanag es
10 has a length limited to 49 frames.
[0196] The image coding method and the image decoding
method according to Embodiment 3 relate to CABAC. Thus, the
verification has been conducted using the following four test patterns
that are a set of setting values each indicating 1 as the value of
15  Symbol Mode (#0:LCEC, 1:CABAC):
[0197] 4.1 Intra, high-efficiency setting;
4.3 Random access, high-efficiency setting;
4.5 Low delay, high-efficiency setting; and
4.7 Low detlay, high-efficiency setting (P slices only).
20 [0198] The evaluation is made based on an evaluation value
called a "BD-rate” that is used as an evaluation standard uniformly
used for an implementation evaluation in HEVC. Y BD-rate, U
BD-rate, and V BD-rate are BD-rates for a YUV color space, and are
evaluation standard values. According to VCEG-AI1l (NPL 4), the
25 BD-rate is an evaluation value obtained by integrating two pairs of
code amounts with a result of PSNR, and representing the coding
efficiency according to the area ratio. Furthermore, the BD-rate
indicating a minus value means that the coding efficiency has been
improved. The comparison criteria are based on a result of the
30 output of a reference program which implements the pattern 1. The
results of the patterns 2 and 3 are shown with respect to the result of
the pattern 1.
[0199] The following describes a result of the verification on
each of the signal types:
35 [0200] (First verification) split_coding_unit_flag;
42 -



15 scaling matrix is used. The adaptive quantization matrix can be controlled per block unit
(processing unit). [0191]The quantization dead zone offset parameter is referred to as an adaptive
dead zone, and is control information for adaptively changing a dead zone per block. The dead zone is
a width whose 20 freguery SRaffielentidereRg,0 Ay guantization (last width that becomes +1 or -1
after the quantization). [0192]Although a case where the pattern 3 with which a predetermined fixed
value is used as alddnitestt V& EAdERBIbRERSRiHbaRie, the case may be performed under the

condition that the 25 &qpifel parameiers of thefupass ipckians the left block are not used, and further
under the condition without using the cantrol parameters of the upper block and the left block as the

pattern 3. For exafpitheeddhieRt RRirdNERIT 12585 248 Bvay determine a context according to the

hierarghical depth of pcdiata 8pjFtearhig eapicf mg@(’)g@z@trol parameters belongs, as the pattern 3,
[0193](Embodiment 3 Embodiment 3 will describe which ﬁignal tf\{'%e should be used as the first

) liment. ,
type and the secofd bR tHE thitGArHR) 0194185t YFdeifl ety tHeSresent inventors have
verified 35 each of thig) Bigmal &mex-below pmag thensignshtypes @s mdigatediing41- FIG. 3 (Section
9.3.3.1.1.1 of NPL 2). Each of the signal types has been verified, becauyse there are various
parameters, and it(iﬁ H?ﬁ?%u‘t’t%' @ﬁ?%%egﬁzgﬁ‘mﬁ e&éﬁ pﬁﬁeﬁ%éfﬂ%*other signal types satisfies
the validity, 2sed oFa-sgsuk pfibe Meriicafiphtort oaeraf thehsighakfypes (which one of the patterns
1to3is appropriiﬁg[m% Thfj verijfication is in conformity with tt%%:tru ture (settin rameter and

Cc
softwére version .0) d1e cri éH% ’?g‘?@c-%%o,ar O %es 101 ahds re f&ference
configuratiops't (seediPd. hrftirtfiergnore, each of the test images iohas a length limited to 49 frames.

[0202] The verification is conducted by changing the context
model from the pattern 1 to the pattern 2 or 3 only for a signal type to
be verified, without changing the context model for the other signal
15 types and the verification parameter specified in NPL 3. In the
column in FIG. 11, the value of “Fixed” indicates that the condition
(the left block condition or the upper block condition) of the column
specified by “Fixed” is not used when a context value (or increment) is
derived. In other words, when only one of the left block condition
20 and the upper block condition is “Fixed”, only the other condition is
used. Furthermore, when both of the left block condition and the
upper block condition are “"Fixed”, a predetermined value (for example,
0) is used as a context value (or increment).
6203] The meaning of the signal type “split_coding_unit_flag”
25 is defined as follows.
[0204] split_coding_unit_flag[x0][y0] specifies whether a
coding unit is split into coding units with half horizontal and vertical
size. The array indices x0, y0 specify the location (x0, y0) of the
top-left luma sample of the considered coding block relative to the
30 top-left luma sample of the picture. In other words,
“split_coding_unit_flag” indicates whether or not the target CU is
partitioned into four. More specifically, the target CU is partitioned
when split_coding_unit_flag indicates 1, whereas the target CU is not
partitioned when split_coding_unit_flag indicates 0.
35 [0205] Data of split_coding_unit_flag is structured into a coding
- 43 -



[0196]The image coding method and the image decoding method according to Embodiment 3 relate to
CABAC. Thus, the verification has been conducted using the following four test patterns that are a set
of setting values each indicating 1 as the value of 15 Symbol Mode (#0:LCEC, 1:CABAC):

[9197]4_-1]&‘@@ @%ﬁwﬁﬁ% §‘§/IH'E9;X4-3WQW§ &@@%&wﬁ i@?fﬁdr‘%ﬂ@%@é@é&!@%‘ﬁy ,
high-efficiency setting; and 4.7Low delay, high-efficiency setting (P slices only). 20 [0198] The
evaluationSi FHRIR BB RGF AR TV ARk RE Sl QXB‘Ef-agféS tA&R &H%@&ﬁ evaluation

standard ymfegaly used fen@umpEmMaation g\akeaton|Bd oY @ s &oirie, e Bl vales ane vV

BD-rate are BD-rates for a YUV color space, and are evaluation standard values. According to

VCEG-AIMENPEaS GRe T B iaes RAARvHIDEicH3BIue obtained by integrating two pairs of code
amougts Wigp@ repult of PEINR, BpA repiesantirg: e ceding efficiercy aqenteing todkeajesyatio.

Furthermore, the BD-rate indicating a minus value means that the coding efficiency has been
mbroved, B RRRB IR LA 8 WasB 08 CETIEUR A AR a8 SHSLLBf A baforlt Bm which
implemenisdhe pagam. 1. dheresulisiakthe patters and B aredsbenesvith sespect|to dfettgsult of
the pattern 1. [?,19 ' The foIIowin&describes ?,g)esult of g’f vegifiﬁcation on eagp of th siqiﬁl '%/ es:
35[0200](Fift Vi Qtibny 3318 cotlfy Rl A2 (B8coA Verifital o9 dkfp tisd: (ﬁﬁﬁﬁrd Rfidation)

merge_flap] ffctugb weiifieatianvef_tdhe Jeftlillox kFdthneitficatian) ofteh oredtiagn 3.

10 [0208] The result of the verification in each of FIGS. 12A and
12B indicates the increment and decrement of the BD-rate according
to the four test patterns.

[0209] Furthermore, the evaluation value is represented by the
evaluation standard indicating a value relative to an evaluation value

15 in the case of the pattern 1 in which both of the left block and the
upper block are used. More specifically, when the evaluation value is
positive, the result is inferior to the evaluation value (BD-rate) in the
case of the pattern 1. Furthermore, when the evaluation value is
negative, the result is more improved than the evaluation value in the

20 case of the pattern 1.

[0210] The result clarifies that the pattern 1 is superior as a
pattern of a context model for split_coding_unit_flag. In other words,
the evaluation values obtained by the patterns 2 and 3 are inferior to
that of the pattern 1.

25 [0211] Thus, when the signal type of a control parameter is
split_coding_unit_flag, the context control unit 142 or 242 determines
a context value using the pattern 1 that is a conventional pattern of a
context model, in terms of the BD-rate.

[0212] (Second verification) skip_flag

30 FIG. 13 illustrates an arithmetic decoding method for skip_fiag.
Here, the verification method is the same as that in the first
verification.

[10213] The meaning of the signal type “skip_flag” is defined as
follows.
35 [0214] skip_flag[x0][y0] equal to 1 specifies that for the current
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5(Sixth verification) mvd_10(11,1c); (Seventh verification) no_residual_data_flag; (Eighth verification)
intra_chroma_pred_mode; and (Ninth verification) cbf_luma, cbf_cr, cbf_cb. [0201] (First verification)
split_coding_unit_flag FIG. 11 illustrates an arithmetic decoding method for split_coding_unit_flag.

[0202]The sificationis consestasidoenargingphg cantentmogel frﬁeﬁe%rﬁ{t%m tiathemajtern 2
or

or 3 only for a S|gnal t pe to be verified, without changing the context model for the other signal 15

types and §E-Getfic pEAHEBr sﬁ@&ﬁ@& infNBC % iRthd RERGRA indT6. 1215 dalRTERFixed”
indicates tBR‘i ﬁ"ef gﬁ@ﬂ@}bg left blaek epadition 19K 1O l@ﬁ’@épl‘?@k QO%W}!@EI"WU%
e

specified b e/ "Fixed" I1s not used when a context value (or increment) is derived. In other words, when

only one of 818 % Hidtk (SoR@itidR 2Fant Pe&Hper WiscREBAYIRDA IS eBixcdr y&ll§%&f‘lﬁ%ndltlon

is usegl. Fughermsefe] e dptbfof ke tefb blegk nontitian anslthe tiprer blnekieenditonsdengixed”, a
predetermjned alue for exampl 0) |s§155ge%gsfacontextvalue ar increment). [020 The meanlng of
f

the signal ﬁé: Eﬁ’ﬁgtﬂnﬁ ﬁa§0 KR AsTBMBRE [§041IiPIGSHRY: uril fRERVO]
specifies vvtnet’rteg a celingFLinit Isrﬁpittart@scqﬂlhgms with halt hﬂﬁléom@t@ed \@Ulcaé stze. fge array

indices x0, ec ify the Q) of the t luma sample of the considered coding block
relative to Ilgf? ﬂﬁrﬁ%‘ieﬁé %/HH@ E%t&tgqg her words, "split_coding_unit_flag" indicates
whether or[@a];@] target Chhisapertiténpd ﬁlva@f@grswur@tspe@fimﬁm Ehe:wgegﬁkhie Raytittened

when split COdm%’ﬁhnit fla |nd| tes1, w erea et CU ] s noté)art ﬁ,fb%
split "~ godlr% ghit fﬁ'dl @5[% 6&1% dﬁlﬁ& uffﬁ{ ctu Hf@%%%dlng -
43 - decoding apparatus parses a bit sequence in accordance with the
syntax of this data structure.
[0216] FIGS. 14A and 14B are tables for describing results of the
verification on skip_flag.
15  [0217] FIG. 14A indicates the result of the verification using one

neighboring block (only a determination value of the left block
condition L) of the pattern 2. FIG. 14B indicates the result of the
verification using zero neighboring block (using neither the upper
biock condition L nor the left block condition L) of the pattern 3.

20 [0218] The result of the verification in each of FIGS. 14A and
14B indicates the increment and decrement of the BD-rate according
to the four test patterns as described for the first verification.
Furthermore, the meaning of the evaluation value is the same as that
of the first verification.

25 [0219] The result clarifies that the pattern 1 is superior as a
pattern of a context model for “skip_flag”. In other words, the
evaluation values obtained by the patterns 2 and 3 are inferior to that
of the pattern 1.

[0220] Thus, when the signal type of a control parameter is

30 “skip_flag”, the context control unit 142 or 242 determines a context
value using the pattern 1 that is a conventional pattern of a context
model, in terms of the BD-rate.

(02211 (Third verification) "merge_flag”
FIG. 15 is a table indicating an arithmetic decoding method for

35 merge_flag. Here, the verification method is the same as those in
- 45 .



tree syntax as a syntax. The image decoding apparatus parses a bit sequence in accordance with the
syntax of this data structure. [0206]FIGS. 12A and 12B are tables for describing results of the
verification on split_coding_unit_flag. 5[0207]FIG. 12A indicates the result of the verification using one

neighboring,alagkder)x A detarpination \@ues damieft Biprkaangiton L) of the pattern 2. FIG. 128

indicates the result of the verification using zero neighboring block (using neither the upper block
condition L AértRé left blodiEoRARBAINSDIh Pattatd 22 hg\[@ﬁ)8]ni*ﬁ§9§saﬁi%ﬁthé9v€’ﬁrf@aﬁ&w in
each of FIgS fh2rvand 12B indicates the increment and decrement of the BD-rate according to the
four test patterns. [0209]Furthermore, the evaluation value is represented by the evaluation standard

indicating BQAk e relative B &HA&allA86X YAl 15 s daiRSor thé PEEBRT1 intRikich BBHEHS the

left blgck giebir-tiRrepkiealkrsedisetb Mate sneaitcally rabentidmeyalitadien vakee e adwibve, the
result is inferior to the evaluation value (BD-rate) in the case of the pattern 1. Furthermore, when the

evaluationailR! ERQERR, tREGESRIGS HbRAinRREVEHRan tHOEvAGARYN ARIEFH1EC20 ¥Sse of
th? pattzrrsée[@z%ﬁ]ﬁ" the re@ﬁﬁal@rige{&?pt WE})paﬁert”hllaiSt&tﬁGé@t gmaaf?ttgﬁmb@ecomltexhr@odel for
split_coding_unit, flag. In other words, the evaluation values obtain y the patterns 2 a are
erTor 1o (I 6 S Ao IR QU et RS 1 2 LT ARGt e
split_codingjatniteflag, the contexe gontrohmusitdld 2f0s @AR QlEterlines ascontepbtalue psiggdhe pattern
1 thatis a con entionﬁ attern of a context model, in tetrms of the BD-rat .[0212]Ei Second verification)
{3pteTisqlaraet] : i

skip_lﬁag rf@‘ﬁ F&& Wa’tﬁh%féld %oﬁ?ﬂgi ethdl 7 pt_(ﬁa CHe g?/e ification
method is titd eame gedibatrindhg dirSt sgififi@lion0 (024 dlidze e anhngtofdhecsignalttygertsiig eflag” is
defined as E_}tlo‘:l)lgve\zls

is used. Here, the merge mode is a mode in which a motion
vector and a reference picture index are copied from a neighboring
biock of the current block to be coded and the current block is coded.

15 [0224] Data of merge_flag is structured into a prediction unit as
a syntax. In other words, merge_flag is set for each PU. The image
decoding apparatus parses a bit sequence in accordance with the
syntax of this data structure.

[0225] FIGS. 16A and 16B are tables for describing results of the
20 verification on merge_flag.
[0226] FIG. 16A indicates the result of the verification using one

neighboring block (only a determination value of the left block
candition L) of the pattern 2. FIG. 16B indicates the result of the
verification using zero neighboring block (using neither the upper
25  block condition L nor the left block condition L) of the pattern 3.
[0227] The result of the verification in each of FIGS. 16A and
16B indicates the increment and decrement of the BD-rate according
to the four test patterns as described for the first verification.
Furthermore, the meaning of the evaluation value is the same as that
30 of the first verification.
[0228] The result is different from those of the first verification
of split_coding_unit_flag and the second verification of skip_flag.
There is no significant difference in BD-rate between the patterns 1
and 2 or 3 as a pattern of a context model for merge_fiag.

35 [0229] Thus, under a mixed environment with a plurality of
- 46 -



35[0214]skip_flag[x0][y0] equal to 1 specifies that for the current -44 - coding unit, when decoding a P
or B slice, no more syntax elements except the motion vector predictor indices are parsed after
skip_flag[x0][y0]. skip_flag[x0][y0] equal to 1 specifies that the coding unit is not to be skipped. The

array indices ek OSpRSIYLREIS lapaligh S0y Of the teBriri lma sample ef thesonsidesesl coding

block relative to the top-left luma sample of the picture. In other words, skip_flag indicates whether or

not the tarSLENT RESe &iEutEsndie 48 a WkiBRItOIHSIN S0 M BD MR BEEKIB ! RS issinRtured
into a codipg HERYALAY I0Rs ASYRERX 4T I PEF WeFdsH Skife flaggs S8t fopeady Clhe heimage

decoding apparatus parses a bit sequence in accordance with the syntax of this data structure.

y :
[0216]FIGRMBRGIF 148 dRAEBRsTGUesdibiRGTESUNEYIdRe TBRIGRIBREIF skipiag! unit

15[023 7]F i1 A 4fx indicatestiBerre st of the yesfiealignuesingiere fieioplatiegklock (oplwaen
determination value of the left blgck condition L) of the pattern 2, FIG. 14B infdicates the result of the
verificatioﬁ%?inﬁ'Qé}éinéﬁﬂﬁoﬁ g BISCICRIIEG heRRER TRE theShIB R @RaitiBd L ndPthRY&& block

condition ky of ths ratter35t26,(0218] ditel eesult pf thecrsdifiegtiomin efieiyof HICSKIAA Rad 14B
indicates the increment and dacrgrment of the D-rﬁ?.aégcordin‘g tQ th? fourtes‘té)ftterns s described
for the firsBVEfifidaton SErHEMEEP fhe earity oftHeevEYRffion ValHE fSthe SXE Gs ¥ of the

first verificAliao 12503 9] Thieae suitadarifiesdhai the madiest Jds superivreasi mpajteral eta gomiext
mode] for "ski{g) flag". In other words, the g\r/aJijat'on val e;obtained %y the patterns 2 and 3 are
inferfdt to fHAPSY th uﬁat?eq'ﬁqr (5550]%‘% , 'tmeeé?gn tﬁ?éqofrg ol %@Qﬂ%ﬂtﬁr idoRP e

"skip_flag'wihd €sigxt control gnihk42 ec 242 gteternminesBloanteat value using the pattern 1 that is a
conventio ?ﬁ)gg rn of a te>!<qt odel ir%terrms fithg BD-rat%. 221 Tp'rd verification for
merge. 12301 71& TR HRR TEREIN, 2 S TRE tido i iRl Ao SE el ol g,
Here, the vasficptiofl awttibd sl sammeas tltose mo-4%gnificant difference. Thus, itis
preferred to use the pattern 3 for merge_flag. Accordingly, it is
15 possible to further reduce the memory usage and the processing
amount,
[0231] Here, in comparison with merge_flag and skip_flag,
although residual data of a motion vector is not transmitted in a skip
mode, the residual data of the motion vector is transmitted in a merge
20  mode. Accordingly, even when the context to be temporarily used is
not 'optimal for merge_flag, the deterioration in the image quality
caused by not using the optimal context can be compensated to some
extent with the processing using the residual data. Accordingly, the
deterioration in the image quality is suppressed.
25  [0232] (Fourth verification) “ref_idx_I0(11,ic)”

FIG. 17 is a table indicating an arithmetic decoding method for
ref_idx. Here, the verification method is the same as those in the
first verification and the second verification.

[0233] The meaning of the signal type “ref_idx” is defined as
30 follows.

[0234] ref_idx_I0[x0}[y0] specifies the list 0 reference picture

index for the current prediction unit. The array indices x0, y0 specify

the location {x0, y0) of the top-left luma sample of the considered

prediction block relative to the top-left luma sample of the picture.
35 J0235] Furthermore, ref idx_I1[x0][y0] has the same
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the first verification and the second verification. [0222]The meaning of the signal type "merge_flag" is
defined as follows. [0223]merge_flag[x0][yO]specifieswhether theinter 5 prediction parameters for the
current prediction unit are inferred from a neighboring inter-predicted partition. The array indices x0, yO
specify the; laeaiiag; 04, ¥9) [f thegp1ak lunag sempla,0kthecopsiderediprgdietian hloek relgiive to
the top-left luma sample of the picture. When merge_fla [XO][inIS not present 10 (InferredMergeFlag

is equal tor B liefe-it&rdB 10 béqQENB L. ey wiklis, fierdd ARGHORVBPinBicaREEIRBER or not

a merge meide s aseft Eleres thenaerige mase if a MaeedAtvhigh a motion vector and a reference
picture index are copied from a neighboring block of the current block to be coded and the_current

block is cod®d355l [0224] DA B fefE §18] i@ REERGFA T8 a HaitlisPinR e L& GBI ffother
words; merggsdlagos sebfpresacmBle, Thejmagedleceding apparatus parses a bit sequence in
accordance with the syntax of this data structure. [0225]FIGS, 16A and 163 are tables for describing
results of tﬁ%zz%%irificatioﬁqﬁ rge° g, f@czé}%‘eﬂ%A)ﬁ%ic et e?]es%l? §f theSerf&fn using
one neighkeling hltaek (asly-afdetekmigatiantyalle ghibie: e hlogkoceaditiondd ¢fhi patierigt FIG.

163 indicates the result of the verification usi ighhoring block (usi ther th
28biock RO EERADthe IR IGE Sairion 1) of 0 pUtEl 3. (o0 27] AIEHEUIP B B fcation

in each of &H{eS.dL6A aHAYES indicatasdhmineesmigné aine densenisintaithe BO-taiecnarding to the
four test pattt-':-ar,ms. as described for tSu first v rif'catiogz. FurtEerleire, ZQe meaﬂing of th%S%/aluation
valué s thE BT HE that B66PHE Y A*Fc toﬁ'.q E@ﬁ' Elesult i8'GfEIE tyf’roi?'nQH %F tHe first
verificatiorof kplie caging_oni dageand the $6caref vadificatoraofckief fladx There i mersgnikcant

difference i% BeDS-rat% b?tw,.C en egl'% %?‘tterpns i:Lnand c? Qr Sna]s a patterp of %‘i:no t;xtfm.gddel [qr merge_flag.
35[0229]Tﬁu§, e} 3 Mixed envirohntent wiﬁ*% pﬁur&hty%%&%t?ol Bgr Rel§ bf! |§<nal yap% , the

context congrBl ighit 142 or 242 determines a context value without using the upper block as a

neighboringplagk particulagyuhen thesigne! Re PP ROURLRAGRHCT iRy 95-LaRedioner
words, the*context control Uni

15 unit as asyntax. Inotherwords, merge_flag is set for each PU. The
image decoding apparatus parses a bit sequence in accordance with
the syntax of this data structure.

[0239] FIGS. 18A and 18B are tables for describing results of the
verification on ref_idx.
20 [0240] FIG. 18A indicates the result of the verification using one

neighboring block {(only a determination value of the left block
condition L) of the pattern 2. FIG. 18B indicates the result of the
verification using zero neighboring block (using neither the upper
block condition L nor the left block condition L) of the pattern 3.

25 [0241] The result of the verification in each of FIGS. 18A and
18B indicates the increment and decrement of the BD-rate according
to the four test patterns as described for the first verification.
Furthermore, the meaning of the evaluation value is the same as that
of the first verification.

30 [0242] The result is different from those of the first verification
of split_coding_unit_flag and the second verification of skip_flag.
There is no significant difference in BD-rate between the patterns 1
and 2 or 3 as a pattern of a context model for ref_idx.

[0243] Thus, under a mixed environment with a plurality of

35 control parameters of signal types, the context control unit 142 or 242
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5 142 or 242 determines a context value using the pattern 2 or 3 when the signal type of the control
parameter is merge flag. In other words, the first type includes "split_coding_unit_flag" or "skip_flag",
and the second type or the third type includes "merge_flag". Accordingly, the image coding apparatus

and the imagecgesnsling 2D apnaratis assRIding/ie nRodiraRiE 3 638 regisermemaiyk ugageawhile
suppressing the decrease in the BD-rate. [0230]When the pattern 2 is compared with the pattern 3 for

merge_flaf SRR B Gty Rk RB Silfrifaahy aBRACEN iR Rl ph¥RRel ot HR'HERrn 3 for
merge_flag aAgenedinglysit e L5 8RSI0IE 10/t ther redierstheyaemolyitsageoand ihe etonessing

amount. [023_1&]1Here, in corlrllagsgson with merge flagfand skip{ flar?f, altho&e&h residual data of %motion
vector is ndPifarsmitRE FROHR RS rsfRiat okta 67 tHE HSHBE VettoPR HHaRsmittéd irf a
merge 20 wnde: Heeoseiohl, Bres when thesaoiertia keresieerasilyarsadis noi ppfimpl forn

e deterioration image quality. d by no timal co

flag, th in th t using th text,can b
CombensAtL e sOliy Barent i TAEStroEBGny EHFES re SR Gad| Dottt G660

deterioratiogikdinthel imdge auality iheuppeassed 25[0282] routtheverifidation)iret idkn¢0(tkgc)"
FIG. 17 is.a tagble indicating an arithmetic decoding, method for ref idx. Here, the verificatipn, method is
the same <ESho @i BIe PV icAGGl SET e L VAR B! ISP S4)0 HE A G g DS Signl
type "ref_itha'ag detirerbais 8@ falpwar D283 @t adxd 10Oy OEspéaititsrtbe tisBO ceferematmeture

index for the current prediction unit. The array indices x0, y0 specify the location (x0, yO) of the top-left
e amPREAD R U8 o TR PR SatU8 1 e B Ao e picture. 35

[0235]Furthepwdrg,ref_idxH K] [yOftasteasant -drpacseoraritios ahltcary the lisb@ repidgeddy 11

e ki, A T £ i e ey e
example, the second type or the third type may include ref_idx_I10 and
ref_idx_l1 without including ref_idx_lc.

15 [0245] When the pattern 2 is compared with the pattern 3 for
ref idx, these BD-rates have no significant difference. Thus, it is
preferred to use the pattern 3 for ref_idx_I0(11, Ic). Accordingly, itis
possible to further reduce the memory usage and the processing
amount.

20 [0246] Here, ref_idx is used in the normal inter prediction mode
that is neither a skip mode nor a merge mode. Although the same
motion vector for the upper block and the left block is used as a
motion vector of the current block in the skip mode and the merge
mode, a motion vector different from that for the upper block and the

25 left block is used as a motion vector of the current block in the normal
inter prediction mode other than the skip mode and the merge mode.
Accordingly, the coding efficiency is decreased using the upper block
and the left block for ref_idx as in the pattern 1. In other words, itis
possible to improve the coding efficiency using the pattern 2 or 3 for

30 ref_idx.

[0247] Here, the context control unit 142 or 242 may use a value
derived from a result of the condL and a result of the condA for
ref_idx_I0[xP]{yP] of the current block, instead of using
ref_idx_Ic[xL][yP] of the neighboring block A or ref_idx_Ic[xP][yA] of
35 the neighboring block B, when determining a condition A (or L) for
- 40 .



5 based on, for example, a picture type. [0237]Furthermore, ref_idx_Ic[ x0 ][ yO ] has the same
semantics as ref_idx_10, with 10 and the list O replaced by Ic and list combination, respectively. The
ref_idx_lIc is a control parameter added in HAVC. Furthermore, the list combination is obtained by io

combining-gpergirg) ¢hpdist 0,3nd theriss dh Mormaiysa bitetreamtasiudasranly ongief 1e1leda<L10

ref_idx_11, and ref_idx_I¢. There are cases where the bitstream includes only one or both of

ref_idx_10%4Hl TRV ETHY 029 Biathi Boree e 96 (Ehe1ePRItHRMRY R PERARISY Uit as a

syntax. In @megmgs@mgﬁ@e cMlagdéssebioceachoPyn dhelimage decoding apparatus parses a bit
sequence in ac %fdance with the syntax of thls data structure. 0239]FIGS 18A and 183 are tables for

describing |%§6I of the vEYifiQHilIToR PRAER YB3 46 HIBC QBN I3 CRELHIRE Hes AEAYRRE WRFification

using pne refghbrring gckdonibadpigrmétatian vabiezol therteft Pnek|gonditia o ed the pattern 2.
FIG. 18B indicates the result of the verification u |ng zero nelgqgorm blog;r éﬁlsm neither the upper
block condiftHToh3r ThETBHIoCA ESHAIEINES bR fre! Gteat<an 951094 LF RS ot OF i 9ERHCation

in each of fdG8v& deddiaR indiciaiesi the incieTeeriang gecteroerinf tHERI34le)andouting to the
four test patterns as described for the fi rn‘ ati Furthermo the meaning of the ion
value 1o B B8 6 B e Srotv el RES Lol Soltb 421 TREALEIN By cBrant HorF Rt fie s
verificationref splik_c@dling_0nit fmgcar(cﬂmaﬁecmmfmatlmnfcmnmrﬂalg Thes€ isdwo Slgmf@cant
difference in B e betw n the d 2.0r tter ntext mad f idx.
(02451 8 IR et GAUH G T & &) o Ly Bl b e I Er Sl 1 B, the
context cotitr®| oot d 42001 24hd8 odeite{rmrm's_aboﬂtextsleiue Mbd)ep sy (tewppeo tﬂi@ckfas a
nelghborlgge?loc rtuyl@réyIh hie the signal type of the control parameter is ref_idx_10(11,1c). In
tro

other words; the-¢ontext c Uhit 142 or 242 determines a context value using the pattern 2 or 3
[0249] Thus, the following may be performed. FIG. 18C is a

table indicating the condition A and the condition L for ref_idx as
15 indicated in NPL 2. FIG. 18D is a table indicating the condition A and
the condition L for ref_idx according to Embodiment 3.
[0250] As indicated in FIG. 18D, the context control unit 142 and
242 may derive the conditional values of condlL and condA for
ref_idx_Ic from at least one of the conditional values of ref_idx 10 and
20 ref_idx_I1inthe same block. In other words, the context control unit
142 and 242 may cause the conditional values of condl and condA for
ref_idx_lc to linearly depend on the conditional vaiues of ref_idx_I0
and ref_idx_I1 in the same block.
[0251] Accordingly, ref_idx_lc does not need memory reference.
25 In other words, the conditional value for ref_idx_lc can be derived
without referring to the value of ref_idx_Ic for the upper block.
[0252] (Fifth verification) “inter_pred_flag”
FIG. 19 is a table indicating an arithmetic decoding method for
inter_pred_flag.
30 [0253] The meaning of the signal type “inter_pred_flag” is
defined as follows.
[0254] inter_pred_flag[{x0]{y0] specifies whether uni-prediction,
or bi-prediction is used for the current prediction unit according to
Table 7 11. The array indices x0, y0 specify the location (x0, y0) of
35 the top-left luma sample of the considered prediction block relative to
-50-



5 when the signal type of the control parameter is ref_idx_10(11,1c). In other words, the first type
includes "split_coding_unit_flag" or "skip flag", and the second type or the third type includes
"ref_idx_10(11,1c)". Accordingly, the image coding apparatus and the image decoding apparatus
according th Entlogrlihedht Bicam retcepilemediyaispietwhide sup@ressingrthepdectiese i iise

BD-rate. [Q244]H h C t or the third type has_only to include at least one of ref. idx_10,
et 0. 11 L8 a0 B checir SLEshPhde BT ey bk el R TS 1o anc
ref_idx_11usithgut inellidibOref nidx ttee 160 245]Whaert hies patteen 2 ectisiparedvithabopaitern 3 for
ref_idx, th -rates,have ignificant differ Thys, it is prefepred_to use pattern 3 for
ref_idx_lo%ﬁtﬁc% .é?cco%n gﬁgﬁf@%g@iblg ﬁ%ﬁ#ﬁ? Pedﬁgé thlePEl'rrr?e mgoryauasgg etggd tﬁteé%progéssi ng
amoudt. 20]oruBiHeNe nef iidkds useddh fiemdemas edeoprisdictivammdue thatienéigiéca skip mode
nor a merge modg. Although the same motion vector for the upper block and the left block is used as a
motion vector of the current block in the skip mode and the merge mode, a motion vector different from

that for thd Ggideh block anid @@ 28fiefobiickps ededl ag aimotionigétior df ihécusrept dibickinnhe
normal int dictio ert e skip-mo mer, A ingly,.the.coding
efficiency grggirggse% us ngt%rﬁg'upgzﬁj k%rlloéﬁj‘(a%)r%g th%%e%ft%%iz)lpfﬁ fo‘%i ﬁgéﬁ]d%gaisin?ﬁé[gp@at%eran 18. II?’] other

words, it iSSESHSRIER imEr6¢e tha BeEiny diidiairey usingxhefpbittsitia ba Stoussreidx. [0247]Here,
the cpptext goig) unit 142 05515 mAYARS stl%erg%fémgmadfé%wwF@ﬂ%ﬂg& fifgsultof

the condA Tor ref_idx_10[xP][yP] of the current block, instead of using ref_idx Ic[x e
neighboring@ildfékat iGrned N tExPRYAHof B5Ghe neighboring block B, when determining a condition

A (or L) for 0% 7 7ol idx_ieybsPlhih IR aibatuordse Recionter qoalRl HAIkFody adraayflerve a
resulting value of the condition as a dependent value of values of the current blocks 10 and 11.
[0248]A cdufig Bppdisds bi %Cr’écc{r‘éll?fg’ appafte [Jenaaiiy s redlid’ 1©by dumbialitg Rlpfd« 10
and ref_ideglddngRo1dng ereeedipg & grram. Inmtber wigrls;afddxe101ael refsithe bF aigaised for
every determination inside theses apparatuses. Thus, (1) when a condition condA or L {(ref_idx_10 is
availbble) ¥RdI{tcRIHOMSUEIBGidAE 10 NGIHNAIQD)He REPitionSIRdA BRIt [die 14 iP&Tailable)
and (true hollde i eafniehxidh > Ohloholeh i (BercyreRnk Rigekd ih%ﬁou?it&h&%‘%%érﬂ@tidx_'c IS
suelale) o (g holds e i )R RTINS M elowng g be et med P
18Cisa
20B indicates the increment and decrement of the BD-rate according
to the four test patterns as described for the first verification.
20 Furthermore, the meaning of the evaluation value is the same as that
of the first verification.
[0259] The result is different from those of the first verification
of split_coding_unit_flag and the second verification of skip_flag.
There is no significant difference in BD-rate between the patterns 1
25 and 2 or 3 as a pattern of a context model for inter_pred_flag.
[0260] Thus, under a mixed environment with a plurality of
control parameters of signal types, the context control unit 142 or 242
determines a context value without using the upper block as a
neighboring block particularly when the signal type of the control
30 parameter is inter_pred_flag. In other words, the context control
unit 142 or 242 determines a context value using the pattern 2 or 3
when the signal type of the control parameter is inter_pred_flag. In
other words, the first type inciudes "split_coding_unit_flag” or
“skip_flag”, and the second type or the third type includes
35 “inter_pred_flag”. Accordingly, the image coding apparatus and the
-5] -



table indicating the condition A and the condition L for ref_idx as 15indicated in NPL 2. FIG. 18D is a
table indicating the condition A and the condition L for ref_idx according to Embodiment 3. [0250]As
indicated in FIG. 18D, the context control unit 142 and 242 may derive the conditional values of condL

and condAfop &&iaéasé&w% aéﬁﬁ‘é?@'ﬂ@ @féfa;%?a@ki@ln\%vw%@érﬁ{éﬁ%_éo 8af 2fogf déx 11 1in
ords, the

the same block. In other w he context control unit™142 and 242 _ma\%/&]cause the conditional values
of condL aMEEBAAX féf Aeidk N foSHERNEaEHead-BE tREEpRATBNA FAI8eB Briéfix_10 and

ref_idx_11rip e game blagis &2 HACRadiasl . reisido it faee A0WIERALREMRAY eI enag, 2oIn

other words, the conditional value for ref idx_Ic can be derived without referring to the value of
ref_idx_Ic tBt fie-BEE&kHic%k: [0¥53¢ RRRNERRARYS Met SRl GRiyt diIffeignes is vk
indicaging anarigyaeserderedingsaethed fertiien ed flag: SPIOR T Feageaniie-efr g signal type

"inter_pred_flag" is defined as follows. [0254]inter_pred_flag[xOJ[y0] specifies whether uni-prediction,

or bi-predittich R 16r tRe HiRRE Jraditlon itk RREORAY BSEbR A Hik RFREERAIEE X0, y0
specify theslgegtion (X0, yO) of 35the top-left luma sample of the considered prediction block relative to

- 50 - the top:-left Juma sample of the picture.Here, uni-prediction is prediction using Ic (list
combinatiti(gf,zgréj bi-prediciditis d@é%aw@ﬁn& \RE 1idS0 diehfle 15 1tREtHBAR é‘fthénl@c'"
combinatigsrisdiptamed iy eembinitg (mengingd)dire dstsk andrihedist hor a merge mode.
10 Although the same motion vector for the upper block and the left block
is used as a motion vector of the current block in the skip mode and
the merge mode, a motion vector different from that for the upper
block and the left block is used as a motion vector of the current block
in the normal inter prediction mode other than the skip mode and the
15 merge mode. Accordingly, the coding efficiency is decreased using
the upper block and the left block for inter_pred_flag as in the pattern
1. In other words, it is possible to improve the coding efficiency
using the pattern 2 or 3 for inter_pred_flag.
[0263] Furthermore, as described above, it is possible to further
20 improve the coding efficiency by determining a context value
according to a depth of the current block for inter_pred_flag.
[0264] (Sixth verification) "mvd_I0(l1,ic)”
FIG. 21 is a table indicating an arithmetic decoding method for
mvd_l0(11,lc). Here, the verification method is the same as those in
25 the first verification and the second verification.

[0265] The meaning of the signal type "mvd_I0{11,Ic)” is defined
as follows.
[0266] mvd_I0[x0][y0][compldx] specifies the difference

between a list 0 vector component to be used and its prediction. The
30 array indices x0, y0 specify the location (x0, y0) of the top-left luma
sample of the considered prediction block relative to the top-left luma
sample of the picture. The horizontal motion vector component
difference is assigned compldx = 0 and the vertical motion vector
component is assigned compldx = 1. When any of the two
35 components is not present, the inferred value is 0. In other words,
-52.



5Furthermore, inter_pred_flag is used only when the current slice is a B-slice. [0255]Data of
inter_pred_flag is structured into a prediction unit as a syntax. The image decoding apparatus parses a
bit sequence in accordance with the syntax of this data structure. 10 [0256]FIGS. 20A and 20B are

tables for GasEibing FepHsRiihe veritcatiarat e prrce Hag (P18 TIbIG- v idicates theresult of

the verification using one nei hborirég block (Oﬁl;% a determination value of the left block condition L) of
r |

the patterPE HE BoBRdivERRE rEBGt B #1d 4 ERA NS uisd e ré nBigHb GGG BRIRR Mdsing
neither the(urper Blegkicangifion ik aak thedeff iask candiipndy) gf the altyA 3. [O3ASHUIRgsult Of

the verification in each of FIGS. 20A and 20B indicates the increment and decrement of the BD-rate

according Y B 1681 RIMPRASHE LS ABARkAd Torlthe first verification. 20 Furthermore, the meaning
of the pvalfigiagamelue is thewadme peghay offihesirgt uekficatient 2adlihe revibisdétewat fom

those of the fir t\éerif%cation of spf[%t coding_unit_flag and the second verification of skip_flag. There is
i

no signific@ GifSnd8inB FERIB Tetwl¥n theGittern€ 1158 2hd? (P ¥%s Y pd’tf'egrﬂ%@g‘é%hfext

model for Mitee_preds#ag.d0860hBusn bader armixed envisenrheniguite apiwealityf seatreh a
parameters of signa:%}/é)es, th cogtext control unit 142 or 242 determines a context value without
using the LRJ' fo aq{bqeg% r‘?ﬁ& block particularly when the signal type of the control

[0268] Furthermore, mvd_Ic[x0][y0]l[compldx] has the same
10 semantics as mvd_l0, with 10 and list O replaced by Ic and list
combination, respectively. In other words, mvd_Ic is generated by
combining mvd_I0 and mvd_I1.
[0269] The term "mvd” includes at least mvd_10, and includes at
feast one of mvd_I1 and mvd_Ic according to a condition of an image.
15 [0270] Data of mvd is structured into a prediction unit as a
syntax. The image decoding apparatus parses a bit sequence in
accordance with the syntax of this data structure.

r0271] FIGS. 22A and 22B are tables for describing results of the
verification on mvd.
20 [0272] FIG. 22A indicates the result of the verification using one

neighboring block (only a determination value of the left block
condition L) of the pattern 2. FIG. 22B indicates the result of the
verification using zero neighboring block (using neither the upper
block condition L nor the left block condition L) of the pattern 3.

25 [0273] The result of the verification in each of FIGS. 22A and
228 indicates the increment and decrement of the BD-rate according
to the four test patterns as described for the first verification.
Furthermore, the meaning of the evaluation value is the same as that
of the first verification.

30 [0274] The result is different from those of the first verification
of split_coding_unit_flag and the second verification of skip_flag.
There is no significant difference in BD-rate between the patterns 1
and 2 or 3 as a pattern of a context model for mvd.

[0275] Thus, under a mixed environment with a plurality of

35 control parameters of signal types, the context control unit 142 or 242
-53 .



30 parameter is inter_pred_flag. In other words, the context control unit 142 or 242 determines a
context value using the pattern 2 or 3 when the signal type of the control parameter is inter_pred_flag.
In other words, the first type includes "split_coding_unit_flag" or "skip_flag", and the second type or the
third type inefizies 35d'nter_predtdag”. Vvedeoedinglsh thelimegje goding appayatusiaindtheas1-aimage
decoding I ordi odimen dyce memary,u while P ing,the
decrease ﬁ%%%@% . [g%ﬁe@n&hgegggﬁb?n(@gsé?or%%gre%@%fgith%?g%teﬁe 3t %(L)%D ir#t%?lieg%d_ﬂag,
these BD-paes hagbaroisignifidariOdifielence. Thustbdarisvyaretsydthto ase tieexpattant Do nit
inter_pred,flag. Ac i LIS possihle r et r e ing
amount. [dt?%a% }ﬁreﬁ?frgtgf_é\éﬁe@ fﬁa}geS ?s%scettgnr#%f?g r\{c?rﬂnygl H}?ﬁp gﬁ%%ﬁﬁ%ﬁﬁ?&ﬁggg?&%ﬁa skip
modeinor theerjg naddey peAlifotigh therstimé matiomatsor iorthedipetiBldek and thedldtetlock is
used as a matian vector e int ip n e made, & jan, vector
different frg’n? Eﬁgt’ fc%)ﬁt eﬁtﬁéggtﬁllj#oécﬁapn@ %%e%ﬁo@k%%ﬂ%g a%@%mgﬁ%% verE(}:?oreSo t E“Oﬂl%%eht block
in the norral dntr pregicaortniotzeoerthan the skipymedinahd dies 181werd® modedAttordingly, the

coding ey e deaseastiigy newepar Blgck and e chorciariniengrof dagaada the

I
pattern 1. In othier words, it is pos to improvethe coding efficiency using the pattern 2 or 3 for
inter_preddfan (0D 3 FRBREA TR 245 868 ENBe 8oV Rddpestibie RfrtFRE RORNPAEE 8¢ coding

efficiency @ég%t@rmim[@ g&@ﬁﬁg&ﬁ%ﬁ)ﬁ@@@@é@@@ﬁpt@% tggg)clttgg@'g block for inter_pred_flag.

[0264] (Sixth vérification) "mvd_ FIG. 21 is a table indicating an arithmetic decoding
method fol f¥d 610(11, 1c) HeES ahevrificalibie rhegRadsitnes anEne thise v 2stHeRVkfification

and the segond ve[ticalione X6aHaSMEaRNY Of tAARI9NA!, tWpRy tuda 10611, 1) s defngrbas
follows. [0266]mvd_10[x0][yO][compldx]specifies the difféfence betweena list 0 vector component to
be used akBfsRE@BRGHEYRR or the third type may include mvd [0 and mvd_ |1

without including mvd_lIc.

15 [0277] When the pattern 2 is compared with the pattern 3 for
mvd, these BD-rates have no significant difference. Thus, it is
preferred to use the pattern 3 for mvd_I0(l1,ic). Accordingly, it is
possible to further reduce the memory usage and the processing
amount.

20 [0278] Here, although residual data (mvd) of a motion vector is
not transmitted in a skip mode, the residual data (mvd) of the motion
vector is transmitted in a merge mode. Accordingly, even when the
context to be temporarily used is not optimal in the merge mode, the
deterioration in the image quality caused by not using the optimal

25 context can be compensated to some extent with the processing using
the mvd Accordingly, the deterioration in the image quality is
suppressed when the surrounding block for mvd is not used.

[0279] When the conditional value of the upper block or the left
block (condA or condl) is used in accordance with the predetermined

30 condition, the following modification is applicable.

[0280] The first modification is a method using a dependency
between mvd_10, mvd_I1, and mvd_lc.

[0281] More specifically, the context control unit 142 or 242 may
derive a conditional value of another signal type having a conditional

35 value dependent on conditional values (condL or condA) of two signal
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30 array indices x0, y0 specify the location (x0, yO) of the top-left luma sample of the considered
prediction block relative to the top-left luma sample of the picture. The horizontal motion vector
component difference is assigned compldx = 0 and the vertical motion vector component is assigned

compldx = {p\Wher-amy of e Hy°C BRECRIIANENES dnRAT prenentdheierred vaiue is §11n gHer

words, - 52 - mvd_10 represents a difference between a motion vector at a PU position (xP, yP) and

the predicf8Yfed®r, USiRPatist eBRPBEHBREYAHRAI component compldx = 0) and a second

component §egicpl compgrent£RaRIgke v REPR6Z1MplL KOy Olispmpldxbhasiheisamei s
semantics as 10 and the list O replaced by 11 and the list 1 in mvd_10, respectively. The presence or

absence of RRENFESN PR dbenrRHed  bidealod &l BriLiy RIS thern fAeHIEth&Rfbr8,
mvd_c[x0iiuPlleampigxdasdhe same dhe sempalign as tyyrb d 6wk d O and fist G eepjacashby Ic and

list combination, respectively. In other words, mvd_ Ic is generated by combining mvd_10 and mvd_11.
(0269 The 1B L FORETRIY AtlekdenRic 16, SRER @RIl %?%Aé 5RESSE FRANEIRY R I

according toaganédionnf@nlignage. 15 [0270] Data of mvd is structured into a prediction unit as a
syntax. The | decodi pparatus parses a bit sequence in accordanceg with the synfax of this
data structﬁ?g.]%g‘g?l]FIG géA 2@?2?% Qrg‘?gbllgs 'f&&b‘é@@ﬁlﬁn?’?@sﬁwiﬁ@ Qe%i&%én SHemvd.
20[0272]F Ka.r2iAi mdicatep theesiiltat the dierdicadonrusinplon2 . neighigrimpiocks (enltable
determinatioa.valge of the left blo J@cond'tiorlhlg; % thelé)att%r 2. F"IC); 226 incyggates the, result of the
verifithtion S D1 G S HIRBK QRS bt SRAIBERP ol E R EbrE S Hedehlock
condition Breftibel pattarb 3..25 [0273] The result of the verification in each of FIGS. 22A and 226
indicates the i ment angd decrement of. th -rate_acgording to the four test patter. s described
for the frok Ut Adtion. Fultie IO R Wbty aPre B0 s Lt SNe 13 Al G the
first verificaddh.rB@[02dd[ The fdsaltisrdiffeientfrom thesea dweiist aewficatiod dffor mvd_lc

split_coding_unit flaﬁa%n(% tcr)le sec verlflcaélic%goor]; astqe f}%% Th(?r?ﬂ is é};%?éufl ant difference in

BD-rate be Wené]nqlge paﬁerngf and 2'6r 354 pattern of e Context Thé d%\é%i ﬁg under

a mixed efvimsaene vt alplurality of
[0285] Here, the context control unit 142 and 242 may use these
relationships to one or both of the horizontal direction (compldx = 0)
and the vertical direction (compldx = 1).
[0286] Furthermore, the context control unit 142 and 242 may
20 use the dependency between compldx = 0 and 1. In other words, the
context control unit 142 and 242 may cause a result of one of the two
conditional values of the horizontal direction mvd_I0[ J[ ][0] and the
vertical direction mvd_I0[ ][ 1[1] to depend on the other. In other
words, the context control unit 142 and 242 may derive the
25 conditional values condlL and condA of one of the horizontal direction
and the vertical direction for mvd, from the other of the conditional
values for mvd. Here, according to NPL 2, a context index (index
increment + reference value) is set to each of the horizontal directions
mvd_I10[ 1] 1[0], mvd_I1i] ][ 3[0], and mvd_Ic[ I[ 1{0], and the
30 vertical directions mvd_I0[ ]{ 1{1], mvd_ 117 [ 1[1], and
mvd_Ic[ ][ 1[1]. Thus, it is possible to reduce the wastes using the
dependency. In other words, the number of context indexes can be
reduced.
[0287] Here, the conditional values of the upper block and the
35 left block are used only for the first bit of mvd according to NPL 2. In
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35 control parameters of signal types, the context control unit 142 or 242 -53 - determines a context
value without using the upper block as a neighboring block particularly when the signal type of the
control parameter is mvd_10(11,1c). In other words, the context control unit 142 or 242 determines a
context va@ighasingthe patteencdort & xtheori ribkesignal MmedrBaﬁ}@mtrak/pamrteterﬁsattem

mvd 10(1£1r)§1r}otherr w?rd Eﬂrfs mcfude spllt coglng unit fla%%or sk ' and the
es

second type or i Fd prEI mvd_10, My ro“r’vr(r)r\r/ ccord! fy(/ frd") age Qoalng

apparatus b#d the dmabe deebding apea!ratusuaecordﬁi‘geto Embotément 3 2an reduce Bheméboyio

usage while suppre e 6 ther e second type ar the

third type f%%)s only %ST% %Zt%?ﬁea@t% (ﬁ'rgcg]ﬁ‘ng %d)% ?%]%Q:% (?{ %%k#%r exaﬁp(ﬁegt eoéecond
type Gr the:lurﬁﬁrelr@peenbﬁmmele ravieh did amdveetio mw:ﬁthemmur@enrdimtre[memmen the
pattern 2 |§Oc narg evl\u ttern 3 for mvd, these BD-rates have no significant difference. Thus,
itis preferred o use the pa tern "for mvd_10(11,1c). Accordingly, it is possible to further reduce the

memory u8gd3&nd (tﬁepméasv@rsfmtme rep[0238]Hest ] ahthodghaedid@l data (mvd) of a motion
vector i not ransgfedia s el Hinesi A AL e o er IR RRIIed In 2

merge mode, Accordingly, even w e context to be temporari IS not optimal In the merge
mode, the@@td?&ﬁ&ﬂrb@ind&tanzf@‘egquahty caused by not using the optimal 25 context can be

eom%nsaﬁ%d&té)gepme ext é/vmé%e Su%c%es%ua%tgfgmb%ﬁe%dl@yd Sld graﬂ% i the

image quality Is suppressed when rounding s not used 0279 en th
conditional v&leéi oraHeaippet Islvtk or the left block (condA or condL) is used in accordance with the

predetermiqegigigrondition, ghe &lioujan adifostion isanplisahle. (92891 e st medifatioy is a

method using a dependency between mvd_10, mvd”11, and mvd_lIc. [0281]More specifically, the
context cof@didinftl142@R a2 nigy pr@sent for the current coding unit.

no_residual_data_flag equal to 0O specifies that residual data is
15 present for the current coding unit. When no_residual_data_flag is

not present, its value shall be inferred to be equal to 0.

[0291] Data of no_residual_data_flag is structured into a

transform tree among types of trees. FIG. 23B is a table indicating a

transform tree syntax. The image decoding apparatus parses a bit
20 sequence in accordance with the syntax of this data structure.

[0292] FIGS. 24A and 24B are tables for describing results of the
verification on no_residual_data_flag.
[0293] FIG. 24A indicates the result of the verification using one

neighboring block (only a determination value of the left block
25 condition L) of the pattern 2. FIG. 24B indicates the result of the
verification using zero neighboring block (using neither the upper
block condition L nor the left block condition L) of the pattern 3.
[0294] The result of the verification in each of FIGS. 24A and
248 indicates the increment and decrement of the BD-rate according
30 to the four test patterns as described for the first verification.
Furthermore, the meaning of the evaluation value is the same as that
of the first verification.
[0295] The result is different from those of the first verification
of split_coding_unit_flag and the second verification of skip_flag.
35 There is no significant difference in BD-rate between the patterns 1
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derive a conditional value of another signal type having a conditional 35 value dependent on
conditional values (condL or condA) of two signal - 54- types from among the three signal types of
mvd_10, mvd_11, and mvd_lc, using the conditional values. [0282]For example, when a value of

condA for gidl_Jcds dependeptendhs eanditionalaeiugsdaopiuof sondAitpn D ansta Sruade of
condA forla of the two sgnal types of mvd_10 and lvd_11, the context control unit 142 or 242 does

not need tb4éRP 1o the valldst cdnBAd6r v IXEB283)IEOPIEER G WHIE irfiiRHPINEY cMdition A

and the egpditionpafes Med assindicatpddn tNPle g, FHe 23Rteatteblatkd ingdigating 2hecpadition A
and the condition L for mvd according to Embodiment 3. [0284]As indicated in Fl%{ 22D, the context
control unfl 848 AR €548 mEg iR tHE %%dﬂd]%%ué@ Bortdl CartPRAE AR VRS tr6m at

least gne efheraapeifienad kadwesHefined i 30 1gndvnesh_tthia kidheasany® blogk. {Br8X0ate dthe
context control unit 142 and 242 may use :Ese relationships to gﬁe or both of th horizon{_[al irection
(compldx B®)HREHR vé?ti({é?d#@&e/gh‘?é ffeL B9 [OZ&]FQ Emd¥Q e coRextEM St nit 142

and 242 mayr2@aelse the defensdeneybemeameionasldx edhaac i Jalotber siorglsHieegattexhcontrol
unit 142 and 242 may caﬁse a (r]gﬁault of one (?f tgr[e two co?dit'%nal values of the horizon% direction
¢ i :

mvd_10[ JF[0P4nd the VeHidhI difsetion A8’ 100PEL ©'depBid ohARE SherP A BN Wbrd<Sthe

context contsolrenitdidd lanth242 fiey deridethe 2tecongditiodal, vathes donsit drygpeonidichides of the
horizontal direction and the vertical direction for mvd,.from the other of the conditjonal values for mvd.
i :ﬁteﬁ é‘ Qﬁ‘éﬁeﬁe‘ £ h

Herel,eaccoﬁ][? To(:ﬁg"l_nﬂ-auég FifldeR iﬂ(indg i?mﬁeq'ﬁeht foe VAR E s Y Yo Bhch Sf the
horizontal diiectiong envd c1OHE {0 nmvade 1§ 1 30] dertd md J¢[ ][ BRlcandithg!$0 varidahdigeetions

1o I L AL oate B AL T e sBi s ey oo
conditionaFvahied iohthetupperchlinck additte 38lefridopk areacsed wilyl éor shepfinst bitiofgnith e
accordingéoeylPELa%elr}n the BD-rate.

15 [0297] When the pattern 2 is compared with the pattern 3 for
no_residual_data_flag, these BD-rates have no significant difference.
Thus, it is preferred to use the pattern 3 for no_residual_data_flag.
Accordingly, it is possibie to further reduce the memory usage and the
processing amount.

20 [0298]Here, no_residual_data_filag indicates the presence or
absence of coefficients (residual data) of luma and chroma.
Furthermore, the residual data increases in the intra prediction, and
decreases in the inter prediction. Thus, the coding efficiency
decreases when a mode of a surrounding block is different from a

25 mode of the current block (the surrounding block has different
features from those of the current block). For example, when the
intra prediction is performed on the current block and the inter
prediction is performed on the surrounding block, the residual data of
the current block decreases, and the residual data of the surrounding

30 block increases. Accordingly, the coding efficiency decreases when
the context of the surrounding block is used. Thus, the context
control unit 142 and 242 can improve the coding efficiency using the
context of the current block without depending on the surrounding
block.

35 [0299] (Eighth verification) “intra_chroma_pred_mode”
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other words, the context control unit 142 and 242 may use the pattern 2 or 3 for the first bit of mvd. In
other words, the context control unit 142 and 242 may use the pattern 2 or 3 for
abs_mvd_greaterO_flag[compldx] indicating whether or not a 5 difference between a motion vector
and the predicted FEGORIS &Jaah thady] Rigetithetn iOg (8288} {Seventhovésficatiory method for

"no_residual, data  flag” FIG. 23A is.a table indicating an arithmetic decoding method for
no_residué%_tc%m%ﬁmgfﬁ%mrﬁ%%%g of the signal type "no_residual_data_flag" is defined as

follows. [0ROGIA6 JresiduaDdda_Gagiedual toflrspeaifies ¢t noode is structured into a

ot 15 15 2 I A oGO AN, WG M o0 e FATFC e 1 Vol

shall Be infeirsE@Umeguant@ 0C[oRdd atavoit hot hesisivalt alata ffiblyis Swdatrbdiota setransform
tree amon%%%]of treesyelG. 23B i%tgm%' dicating]a transfg_)H‘gtree syg}gﬁa]he ima%géi coding
[

apparatus parsesa bit 20 sequence in accordance with the syntax of this data structure. FIGS.
24A and 24B tie_tablesioa doseihin febaltd dfdréivaticasioro B ws -residual_data_flag. [0293]FIG.

24A indic result of; erification usi n i i ck & determinati lue of
the left bli?%tgg ndition IE_ ofét(h‘eCE %ﬁﬁﬁr{r? 2%2%68.’"248 ind at§ he?resé t'él éi?h%gyerﬂlﬁc%tié?lﬂu@ng zero
neighboring BBk {@sInghediger iae UPpER BeckseudHion L ndriife RATBMcKtdHEREon0, of e

pattern 3. [Qe94lANe Freulbeting Merificaion i eadkrof fiG B g4fe®duma sample of the
considered prediction block relative to the top-left luma sample of the
picture.
[G303] The intra prediction mode value for chroma “chroma intra
prediction mode” (IntraPredModeC) is determined by combining the

15 value of intra_chroma_pred_mode (value between 0 and 4 inclusive)
and the IntraPredMode[xP]iyB] of the current block. Here, the
coordinates of the current block are [xBI[yB]. [xBl[yB] indicates the
same position as [xP][yP]. Furthermore, IntraPredMode indicates a
prediction mode value for luma.

20 [0304] FIG. 25B is a table indicating a method of deriving
IntraPredModeC, based on intra_chroma_pred_mode and
IntraPredMode that are described in NPL 2.
f0305] Furthermore, IntraPredMode (variable starting from a
capital) is not a value directly coded into a coded bit sequence but a

256 sequence of wvalues decoded by a decoder. When
IntraPredMode[xP][yP] of the current block is derived,
IntraPredMode[xP]{yA] and others of a neighboring block are used if

available.

[0306] FIGS. 26A and 26B are tables for describing results of the
30  verification on intra_chroma_pred_mode.

[0307] FIG. 26A indicates the result of the verification using one

neighboring block {(only a determination value of the {eft block
condition L) of the pattern 2. FIG. 26B indicates the result of the
verification using zero neighboring block (using neither the upper
35 block condition L nor the left block condition L) of the pattern 3.
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24B indicates the increment and decrement of the BD-rate according 30 to the four test patterns as
described for the first verification. Furthermore, the meaning of the evaluation value is the same as
that of the first verification. [0295]The result is different from those of the first verification  of

split_codingy zii flag andithe secone verfigation &fiskiatias. Bs Ewra ionarsigaficantdifergnce in
BD-rate between the patterns 1 - 56 - and 2 or 3 as a pattern of a context model for

no_residudio 8 456 B2 I8 erhDST 8RAENE ANE FGHiRIMAEH Ktk REpRRER B BRter fit&meters

of signal typesifize gonfexteettrgd ibEAS ohd42jeeieripines fonteyd valuetwithoutesinine upper
block as a5 nei hborin% bl%ck articu!argév en the signal type of the control parameter is
{o)

no_residufM B=tE ARG & WGa8 e LontB& BYRIHRIAN 220 845 SERRAMRE 28oHi&k value
usingihe patiate Fiek8 wherfithetsignal type of the control parameter is no_residual_data_flag. In

th first type includ "split .coding._unit_flag" or "skip_flag", and the second t
the it g HSdes net FEEG Bei2 S ALdb A, R AL ot eI B e,

image decofling fippamiis gceontingtodEnapatlimieat S can metuge Mfenadiy Hsage while figgressing
the decreasg in the BD-rate. 15.[0297]When the pattern 2 is cqmpared with_t attern 3 for

0, roscul 46, Fal B AR T S Tobi R e RE R BB AMTEAS ke the
pattern 3 faraio_rexidualr datd_flagsAccardinglyttiisrpossible ta furtbentesiice thm sakrhoryfosage and
the processiglg am%unt. 20[0298]Here, no_residual_data_flag indicates the presence or absence of

coeffidientd (+e2idh f85‘?a%?f a%%%%‘rome. Furthermore, the residual data increases in the intra
prediction [ @il decreasesTim the, intetgeediation Thds,¢he tugling efficientyhdecredses hencd mode
of a surroundi lock is different from a 25 mode of the current block (the surraunding blo as
diforent AT h S e TS e L HEI LR Fo LE AL C R e T Bl hePr S tormed
on the curtbetdtockreasl the guertpredictiahiis parfonmad onghecsuitoandipg block,| dukresilual data of

the currenblpeh fepieRsanN e resiial da e sytrounding 30 Blockinereasesyfaprangy

the coding effi¢iency reases whén the contéxt of %e surroun IS Use e context
contidl unip &42 raret 242 can tingprobe thre aodingdffiviodey. using did eontest dsthehaticomtisiztk

e e e et e e R e R e,
of intra_chPomar préd_mvbdenis dthectussg imad a ty peedictiontivt asarsirmax. Fhedmagje decsding
apparatus;parses 4,01 SeAURRCE inAgrardange withdhe Sypax ofihis dala SYUEUen cludes
"split_coding_unit_flag” or “skip_flag”, and the second type or the
20 third type includes “intra_chroma_pred_mode”. Accordingly, the
image coding apparatus and the image decoding apparatus according
to Embodiment 3 can reduce memory usage while suppressing the
decrease in the BD-rate.
[0311] When the pattern 2 is compared with the pattern 3 for
25 intra_chroma_pred_mode, these BD-rates have no significant
difference. Thus, it is preferred to use the pattern 3 for
intra_chroma_pred_mode. Accordingly, it is possible to further
reduce the memory usage and the processing amount.
[0312]Here, intra_chroma_pred_mode is information of total 4
30  bits, and indicates whether the first 1 bit indicates whether or not the
mode of the intra prediction for luma is used as the mode of the intra
prediction for chroma. Here, the context control unit 142 and 242
use the pattern 2 or 3 for the first 1 bit. More specifically,
intra_chroma_pred_mode indicates 0 when the same mode as that of
35 luma is used for chroma. When a different mode from that of luma is
-59.



[0301]Themeaningofthesignaltype "intra_chroma_pred_mode" is defined as follows.
[0302]intra_chroma_pred_mode[x0][y0] specifies the intra prediction mode for chroma samples. The
array indices x0, y0 10 specify the location ( x0, y0 ) of the top-left luma sample of the considered

prediction plask rEF'@—FiV%FQ_H?ﬂ éqp-lﬁff &amaw@gﬁ kBey IOiﬁW@e[OﬁQé]EBQé_@"alpreéﬂféio{’d!ﬁ@de
value for chroma "chroma intra prediction mode" (IntraPredModeC) is determined by combining the 15

value of inf@MABHE i tidadical%k BeRRER ¢'aRE 4 HoIERRRMA the IntraPredMode[xP][yB] of

the currenf.gleeks Here, thecoredinates pFthe etivent theck gred ] HeBilEd mnginatep e same
position a xfpgyPé.1 Fu%erkrﬂore, IntraPredMode indicaﬁs a prediction mode value for luma.
5B 9% 1k oc

20[0304]FRE® aggtma% Ro§ YR is used. In other words,
IntraRredMode€  baseclopratrat iehiodoprad tioedeand kdraRreddoderifas edel ideserhadsmyPL 2.

o e g Lo oot T e
IntraPredMotlebdrdivRInad iheoeeraitielosk isfervedh dnttsPieaidode xRty Alsandl fihers i @ a
neighboring block are used if available. [0306]FIGS. 26A and 26B are t s for describing results of
the 30 verlTL AT R o b U AT R AT RES: (Bom T8N BB oL e 6T Bk cation
using one tieeghbdringddeki{erly dcietdimimation vadlih efdherdell hivokgouditterxt j oftbepagern 2.
FIG.12068 ipggﬂcea.tes the f%su“éjgﬁ%er verm%ai;g)sn’ usi@ é?éo neaigréboriﬁgabrl]%ck (Lé%ggsneithﬁktgigeupper
intra_chroma_pred_mode in which the same mode as that of luma is
used is set to 0. Accordingly, there is a little merit in using the
surrounding context, using the context of the current block enables
reduction in the processing amount while maintaining the coding

15  efficiency.

[0314] Furthermore, determining whether or not the upper
block is available in decoding is extremely difficult. The array of
IntraPredMode that is derived in a decoding process and mapped to a
sequence will be described with reference to FIG. 36.

20 [0315] IntraPredMode of one upper row (Line L) including the
current block is represented by IntraPredMode [n-th block in a
horizontal direction] [one upper row ({(Line L)]. Furthermore,
IntraPredMode of the current row including the current block is
represented by IntraPredMode [k-th block in a horizontal directionl]

25 [current row]. Here, a signal on which the arithmetic decoding is
currently to be performed is intra_chroma_pred_mode [i-th block in a
horizontal direction] [current row].

[0316] First, there is no guarantee that the n-th block in one
upper row in a horizontal direction is associated with the k-th block in

30 the current row in the horizontal direction. As described for FIG. 36,
this is because the size of a PU block varies for each block. Thus,
there is no way except for providing a certain correspondence table for
managing these blocks or obtaining all IntraPredModes as the
minimum unit as described for FIG. 36.

35 [0317] Furthermore, aside from intra_chroma_pred_mode to be
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35block condition L nor the left block condition L) of the pattern 3. - 58 - [0308]The result of the
verification in each of FIGS. 26A and 26B indicates the increment and decrement of the BD-rate
according to the four test patterns as described for the first verification. Furthermore, the meaning of

tﬂe eva:cuad@_w@!a@_ g_smera@r@caﬂm? ot tifrrc_éf;thi yeﬂ;&&aﬁpm [ﬁ@g%ﬁj}i@; fﬁéulw? dift%rfglaHrT@rr]n _

those of the fiyst verification o It codi g unit flag .and the secona verification of ski ag. lnereis
0 i R 8 BB A Ao R TRRANG PYARS & S BE R o itimade

for lo intra balroma gited_(wedea 1310)T IS @4des ecmixedrenvijofpent witud aliteof ¢edtrol

t f Si |t , th fext trol unit 1 242 determi t | ithout
Leing the (ERED SRR St rEHRHG BSEH BarcuA S A G H o BhELABH 1

parametertk intnaa lheos ghveth ymidve . dnictheratirdsethediorfexnebnob untt @42 042 determines
a context ing the pattern 2 or 3 when the signal type of the contrgl parameter is .
intra_chro\@%e&@ mode.' I bther WO;tr(]iS, th(;C Fst typgﬂm@d%& "splﬁi@éﬁ g_unW_ flag"v(gp'igﬂp_ﬂag",

and the seioutd typerayrine_rthitd typel malistes itrghtiwoma st ksodeb tAceirdinglyritidimage
e P e D e Soa e
pattern 3 fdre2® imtyen sbroma varkoe mode, theseB R d MeglravEono sapifimadi diffedeocéezbimds | it is
prefefed B4R BR PIURE 300 VIR (P19 PIEdMAFRATER Brobhd! 1 BARSH)P (R gtber reduce
[0319] (Ninth verification) “cbf_luma, cbf_cr, cbf_cb”
FIG. 27 is a table indicating an arithmetic decoding method for
cbf_luma, cbf_cr, and cbf _cb.
[0320] The meaning of the signal type “cbf_luma” is defined as
15 follows.
[0321] cbf_luma[x0]j[yOl[trafoDepth] equal to 1 specifies that
the luma transform block contains one or more transform coefficient
levels not equal to 0. The array indices x0, v0 specify the location
(x0, y0) of the top-left luma sample of the considered transform block
20 relative to the top-left fjuma sample of the picture. The array index
trafoDepth specifies the current subdivision level of a coding unit into
blocks for the purpose of transform coding. trafoDepth is equal to 0
for blocks that correspond to coding units.
[0322] In other words, the position of the luma transform block
25 is defined as a value of a three-dimensional array including a
hierarchical depth (trafoDepth) relative to a layer of a CU, in addition
to the vertical and horizontal elements.
[0323] Furthermore, a signal type “cbf_cb” defines cbf_luma
regarding luma for chroma (cb). The meaning of the signal type
30 “cbf_cb” is defined as follows.
['0324] cbf_cb[x0][y0][trafoDepth] equal to 1 specifies that the
Cb transform block contains one or more transform coefficient levels
not equal to 0. The array indices x0, y0 specify the location (x0, y0)
of the top-left luma sample of the considered transform block relative

35  to the top-left fuma sample of the picture. The array index
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[0312]Here, intra_chroma_pred_mode is information of total 4 30 bits, and indicates whether the first
1 bit indicates whether or not the mode of the intra prediction for luma is used as the mode of the intra
prediction for chroma. Here, the context control unit 142 and 242 use the pattern 2 or 3 for the first 1

bit. More spedicadptintsn ctimea tpredreda insiastas Buhendheisamg awders thatahdd lumais
used for cEjom . \(/{Vhen a different mod%from that of Ium%js - 59 - usEd for chroma,
paks

intra_chro QR JAEirRRES §, SRR FEAATHIRG B! Bis inditatR B ik '$s&6 #7 (cHPofha.
[0313]In thfg intra prediction, deagorretaipreetvaen thedippes bipicky the (gftibiack, and thgewrent

block is used. In oth ords, 5 singce the correlation information i used,in the intra prediction, using
the same Mt o)l OF LAFE AL 1o SRAERTRaSher AE AHLGGIENe RELEaiiglont rom
that of lunta clCiRISEN TR Ahroinea Uadudeotd biafe olaf w0 Ivodgsrafedse pithe) e shandiferedt mode

from that Qf lyma is useald for&hroma and the surrounding context is used is io rare. In other words,
there are lji%fecg&[é hté)re Ihtra_chroma_pred_mode in which the same mode as that of luma is

used is sef @BQ FAccordindly, dgrerissaditte metit ip asitfpthecsut roaTingreondést; usinfpitie ntext of
the current,block enables reducti?n in thF procqjiin%%rpount while maintaining the
i a el

o B e i e IR R AT AR RS deBoding i
extremely fifficaittc ff headrdeypdhi rtta®re O pdé )hat is denivéd ia dademoding pidtess ardbiiapped to a

seqLﬁ)nce tv&illtp‘%ok(’eg%igl%eaq \gi}]hdrﬁgrrei%% %%Qeiqn?%%é(g 0315]IntraPredMode of one upper row (Line

L) includingthe currént block'is Tepresente ode [n-th block in a horizontal direction]
[one uppel @32 @ ine L)]. Furttiérarorm tatraBresiiindé divthe clinteht coW ideltidieg thebEutrentdlock is

represent Pr edk-th [n ahorzon irectio [Cugrent row. e jgnal on
which the?é%ﬁ-l%rﬁgt@ %ech‘o ir‘% é&gur?gr?t%ﬁo% bg: ;c)g{ir'forme(% is?ﬁl%réa%gﬁ%mégjﬁe%_gn%geg {Iﬁ? BSI%gck in a
horizontal ‘diizttion] [turdeft e $8316]Rinsts there is no guarantee that the n-th block in one upper

ection. A0 Joechibed or 1 e L b aLe e Tt Bk amede bl s,
theré s ndabajréxcetn fon prdoitingendé@iam ooreeSpontienectrabis for managifigarase moeks or
e RS o eSS eI S SRR g g
of the top-left luma sample of the considered transform block relative
to the top-left luma sample of the picture. The array index
trafoDepth specifies the current subdivision level of a coding unit into
20 blocks for the purpose of transform coding. trafoDepth is equalto O
for blocks that <correspond to coding units. When
cbf_cr{x0]{y0l[trafoDepth] is not present and PredMode is not egual
to MODE_INTRA, the value of cbf_cr{x0][y0][trafoDepth] is inferred
to be equal to 0.
25 [0328] In other words, the position of the Cbh transform block is
defined as a value of a three-dimensional array including a
hierarchical depth (trafoDepth) relative to a layer of a CU, in addition

to the vertical and horizontal elements.

[0329] FIGS. 16A and 16B are tables for describing results of the
30 verification on cbf luma, cbf_cr, and cbf _cb.
[0330] FIG. 28A indicates the result of the verification using one

neighboring block (only a determination value of the left block
condition L) of the pattern 2. FIG. 28B indicates the result of the
verification using zero neighboring block (using neither the upper
35 Dblock condition L nor the left block condition L) of the pattern 3.
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decoded, IntraPredMode of the upper row is not a signal type capable of being obtained through the
parsing by the arithmetic decoding unit but a value (variable of H.264, etc. starting from a capital)
derived from another decoding process. Thus, obtaining the availability of 5this value solely by the

arithmetic dpgading unit istinsdeasemecli03hd Thusriadbrpernted sudalinmEsh 28A and
intra_chroma_pred_mode uses neighboring blocks, not us%r;g C%r;?A thaclgéa conditional value of the
r

upper block§ HARICR5E S A diGhSIBE i AR TS ¥R &8 d B9 0k [ EsPERAINGY Arizontal

lo positionf fongepprsewbdstusehidtintaems ef the seenasy usage.tlS819] ddlinthevarificstion.
"cbf_lumaFcbf cr, cbf _cb" FIG. 27 is a fble indicating an arithlmetip (El%codin%%methogfor
cbf_Iuma, 'eHf TEAMYS & §oARRTHE nBLHNG & YRUTRA iR Ubf g 8 Jefindd Heat
15follgws. @3 Hdchir demadx(iy @ [tsafoDepth] equal to 1 specifies that the luma transform block

contains o ore transform coefficient leyels not equal tg 0. The array indices x0,.y0 specify the
location (x@ éoé%f the toj—jﬁ-}ﬁ & fa?ﬁp?é%%%%ﬁ%d@r Rﬁﬁsf)cﬁﬁ'ﬁéo%ﬁ ‘féﬁéhe/{/‘éat %top-left
luma sample efitie_picidies g he ritray! ingle s tréfofPaptls epeciticsvbei fivae it suldivisiap leValof a
coding unijj_'nto blocks for the purpose f&ansform coding. trafoDepth is e u%bto 0 for, blocks ihat
cormespond B Eblig LAt 0R25T bALH GO the pedor F MG S AnttS R BI08H 35 i defined
as a valuezoic three-Gnaensiopatberay wicladomondduararcbaal depticfifafelepth)ctEfathre trallayer of

a C%,Gin ad itl_:io(r:lbto the vertical and horizontal elements. [0323]Furthermore, a signal type "cbf_cb"
defines cbf Jim regarding luma for chroma (cb). The meaning of the signal type 30"cbf _cb" is

defined as{fa)Bcﬂ/B@. [0324] cith ueh [ x @y ftrafo Dreptk e qrravio d repenifte sakich the @butranifprroblock
contains oES A BPISFARTEEI S GRLIPYF S FRUL b L. TPEHRVINIRE 198 sRerd the
determines a context value without using the upper block as a
neighboring block particularly when the signal type of the control
15 parameter is cbf luma, cbf_cr, and cbf_cb. In other words, the
context control unit 142 or 242 determines a context value using the
pattern 2 or 3 when the signal type of the control parameter is
cbf_luma, cbf_cr, and cbf_cb. In other words, the first type includes
"split_coding_unit_flag” or “skip_flag”, and the second type or the
20 third type includes “cbf_luma, ¢cbf_cr, and cbf_cb”. Accordingly, the
image coding apparatus and the image decoding apparatus according
to Embodiment 3 can reduce memory usage while suppressing the
decrease in the BD-rate.
[0334] When the pattern 2 is compared with the pattern 3 for
25 cbf_luma, cbf_cr, and chf_cb, these BD-rates have no significant
difference. Thus, it is preferred to use the pattern 3 for cbf _luma,
cbf_cr, and cbf_cb. Accordingly, it is possible to further reduce the
memory usage and the processing amount.
[0335] Furthermore, cbf luma, cbf_ch, and cbf_cr are values of
30 athree-dimensional array having a depth. Thus, as described for FIG.
9B according to Embodiment 2, distances (remoteness) between
neighboring reference values in the decoding order (including
recursive execution order and will be the same hereinafter) are
different according to the respective hierarchical depths. Accordingly,
35 whether or not the value of the control parameter is actually available
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of the top-left luma sample of the considered transform block relative 35 to the top-left luma sample of
the picture.The array index - 61 - trafoDepth specifies the current subdivision level of a coding unit
into blocks for the purpose of transform coding. trafoDepth is equal to O for blocks that correspond to

coding unigs: Psa&@wb{h@[y&)&{val?ﬁﬁf'@m%@m%@ﬁ ang EredMeda-p nalsapalpri@rs
y

MODE_INTRA, the value of cbf_cb[x0 [trafoDeg;h] is inferred to be equal to 0. [0325]In other
words, thedfRRBAIGKINRTR (RPSIBIAbRICR iB10gktiHa - BE NG NI HERIHA array

including g piesasghical depi(ratpRest relative i Adryariel f40Us inagditiomisjodhe Medical and
horizontal elements. [0326]Furthermore, a signal type "cbf _cr" defines cbf _luma regarding luma for

chroma (cHEFRETMEHi Ry bf HALEGIRMN tyRE "G PNdIGEAREd a¥FdHGnsaccording to the

[03271cbf_ereibénlicaipRepithequable &saesiirs thaldhedbteR transhers|blogkicariaing wae or
more transform coefficient Ig(\P/TIs not ecgual t0 0. Th indices x0, yO s %g‘i? the location (x0, yO)
[ =|

) ( array : )
of the top-Feft4uia ¥ahiGtel SP RS HRRRoNE @FGPAI!R}Q%I ERINRE LB¥Sie of the
E:ctuklre.f Thesag ayo AdexX fgaf@Dfemh; @pgﬁi&eg t?el(:uﬁﬁm @uhﬂiglv@ior?l@gg ofk a choding unit intc()j 20

ocks for ose of transform coding. trafoDepth is equal to 0 for blocks that correspond to
cotiing kD e cbf. Rt BTG SO et OB b AR SpaRTY
MODE_INdRéy: e Makiiecof citle créx O Yolisatodlenthlisdfferredhiodie eaued ta o AAB28lirtiather
words th(?g%og' lon of the Cb trag%(gm bl%ck i defiged as a value ﬁYf a three-dimensional array

i -

incluh?ng !; Chic |%%’ptW(f? é?)fh) FelHtiGed %“i&'y@r" of 418+ in addition to the vertical and
horizontal Bl3381s. [032%IGS. i6fahdd6R ate tables fordesifilibitgaasylts obthecdbverifigation

et borTRURUE for) AULISAHIRLIOH GRIEH HE R blodk BSRAEnh o1 e pieF b A4, 265
indicates tbéfmsultafcbes depends on the number of trainings to which the
condition is applied. Generally, Y that represents luminance in Y, U,
15 andV, such as the 4:2:0 format, is greater in number of samples than
the other two axes (U and V). Thus, one boundary that should be
distinguished is between (a) luma and (b) a pair of ¢cb and cr.
[0339] For example, the pattern 3 may be applied to (a)
cbf_luma, and the other pattern 2 or 1 may be applied to (b) cbf_cb
20 and cbf_cr. In other words, the context control unit 142 and 242 may
determine a context using a different condition for each case where
the signal type is the “cbf_luma”, or the signal type is one of the
“cbf_cb” and the “cbf_cr”.
[0340] Here, when the number of trainings is sufficient, it is
25 preferred that the context control unit 142 and 242 increase the
number of (context) conditions for the precision. Furthermore, it is
preferred that the context control unit 142 and 242 decrease the
number of the context conditions when the number of trainings is less.
Thus, the context control unit 142 and 242 may switch between these
30 conditions according to the resolution. Furthermore, the context
control unit 142 and 242 may switch between these conditions
according to the format (4:2:0) and others,
[0341] Furthermore, cbf_luma, cbf_cr, and cbf _cb indicate the
presence or absence of coefficients of luma or chroma. In other
35 words, cbf_luma, cbf_cr, and cbf_cb are hierarchically lower than
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verification using zero neighboring block (using neither the upper 35block condition L nor the left block
condition L) of the pattern 3. - 62 - [0331]The result of the verification in each of FIGS. 28A and 28B
indicates the increment and decrement of the BD-rate according to the four test patterns as described

]f_or the f_ifrsw@riﬁeiggt@nathuathﬁrggg?ﬂ @a@a@in@ Eﬂ‘ﬁ@e;ﬁfw%ﬁeaﬁ@a mﬂc@ﬁgﬁﬁ%&am‘e r@%ﬁhﬁi &pf thfcle
Irst verification e result Is different from oseo the t verification of s odin unlt ag
o the SCOBRE vorr Bhfiorl s 6 S A2 e 8 GosHERA AR D RS L DAL e the
patterns 1laadse & ed &Fpatigie ofiagopfext mgde:hf@r Mﬁmm gibebeatm.ﬂﬁebmb>[O13@3]Thus

it 142 o AASIANHEE N Yo ot TSR e e pSF ol Ao N0 o otk

particalarlyrivhenQire siginab tyyea-of thedsoatsél 19 rparpmeterds, chh dirnbfchb czar&nd skt din Ia other
words, the conte t contrgbunltgpﬁn r 242 d termines. conte alu usmg mgpattern 20r3 hen

the signal ﬂyeer et (—ﬁglelsg es' % In \R/B?&Se%:eef t type
includes "spbt_ceding ainiti fivg” firagklpd‘lagtwdmMenslumqueatzm)tbm@mymﬂameluu%

apparatts ARSI 08 BinboEHhC LS o et e TertoR) Dol e CLPD e TR T hse in
the BD-ratés [[Oseb]a/blhxarpnt’mmutem Ihajmr_rﬁpﬁexbwtthxmeqnmmmjfm&?u 4Bf doda? ¢ carand
T T e R o G M
processmg:am_dlumna cbf cr, and cbfwcb In other words, the context control
unit 142 and 242 may determine a context according to a hierarchical
depth of a data unit to which the control parameter (cbf_luma, cbf_cr,
and cbf_cb) of the current block belongs. On the other hand, since
15 no_residual_data_flag is a flag that depends on a prediction mode, it
is preferred that a fixed value that does not depend on a depth as a
context value is used.
[0342] The summary of the result of verifications on all the

signal types will be described below.

20 [0343] FIGS. 29A and 29B are graphs each indicating a result of
“4.1 Intra, high-efficiency setting” (all of the signal types).
[0344] FIGS. 30A and 30B are graphs each indicating a result of
“4.3 Random access, high-efficiency setting” (all of the signal types).
[0345] FIGS. 31A and 31B are graphs each indicating a result of
25 4.5 Intra, high-efficiency setting” (all of the signal types).
[0346] FIGS. 32A and 32B are graphs each indicating 4.7 Low
delay, high-efficiency setting (P slices only)”.
[0347] FIG. 33A is a table indicating a parameter set in which

one of the patterns 1 to 3 is applied to each of the control parameters.
30 In the example of FIG. 33A, the pattern 1 (using both of the upper

block and the left block) is applied to “split_coding_unit_flag” and

“skip_flag”, and the pattern 3 (using neither the upper block nor the

feft block) is applied to “merge_flag”, “ref_idx”, “inter_pred_flag”,

“mvd_10", “mvd_I117, “mvd_Ic”, “no_residual_data_flag”,
35 “intra_chroma_pred_mode”, “cbf_luma”, “cbf_cb”, and “cbf_cr”
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[0335]Furthermore, cbf_luma, cbf_clo, and cbf_cr are values of 30 a three-dimensional array having a
depth. Thus, as described for FIG. 9B according to Embodiment 2, distances (remoteness) between
neighboring reference values in the decoding order (including recursive execution order and will be the

same hefeﬂ@@@@;are diffgreqt apoerding toathrorasaeeHymbyesarelign! derrasiAeaergingbn dawhether
or not the value of the control parameter is actuallly available - 63 - or produces the advantage for

reducing thB EBRHNRRE ittt ARAnY ORI SpodRd DisBEck it i &ralartan E-donship.

[0336]Thus, ke cestay Wr%éﬁéﬁf&éﬁds@cz inay xhangs A Q%ﬁn}@gwcﬂe@%@f@@p@dmonm
value accordlng to the 5 hierarchical depth. For example, the context control unit 142 and 242 may use

(follow) a cPREBNANIEFUE YRR %(ﬁér}gtﬁjeeﬁl%%ﬁ?ayar tae €BRRBRI NEISE B¥a block in the lower

layer. 5033[7(]j:34t91§rmore Hrecoryaxt C@Wtéph‘.uéﬁlé@rﬂﬂ@%@@ad n <hangsithese eriteria by
consideration of the position relatiopship with ioanother slice, in addition to the abpve or Sb%%
Whether

[0338]As RETE e SPbve VRIS @ Softbvig datkfled HORREESH id
or not the @ﬂjtloth@ffecummrs depenrdls orythe nutmt@r of éminingsdehichghe g@nﬂu@m is applied.

Generally, Y t tre sents lu ce,inY, |, V, ,su hast rmat, is great r|n
omber of S e SRR e ifer 16 AU ST ] 196100 LA A S AT
distinguishiedtis bmz@@n ®) Iarp@ led (oa paittebchcand maL@&%]&omar@pJe “thefpdtierm3,may be
applied to (a f um her,patt orl plied.to (b) cbf, cb 20 and cbf cr. In
other19\/ords n‘tthnc% ﬁ 1428%%152&%‘:3’/ rﬂf é ‘ésdé‘ré ggﬁ]&h@ er8RFndition
for each caﬂea\lhelmadhe dignal &fre islthﬂ():bﬁsdumpbl@e&etgbgn‘&h*tm& mhagif,théf@bf idbd”and the
"cbf_cr". [Q34 Here"ﬁ % 11Elthe,,number of tr mgg;,gs IS su\fflment |SO|,5 25 preferre hat the conte

i

control unit T4 5n8 F€ase the nlUhY| (context%oﬂmt ris for thgb cifon. Furtﬁgr ore, it
is preferredmlmatithslcbméxttair&roﬂalgf’l42 and 242 decrease the number of the context conditions

when the ey pf rainigys I TS 5. PRIRSREC YU HAZ 59 24 SH R BRMween

15 the parameter set indicated in FIG. 34A is used. As indicated in FIG.
34B, using the parameter set in FIG. 34A can reduce the memory
usage while suppressing decrease in the coding efficiency.
f0351] Although the image coding apparatus and the image
decoding apparatus according to Embodiments 1 to 3 of the present

20 invention are described, the present invention is not limited to these
Embodiments.

[0352] For example, at least part of the image coding apparatus,
the image decoding apparatus, and functions of the modifications of
these apparatuses according to Embodiments 1 to 3 may be

25 combined.

[0353] Furthermore, all the values and the logical values
described above are exemplifications for specifically describing the
present invention, and the present invention is not limited by the
exemplified values.

30 [0354] Furthermore, the divisions of the functional blocks in the
block diagrams are examples. Thus, the functiona! blocks may be
implemented as one functional block, one functional block may be
divided into a plurality of functional blocks, and a part of the functions
may be switched to another functional block. Furthermore, a

35 plurality of functional blocks having similar functions may be
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30 conditions according to the resolution. Furthermore, the context control unit 142 and 242 may
switch between these conditions according to the format (4:2:0) and others. [0341]Furthermore,
cbf _luma, cbf _cr, and cbf_cb indicate the  presence or absence of coefficients of luma or chrome. In

other 35 Wordged lmsy CBf nGi| @NH £ 08 @ie hrerasghigalpelomerthaaidd or with time
no_residual_data flag indicating the presence or absence of residual data. Here,

no_residusiMd&iQ Miag is used for the largest TU that can be selected for the size of a Cu in a

clatonsHipd )P TU eecsefical. tresidyst snanfag v edniep kyeriose 5 TU.
n the other na, c _Jﬂna,c Cr, and Cc CD are used In a layer |0 ert,ant e yero_
B H TR aH B TR dreE SPnG ORI, A PBALTHLS b AT RIS S Blocks

have go residyalgatapeufhetmnrate, by thertepthrisagreaterethediesidual siater istprobabty present.
Thus, the conte% controlaénit 142 and E42 can 10 improve the. COdir,Jif? efficiency using the hierarchical

informatiori F§1% ifSﬁN’rYa, %?C&], aiﬁ&c Fecbp ﬁ?ﬁ%‘? \NBYQ%E”EP@% ool Bﬁit 22%'}?&3542 may

determine gthente e cerdingtoachisrdichical deptthefrartata unitia wiich ghe wamirahpeay dpgeter
(cbf_luma, cbf_cr, and chf cb) of the cu(ire t block b(jt]%ﬁ;s. ?fr&t e other hand, since 15
ictiof! FS

no_residugfﬁg?ézﬂgéj@ U %?885 Ydd OrPf 5? ,ert R ovefer’stPthat a fixed value that
does not depgdd dn a depth asha dontext valje is used. [0342]The summary of the result of

s Rl (v ] b o o
a_nd 303 aiengy bpimeeedetdinohicagingoarmesuteof Sd,c@ﬁémdpm _aem:_mssj Ehigh-e‘fﬁdjenf}yrmmgi'éfaj of the
e IR R U A R e
"4.7 Low detsygkighcefiitiencysettingd P slicestomlyyh (0347 FIGN 33Kk s dealald indicatirefb pdrameter
setin Whicgescribed in Embodiment. The recording medium may be any
15 recording medium as long as the program can be recorded thereon,
such as a magnetic disk, an optical disc, a magnetic optical disc, an IC
card, and a semiconductor memory.
[0357] Hereinafter, the applications to the moving image coding
method or the moving image decoding method described in each of
20 Embodiments and a system using the same will be described.
[0358] FIG. 37 illustrates an overall configuration of a content
providing system ex100 for implementing content distribution
services. The area for providing communication services is divided
into cells of desired size, and base stations ex106 to ex110 which are
25 fixed wireless stations are placed in each of the cells.
[0359] The content providing system ex100 is connected to
devices, such as a computer ex111, a personal digital assistant (PDA)
ex112, a camera ex113, a cellular phone ex114 and a game machine
ex115, via an Internet ex101, an Internet service provider ex102, a
30 telephone network ex104, as well as the base stations ex106 to
ex110.
[0360] However, the configuration of the content providing
system ex100 is not limited to the configuration shown in FIG. 37, and
a combination in which any of the elements are connected is
35 acceptable. In addition, each of the devices may be directly
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one of the patterns 1 to 3 is applied to each of the control parameters. 30 In the example of FIG. 33A,
the pattern 1 (using both of the upper block and the left block) is applied to "split_coding_unit_flag" and
"skip_flag", and the pattern 3 (using neither the upper block nor the left block) is applied to

"merge_flagyn'mefcied., ftenaddredeitton vk aorkned 144 "ryehir, tRaTesiduahdasasiag”, 35
"intra_chroma_pred_mode", "cbf luma", "cbf ch", and "cbf cr". - 65 - [0348]FIG. 33B is a table
indicating 24250 v@ﬁf&@oﬁ%h@?f%opa}% &Rr SEnditRedi a8 G VHER R e8I AL Mitficated in

FIG. 33B, psiRghidernaiameaReseuniCs B3Acaeredusedhn memed tsaae vHilscpunnieEssiag

decrease in the coding efficiency. 5[0349] FIG. 34A is a table indicating an example of another
parameterssré?rlih %E%&%W'gﬁi{%?ﬁﬁmﬂé%&ﬁﬂ Cir(ugi?]é k%(t}ﬂ%ghe upper block and the left

block}sis appBsitd "split_coling:amite flagéand Skipuftay” athezpatienn ) (vsitg®ntatheleft block) is
i S R R T
"mvd_10",drovte L Videwdckih and, g _resisikibl edath flagt O389]EI6GB48iH atakigasdigaiing a
result of verification when 15 the_parameter set indicated in FIG. 34A is useq. indicated |n FIG.
528, uoing B P BAP SR i E1C LIRS Fachil (1€ NI RREGs Ginie AubHAdoti Bétrease
in the coding efﬁb_iahm.e[éﬁ?ﬂa]ﬁ%oﬁgh thetemade odding apms@ﬁaam $1¢émgefcbecmjwe
P I Te i LR B AR B M gen
apparqtus,\/\litﬂmbmade Qecading iappématusl}’iaﬁdiﬁ_lmti@r&e%e MWwditi€avidn, ofitbese appamatuses
ot BETISANTIE] SATRIE ShEmn LRl e o sl e
and the presentdavirition shut émaad by the exerbglified Rahsesn 30[ 6854 Hupthemeor8 yhieedivisions
of the func{ilgp'zg f)llocks in the
15 [0362] In the content providing system ex100, a streaming
server ex103 is connected to the camera ex113 and others via the
telephone network ex104 and the base station ex109, which enables
distribution of a live show and others. For such a distribution, a
content (for example, video of a music live show) captured by the user
20 using the camera ex113 is coded as described above in each of
Embodiments, and the coded content is transmitted to the streaming
server ex103., Onthe other hand, the streaming server ex103 carries
out stream distribution of the received content data to the clients
upon their requests. The clients include the computer ex111, the
25 PDA ex112, the camera ex113, the cellular phone ex114, and the
game machine ex115 that are capable of decoding the
above-mentioned coded data. Each of the devices that have received
the distributed data decodes and reproduces the coded data.
[0363] The captured data may be coded by the camera ex113 or
30 the streaming server ex103 that transmits the data, or the coding
processes may be shared between the camera ex113 and the
streaming server ex103. Similarly, the distributed data may be
decoded by the clients or the streaming server ex103, or the decoding
processes may be shared between the clients and the streaming
35 server ex103. Furthermore, the data of the still images and moving
-HR -



block diagrams are examples. Thus, the functional blocks may be implemented as one functional
block, one functional block may be divided into a plurality of functional blocks, and a part of the
functions may be switched to another functional block.Furthermore, a 35plurality of functional blocks
having sinitaefyestioag e e 6610 pronégselddycsinytr bacduidrd drsofelace i pacallelamawith

time divisiagn, 5]The grders of the, ste f the image coding method per. by the i e
coding ap[%ﬁ(ré%gan]‘ng ¥h§ ?rr?géﬁ 88?:‘5 %gsggmégﬁo%%% orﬁrhré 83“? Eﬁ/ég fmgaﬁéﬂdggcgdﬁé} g%pg}]?a us are
for specificailyngrsoeibimythe breséhteneendiong apoonay besamuagerbathpettarT the dboye tneers.

Furthermoge, part of p y. rf; iult sly (i lel). with the o ps.
10356](Em L B 3 T e BT HD AR e g o oS L b B
implementad bi arsoinputerrsgstéra iy recording, onto a recording medium, a program for

implement tructure-pf the maoving i [ he moving {ma ing-method
described t%ﬁ%ﬁdimenﬁ: r(g?}‘eemdér?g ?%Fncr%rﬂg b@%ﬂ%@%@%é@ﬁu%éﬁ%@é the
program céi be Bedorabathdretn, sacnao rihgnedie disk sarpapticadiss L magaeiio @pedsd disc, an

IC card, a icoO I ory- 1035k erei r applicatiqp: Ving.i coding
method orr&t%(;e %%E\w&g %ng %%%é?iingﬁrﬁ%tﬁc%dl déggﬁgd ?ﬁ%c%@o%ﬂlgﬁﬁ%gagﬂ?sg]a%c!ﬂasgétem
using the sde @il Hesehibed [a3BGIFIG. Sufillvaradoarcodng eordigleatsh bgaaonerd

N S B R A S e G S

are as a CD-ROM, a flexible disk, a hard disk) that is readable by the
computer ex111 and others, and the coding and decoding processes
may be performed using the software. Furthermore, when the
cellular phone ex114 is equipped with a camera, the video data

15 obtained by the camera may be transmitted. The video data is data
coded by the LSI ex500 included in the cellular phone ex114.

[0365] Furthermore, the streaming server ex103 may be
composed of servers and computers, and may decentralize data and
process the decentralized data, record, or distribute data.

20 [0366] As described above, the clients can receive and
reproduce the coded data in the content providing system ex100. In
other words, the clients can receive and decode information
transmitted by the user, and reproduce the decoded data in real time
in the content providing system ex100, so that the user who does not

25 have any particular right and eguipment can implement personal
broadcasting.

[0367] The present invention is not I|limited fto the
above-mentioned content providing system ex100, and at least either
the moving image coding apparatus or the moving image decoding

30 apparatus described in each of Embodiments can be incorporated into
a digital broadcasting system ex200 as shown in FIG. 38. More
specifically, a broadcast station ex201 communicates or transmits, via
radio waves to a broadcast satellite ex202, multiplexed data obtained
by multiplexing the audio data and the video data. The video data is

35 data coded according to the moving image coding method described in
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25fixed wireless stations are placed in each of the cells. [0359]The content providing system ex100 is
connected to devices, such as a computer ex111, a personal digital assistant (PDA) ex112, a camera
ex113, a cellular phone ex114 and a game machine ex115, via an Internet ex101, an Internet service

provider exk(4, 3 PE(R|BRRNRS &1etWOrk 93 L0f ras wiglt asrihr d3se s EUPRELANE oreddfast

[0360]However, the configuration of the content providing system ex100 is not limited to the

configuratidRSHAWR if KRS S7LEHISESMONRAISH i WHfeh dRY oPteRslemEHRSBre cORfdbted is 35
acceptableylpraediier, eanteaithe seviogs maye direetve @i vergneciedde e telppkenagetwork

ex104, rather than via the base stations ex106 to ex110 which are the fixed wireless stations.

Furthermof€ GRE/§&viERS rhaf K WaRYSshnebied 8y koh BHIR A8 A hEiEEsiRte (TRSIBEEET)
comnyinicatipand 9Hersa S[03611Hbe camrra@xTE3, suepaya digHabyideo caraeraeisciapaple of

capturing moving images. A camera ex116, such as a digital video camera, is capable of capturing

both still ifAHEY RHNREVIHE I AGES IERTINSGHORS, fHc8iRidr phone ex114 may be the one that

meets any[of Jigpgtandards muethas plobal Systean vs Mebite AdFomrringatinns (G3Me&ade
Division Multi Ied:ccess CDMA), WEj_ebiand-Code Division Maﬁl%ale Access (W-CDMA), Lor;ﬁ Term

Evolution @7E), 300465 Siied PHIKE REESEsTASP AT AREAGLIVE, the &HRILHPRor® 8%134 may
be a Persanap tiandypkene: §yatep (B HE d10BEL] I the ithnteyd @sovittingosystenaex1e0 tae

streaming server £x103 is connected to_the camera ex113 and others, via the telephone network ex104
R it A S el e T S e e g R
distributiomnasbantentifier exampiEovislemeal @ musie lvedhdwedaptined by the eserefusingghe
camera ex113 is co edﬂ??s described above in each of Embodiments, and the coded content is
transmitted IAHE SRSRTDLAIUATE OF HESHP RN, e SreaAHE SeARPRETOY T dHies out
stream disgibotion of tke tdreiVelreddelintatat o thé clignis wawetheh ceqopsisd e dientkioclude
the computer ex]llllla theSZSPEA eﬁlZ, glﬁ camera ex113 celllé:!arﬁhg e ex114aan$|the %ame
machine eX148IhatHre é%g e 5HaR0 Iegc[ﬂg bl Shentidnéd'CodlP a8t ERGF PHERices
that have regehwath the disieputadiudatat ec odde ansli grprdslpces tige todeckdatad (36 BETE captured
data may he d. by the.c ra exl 30 the streaming server. ex103 that transmits the .data, or
the codingep)égzggs%g rWa@i B%n;%fre@ H](raéﬁe{gﬁ( %:ae gsgr%aerlas e%ﬁ%@r?c? the Et%gm?rq s%?\(?érltéijs.OB.
Similarly, thesdisprieséd! data nayibe mhenotdd by the \diegtsrocthe steaodngenyarasdilds onthe
decoding RIOEeSSGS MY NERNASLFVESR His Fis e gneHle SUBANY 203 for a cable
television or the antenna ex204 for satellite and/or terrestrial
20 broadcasting, so as to display the video signals on the monitor ex219
of the television ex300. The moving image decoding apparatus may
be included not in the set top box but in the television ex300.
[0369] FIG. 39 illustrates the television (receiver) ex300 that
uses the moving image coding method and the moving image
25 decoding method described in each of Embodiments. The television
ex300 includes: a tuner ex301 that obtains or provides multiplexed
data obtained by multiplexing the audio data and the video data
through the antenna ex204 or the cable ex203, etc. that receives a
broadcast; a modulation/demodulation unit ex302 that demodulates
30 the received multiplexed data or modulates data into multiplexed data
to be supplied outside; and a multiplexing/demultiplexing unit ex303
that demultiplexes the modulated multiplexed data into video data
and audio data, or multiplexes the video data and audio data coded by
the signal processing unif ex306 into data.
35 [0370] Furthermore, the television ex300 further includes: a
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35 server ex103. Furthermore, the data of the still images and moving - 68 - images captured by not
only the camera ex113 but also the 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 xda k| PribesEerBINhIewRBOE PRchfishped anang §igmalOspdtautamnarsi

generally, the computer ex111 and an LS| ex500 included in each gf the devices perform such coding

and decodiiP o8 s THIARS) SIEAPMEY BESIHYIrdtN bt £5r%e dHis br 2SR 4 ps.

Software faueadingcrofddaserting madn: HR imgaes maye iegrated inte somesiypetafalgcording
medium (such asé%CD-RO%Ig? fleﬁdble disk, ggard isk) that is readable by the computer ex111 and
| 0

others, anfl t7&& 5 ahd & atprBEQég ma ysjé?'fiﬂ %9 WRH 'ﬂleségﬁ\ﬁéie.q‘flﬁth%ﬂﬂore,
whenghe eghittariphonie ext 34 eadipatichyith adcapierq, theivideo3dpa diSaabtaisedbystheheamera

may be transmitted, The videg datg is data coded by the LSI ex500 included in, the cellular phone
i OB B O R S HE B Sop T B L R L BB e b LR S s,
and may deg8ittalire-Hatieand processfthecdecentraiZet daiachedond; Grrdlistpibutet tota.i 39 (A366] As

described abotve, t Ii\%%ts can receive and.reé[))rqi(\j/u?e the coded dataﬁj]n the nteﬁ,%t roviding
system ex180° IH5 %rs,rt‘?l‘éeél\’eqﬁsaé?;\rw cEiv8'afld HeebdPfitdhAton tratsmi E@Bmhe user,
and reprodtiee toedesouliedotd 8 (h ireal videsia tbe worgént mpitoeid By Gystamaexd 6 sodhairtne user

o g LTSRS I SPOCNBROILIR WBRIEATSRMMEAIRIE
at least eithiecthid moving>im &detealing apaeat ysoov dretm @dtimbgb dededingrd® apfatitas
deserived p, gach;of EmbodImete #ALRC (RFRMAIAES IMha ARl PR RIPL s e 1600 2o
include: a bridge ex313 thatis connected to an external device, such
as the reader/recorder ex218; a slot unit ex314 for enabling
15 attachment of the recording medium ex216, such as an SD card; a
driver ex315 to be connected to an external recording medium, such
as a hard disk; and a modem ex316 to be connected to a telephone
network. Here, the recording medium ex216 can electrically record
information using a non-volatile/volatile semiconductor memory
20 element for storage. The constituent elements of the television
ex300 are connected to one another through a synchronous bus.
[0371] First, a configuration in which the television ex300
decodes the multiplexed data obtained from outside through the
antenna ex204 and others and reproduces the decoded data will be
25 described. In the television ex300, upon receipt of a user operation
from a remote controller ex220 and others, the
multiplexing/demultiplexing unit ex303 demultiplexes  the
multiplexed data demodulated by the modulation/demodulation unit
ex302, under control of the control unit ex310 including a CPU.
30 Furthermore, the audio signal processing unit ex304 decodes the
demultiplexed audio data, and the video signal processing unit ex305
decodes the demultipiexed video data, using the decoding method
described in each of Embodiments, in the television ex300. The
output unit ex309 provides the decoded video signal and audio signal
35 outside. When the output unit ex309 provides the video signal and
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specifically, a broadcast station ex201 communicates or transmits, via radio waves to a broadcast
satellite ex202, multiplexed data obtained by multiplexing the audio data and the video data. The video
data is 35 data coded according to the moving image coding method described in - 69 - each of
Embodimehis. Epataeséint af ththvddstgaaibs the dyoddeaist sapelliteré? G traadmits tadfdavaves for
broadcastin n, a home-use antenna ex204 capable qf receiving a satellite broadcast receives the
a0 S LS SR L0 e BRI GeSel S et AlH A3, B FbLs ooty e
decodes the retdenced natiigeveid ldat@ ahdoepeoducEs thh eatacjdS68tretie¢ens e a radérecorder
ex218 that (i) reads decodes the multiplexed data recorded qn a recqording media ex215, such as
2 DVD ant L L et b SRS L A SR A R SR Bk,
writessdatdirabtaibled e couttiplesimg @i aveiosidghalran rexbled data asnanchadetbei mdvitlg image
decoding [ r oying i oding,apparatys as sh n of. Embdi . In this
case, the r%e%)or%)(? l}li((séaqv%}e%og;iggr@i %&ggigpgéqﬁj'oﬁ%%ﬁfo%ép g)@%g ,@ﬁ%&néﬁﬁ/}? ﬁg&pﬂgﬁé or 15
system cateteyriloce tha ¥idi6o smtals, asingtheirecsiding medigm 2x¥18en vigh athe raoitplexed

data is re i i SS| impleme ving | ; ing:.apparatus
in the seti@?ﬁg@t&g?@{gﬁ%ﬁ%qgﬂ'u%gcgﬁel& e}f&%% @% ga%btﬁlg te e\fj?r']s?oér? (?rpt%(g ?Cn%gr%gaf%x 04 for
satellite arvditr teeredert kb anfoadbasting, selayisidisplax @Gidep signefcennheahonitusex219 of

the t?!?Vis@gﬁ‘é)thBnT?Pg’ﬂ%‘gFggﬁiE%gﬁ OQM?BH@@%%@%%MF' pot i the 3ef jop box

but in the tefevision ex300. IG. 39 illustrates the television (receiver ex300 that uses the
moving imgigséddintohes®ia and He mEviAd irmageasaecadidgimeigailestfibeds edthasd

Embodim levisi i : r.e h in royj i d data
obtained %@Lﬁﬁ@% ?ﬂ“a%ﬁg %a%g gn tﬁg’ E\;%Igoa dﬁ‘g%ér(?jgﬁﬁé gﬁt%% r[?a¥ gfzﬁgégll %lfr)itah@((?able
ex203, etc- @iHtrecants £xdiafcasti agnbieativaemoaditianrusit Be02 thd asaidBartds 30 the

received ruliplexedeiala 98 TRPFHIALES GaHa IMpMYHIRIGKRM ARLQ g siRpliRd elipdenales

multiplexing/demultiplexing unit ex303 that demultiplexes thé modulated multiplexed data into video

dataldnd dTiE B XEENIBRO@E GneitiaeosaaAaiRNiAs ieasd6dstl by i B4 $RScERSIng unit
ex306 into-daig3RIPFGIRHIhaIRSH: theglevision &x3Q0 disihsr inglusies a1 gignal agcassing unit

ex306 including an audid signal processing unit ex304 and a video signal processing unit ex305 that

decode auRddtarand liRlkex<gstd BRd \CstRra i data BAd Vi@ HEED @ishaelivdh CasIsstkis ex307
that providesine,degaded uslia pigeak@dd @huffers ex320 and ex321, and others so

that the signals are reproduced in synchronization with each other.
20 Here, the buffers ex318 to ex321 may be plural as illustrated, or at
least one buffer may be shared in the television ex300. Furthermore,
data may be stored in a buffer other than the buffers ex318 to ex321
so that the system overflow and underfiow may be avoided between
the modulation/demodulation unit ex302 and the
25 multiplexing/demultiplexing unit ex303, for example.
[0372] Furthermore, the television ex300 may include a
configuration for receiving an AV input from a microphone or a camera
other than the configuration for obtaining audio and video data from a
broadcast or a recording medium, and may code the obtained data.
30 Although the television ex300 can code, multiplex, and provide
outside data in the description, it may be not capable of performing all
the processes but capable of only one of receiving, decoding, and
providing outside data.
[0373] Furthermore, when the reader/recorder ex218 reads or
35 writes the multiplexed data from or in a recording medium, one of the
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5 output unit ex309 including a display unit ex308 that displays the decoded video signal, such as a
display. Furthermore, the television ex300 includes an interface unit ex317 including an operation input
unit ex312 that receives an input of a user operation. Furthermore, the television ex300 includes a

contrlol UnigePe3Aia that GQEIUIIB 9Mieradh@a¢b @Q%W;@zf? ﬂtmme@kgfﬂaewréewi?iea@ﬁéoa r ansicepower
supply circyit unit ex311 that sypplies, power to each, of the elements. Other the opgration input
it ex1 2 inBHAED [FHSHS: P ARy iR, a bAfige OIS TS cBihttad 133 exkifal
device, suchagdhgrreadedeacendn 8xpa 8yasietnenitiex3d 4 o napling dédatigchment of the
recording ium ex216, such as an SD card;_a driver ex315 to pe connected to an.external recording
mecium S 28 b haro ok, Ao ORI ed b 1 e LUTtRRF RS TGN Flare. the
recording hnfditmaa16 cap ebehiicdally/ recosedifoymation gsidg @ nehwnladitefwolatilessetniopnductor
memory 20el%rﬁent for. storage. The constituent elements of the televisio 300 are connected to one

another th¥dli efsyngﬁ?gﬂous%rus. f&%?lﬁﬂst, 8 Ergh(ffag?urat%’ﬁ i which%ifg(qele0%€8£ 8'decodes
the multiplegpdathtacobigined drahiraytsidei threugh(be anterdesx2@4 asdibtteens ardaapeothsces the

decoded data,will he 25 ribed. In the television ex300, ypon receipt of a user operatio
fromaremoeié(ag’ﬁérg%re& ar%J 0 eeré, Seca%ﬁélﬁxﬂar'l‘ge/g\e %%fble%%%n?t@g d%m%ﬂirﬁé(%e% e
multiplexed dath alersod Ukatert spthe orodulationidempdulafionaitf kD2 ecaondel agnirot df wma control

unit €x310 ] in PU. 3Q Furthermgore, the audio sjignal p ' it e d es the
demzﬁipleégg gcﬁy'digc@g a,']{asndg tﬁe éi %E(I)P g%né&p?oggssﬂg%%ﬁit L@%ﬁ%%g iﬁe‘? éerﬁcﬁ%%éxggd video
data, using ¢fitedéeadilig hiethrachledoabed do edichgofsErmrfmoimentshia thedeladisign redidl Mhe
output uni rovi t 3 ' sig n iQ.signal ' fput unit
X308 provaea T e B S e B oA e
buffers ex®18 citrdicad by 9] vivie 6tide 390 thanthe Gigials 2ee reprbddesd in shrerophization e each
other. Furthermpre,.the televisi ' roa t and
others but%%ﬂfh%ﬁ%c@%i@%ﬁ%gﬁx%%ﬁﬁﬂ e(ég%g%%@t%@%ﬁ%ﬁgéﬁ%gaaﬁtgbﬂcjﬁ?j‘?sc, and
an SO cartdeRERt a@oatfiyderondn laticrotheidl x4 ex80p el essanaindisisighi arrdgnadeo
signal, an its t a i I Wri re ' dit ill sGrihed. In
trlle televis?())%%egfsﬂgg u??oﬁ rgg%ﬁopfg%ggr%%g%ﬁ %@r% th@gf%%gtgagoﬁg)}hg S@Qg acrEr others,

the audio f@ﬁargﬁ@@gm@m &e04 cﬁ)d@@%’rﬁaﬂ@kﬁﬁb@él@@ﬁ@ﬁ@@ib@dé@@bﬁ@@éé@@unit
ex305 codg ayideogignahpdst ¢onted] of e caniral Hnitiex Al Gusing theymagp ceding gnethod as

described in each’of Embodiments. The multiplexing/demultiplexing tnit ex303 15 multiplexes the
coded vid&d Gitfhlal BATNERRIENGNACEAT GRSVIdRE th R sUIERE B A& oiiidd UWheXRd 5 to

multiplexingddemyipletne Yd &x303 MUllples e iyideq pigng| arel RS asho wgnplo 1ag fignals
may be temporarily stored in buffers ex320 and ex321, and others so that the signals are reproduced
in synchroﬁi@&iﬂiértb\/ﬂki RECABMER G HdIE, IRE BUFER exB {8 eoreedingy raslivdNas ¥ikidtrated, or

at least ong by ffes &gy fos-shatednn e Felgvision ex30R- fveNesmere: Hatanmayibersteres i a buffer

other than the buffers ex318 to ex321 so that the system overflow and underflow may be avoided

between tife fisduIBlBRRIeBSGHRIGR tRFESxIDE arGREDNEURHREKinGld &M dliSlexify GRIE¥R303, for

example. control unit ex406 moves the optical head ex401 to a predetermined
25 information track while controlling the rotation drive of the disk motor
ex405 so as to follow the laser spot. The system control unit ex407
controls overall the information reproducing/recording unit ex400.
The reading and writing processes can be implemented by the system
control unit ex407 using various information stored in the buffer

30 ex404 and generating and adding new information as necessary, and
by the modulation recording unit ex402, the reproduction
demodulating unit ex403, and the servo control unit ex406 that record

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

35 includes, for example, a microprocessor, and executes processing by
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[0372]Furthermore, the television ex300 may include a configuration for receiving an AV input from a
microphone or a camera other than the configuration for obtaining audio and video data from a
broadcast or a recording medium, and may code the obtained data. 30 Although the television ex300

can code, fauléprex, ancbprevide puisidexdatatie thepttespriptiofioit mey deanat eapable of performing all
the proce capable of only one of receiving, decqding, and. provijding outside data. . .

(03731 BT when BIEIOMIE B ABF BhE S B 5 04 VFHBY (LS SRR o or i

a recordinghmaediasarang®f fhe nYay gelefdsion lekB0danddity neaderidéngrdesiax2t @ arafieletode or

code the rﬁjl iplexed data, and the television ex300 and the reader/recorder ex218 may share the

decoding ing. [0374]As an example, FIG. 40 illustrates a configuration of an 5 information
reprogucifdl®Zérfing uniFéioe whealtata as iresldyori Muiterefres dbhen ae aptdad dist ddierm
information r ing/recording unit £x400,includes.congstituent elements ex40.1 to ex407 o be
described %’éﬁ?’:ﬁﬁ? hésoptﬁlﬁl t?eoalt'dceajmﬂ! fradiates a%gerrsep%?'(‘) 'ggecsotﬁgﬁ?é: %ur‘l-')acet F(‘)?the
recording masziunchi xR b5 dbiatiisiaa0pidh| discde vgitednfermatiens pid Hetdasimedidetealilatrfrom the
recording surfac the recordin im 5to read information. ' rding
unit ex402 ﬁfé%‘iﬁ(%%h/od%riﬁers% égse%%%%gu&%?%’as%%ﬁniﬁjd‘éﬁrg Eﬁ%%pt%%?&%%g ﬁﬁj@{@%ﬁéﬁdulaws
the laser light Bxiniingto edeecdedalgasTtio asaaptbeudicn deawitdating tmicbei3aamplifies a

reprqducti ignal gbtained ctricall ctin ref ight.f. recorgi face
using’%a ph%%ogga%eéﬁi ?ﬁzﬁjdgﬁ %e@%ﬁ:gﬁ%m g-x%l ,ga%%%r%ozhlgqu t Ttaf (r?e%rofﬁgg@#gg nal by
separating afsigrsd tanpboe it eéevriéd ing ot rdiagarhadionr exags bRk e prvddde that
necessary nformatjon., T uffer rily hglds j io e e
recording r%l%%)iggm g(@[ SE%EI tﬁ%?ﬁfﬁ%ﬁé@%ﬁ%ﬁbdugg fr%ﬁ%qgg%%rd?ﬁé geﬁ%ﬁﬁ%@l@hﬁ disk
motor ex408 potdesthe @abidingMediugesx 2t Arderonednerol tinkt @408 236 e3 e 8pi6al head

exa01 Lo apedsipgpinad 2R dpformajion Uagk whileconelipg e roalonsbibeiatibe sisimotor
ex405 so as to follow the laser spot. The system control unit ex407 controls overall the information
repréducintg fesuoiding ubitesé®0. ThEwshdRGandavritibigrocescsds taa béanmpisiented By the

system cofrol X4 G Jsingvasipygiomation,stered i the futfer 0 qxAdd aad gengrating and

adding new information as necessary, and by the modulafion recording unit ex402, the reproduction
demodulafitlidt eXBOB 2dh @ tHeE §eRIBCsHMTEIr ERIEEXA06 B8R edtd arld restatiacesiffuidistbn

through thg apficalbepsl px403 while bhejpg Qrerped i GRogdinated ianeeltd he ysiern geptrol unit

ex407 35 includes, for example, a microprocessor, and executes processing by - 73 - causing a
computer & EXeBUtE FEpreRraTEer foad-bhdBidiethe outer circumference area ex234

20 that are inside and outside of the data recording area ex233,
respectively are for specific use except for recording the user data.
The information reproducing/recording unit 400 reads and writes
coded audio data, coded video data, or multiplexed data obtained by
multiplexing the coded audio data and the coded video data, from and

25 on the data recording area ex233 of the recording medium ex215.
[0377] Although an optical disc having a layer, such as a DVD
and a BD is described as an example in the description, the optical disc
is not limited to such, and may be an optical disc having a multilayer
structure and capable of being recorded on a part other than the

30 surface. Furthermore, the optical disc may have a structure for
multidimensional recording/reproduction, such as recording of
information using light of colors with different wavelengths in the
same portion of the optical disc and recording information having
different layers from various angles.

35 [0378] Furthermore, the car ex210 having the antenna ex205
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[0375]Although the optical head ex401 irradiates a laser spot in the description, it may perform
high-density recording using near field light. 5[0376]FIG. 41 schematically illustrates the recording
medium ex215 that is the optical disc. On the recording surface of the recording medium ex215, guide

grooves atsspiralyeiounea.tantramintéranatitme itaek ex230esauis th adyarmedadsdpessiintarmation
indicating an absolute position on the disk according tq change in a ip_shape of the guide ves. The
ciress HHRRIGH DG P IBAAEH 16, SURAIEG BoRprE S PG bR ek 521 that are o
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blocks. Furfhd ﬁ%‘f’ga 2'1e20rt % il eSS TSR GRS Y atd fe %)r(&ﬂrln Iea Q)?Zﬁ]%n nner
circurnferezce mrpbeeX 232y did gua dBESF cienanvérencmérea ¢h23doTifigdatatiecoiting et dx233 is
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respectivetyang forespecificluse xeepe fariecqriing ¢he xiséridatan d et iméornation

reproduci rding uni r n j o] i 0 Vi t plexed
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recording tinen ex@83raf then regerding! medionetka1b.aj0d7 Thalthooytrem optiegladisehadngd layer,
such as a I ib | escHptio tical.disc i tJimited
to sil}ci ar'@ér%ﬁeaa%%ﬁ%%:ﬁﬁi@c ga@ﬁng %grm i%ﬁe}rﬁé{?ﬁc%reogﬁ c{?aegg%‘gpoﬁ t?é#}{g% ré%c?r%éd ona
part other thahitle 30 surface ntanmeamers; e dptical dise milf ingeansiructwrel iongultiviti@nsional

dina/ i . £i ti . . f lor i i | th
106 S s T DD B A R T A S L oA arous.

in the same portion of optical disc and recording in . ‘
angles. 350D82@ Furiermvey, ithe eardsLild aviag Hieddntehndi eR28Y UTYl exd3 bdtaivellaa from

the sarellits erdfeyaber Rl AsPratuar.fep Ay IBRETRRIRY deiie sucheedhieaay pavpation

system ex211 car ex210, 1n a digital broadcasting system ex200. Here, a configuration of the
car davigation Bysesmbax 2 € \Gill e five bR E EXS Gl CReSIng a hrSaEe Vitg aXi8 lthe

configuratipp dIuBERiE RN FiEok ThS $ame wilkhedrus iy thgesonfiguration:ohth sampyiRfEx111,
the cellular phone ex114, and others. [0379]FIG. 42A illustrates the cellular phone ex114 that uses the

moving imiedfe eeig matBbPAnAREE MRThdRY:Sy & Y8&RIing 10AHE IO @ HEBEHHEA i Exchof
Embodimenisnrhe celHanrianes a1t Netudes @disntaina 6380 /s rensmitingay! seegiving

radio waves through the base station ex110; a camera unit ex365 capable of capturing moving and still

images; aft 2dBPREARHSGHD EUcHPaY Plqaidctfstal B o HiBHlasg @e Riis50EHE:
decogded vidaor > canfumetb yriaeinppIery HaE exs68 I dacslYafY e atennfeesthfd thegellular

phone ex114 further includes: a main body unit including a set of operation keys ex366; an audio

output uniCéxtse $8arhLesHEaREy FEhSUGTIt 0MaAdESartalR iBp R UREBRES6 SLRe AsHOt

microphoqurfgg peeise ] @Hgi@i@WW&@#Q@@@@&fﬂiﬁ@?’é@@%ﬁﬁ@'ﬁf%ﬁﬂ@@@{ﬁi%%?s1
recorded audio, coded or decoded data of the received video, the still iImages, e-mails, or others; and

a slot unit 823841418 FPMEFNBNPR TR 2 FEIAMREHRE UL %RPs data in the same manner
as the memprRwit ex367NERBOIMNE xameppengle:pta serfigrsation offtha calipiRopaone

25 ex11i4 will be described with reference to FIG. 42B. In the cellular
phone ex114, a main control unit ex360 designed to control overall
each unit of the main body including the display unit ex358 as well as
the operation keys ex366 is connected mutually, via a synchronous
bus ex370, to a power supply circuit unit ex361, an operation input

30 control unit ex362, a video signal processing unit ex355, a camera
interface unit ex363, a liquid crystal display (LCD) control unit ex359,
a modulation/demodulation unit ex352, a
multiplexing/demultiplexing unit ex353, an audio signal processing
unit ex354, the slot unit ex364, and the memory unit ex367.

35 [0381] When a call-end key or a power key is turned ON by a
-75 -



25ex114 will be described with reference to FIG. 42B. In the cellular phone ex114, a main control unit
ex360 designed to control overall each unit of the main body including the display unit ex358 as well
as the operation keys ex366 is connected mutually, via a synchronous bus ex370, to a power supply

circuit unit@s;éﬁis a;rp@ﬁ%rggmlimmg @o@ﬁ%?ﬂip%%&@wdgmﬂg@aé g)geop%aiaglwa xRS, a
camera Interface unit ex , all Id crysta spla control unit ex , a .
Lt A e ek P e AR KTt 885ty RSB P

processing ghitex3dovk the Slog Lnit ex364, and the memory unit ex367. 35 [0381]When a call-end key
or a power, is turned Q, a - 75 - user's operation, the power supply circuit unit ex361 supplies
the respecia Bits with pUlNFoREL BRER IAER 1 nE R IR SRBhPBREEE SO the
cellular phumetes kB4 4hecawdi sighiabpaangssin vl exsbdaeléris the audit signalstocohetted by
the audio ing%;@it ex356 in voice convErsation raodeknto Gﬁ}ﬁl al audriﬁ.si nals under the cgﬁtrol of the
main contro te%éb(%hcc?ua%avae ,'%K}P,Oa a BRI SRS afltﬁaeu SR SBR Fe O TAtOF unit
ex352 pertosmbrsgrofdispeatiaim poodassing oh ¢he3digitat audiorsigaalsk BndiOdryansoikiidi10 and
receiving unit ex351, performs djgital-to-analog conversion and fre y conversion on the data, so
as to transLl]r?w?tetHé résr,%?ltin%} 8§t{él%ié?hne{ §n 8%%80%%%8%@6} i tﬁg(uéeé:l uIaPSﬁg%né%lﬁl? Eﬁ@%
transmittingpeact recweiving aai €x8% b antipléiel tibad sta dé cedieth byshe adtéivea tew3 5T hromne
conversati . perform u rsion. e log-to-digital conversion on the
data Tosd Benc e AR e S BRtT iLd el rers ST B, S e e
processing rthe tata camd/ s audio Bidgihat pratassingamit@x864 somicrtsat inteudbial ggdaidio
signals, s t o] i audi put unit,ex357. er h -majl jn data
communigﬁ%n%nﬁgdegiﬂgawﬁté%?@f dat%o theﬁﬁrﬁaﬁéngﬁlgﬁ{éy o%]gé?t‘:rglé t%%%%ffg@r? keys
ex366 andtodiessrotthedainthody & vbongountd B Hisln aonofiast gxse0aia theagisratobynput

control uni 6367, TR MAncogtse) Uit 3525 eaynes beumaduiatiandemoryiation wijeuds? to

perform spread spectrum processing on the text data, and the transmitting and receiVing unit ex351
perfdrims thecdigiety-afaloy esivdision dnd fife fieqlegnyeonvaisivn oathersdoling tatth®e
transmit thgi{aga to the base station ex110 via the antenna ex350. When an e-mail is 30 received,
processin%t at Is approximately inverse to the processing for transmitting an e-mail is performed on

the receiva® d&3 land the rBsultird @afa dsiprmiben td ¢ie eibplajiomt eR35& {85 ertarviteo, still
o SR At SSRGS g Rl e o

processing unit ex354 converts it into analog audio signals, so as to

20 output them via the audio output unit ex357. 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 the main control unit ex360 via the
operation input control unit ex362. The main control unit ex360

25 causes the modulation/demodulation unit ex352 to perform spread
spectrum processing on the text data, and the transmitting and
receiving unit ex351 performs the digital-to-analog conversion and
the frequency conversion on the resulting data to transmit the data to
the base station ex110 via the antenna ex350. When an e-mail is

30 received, processing that is approximately inverse to the processing
for transmitting an e-mail is performed on the received data, and the
resulting data is provided to the display unit ex358.
[0384] When video, still images, or video and audio in data
communication mode is or are transmitted, the video signal

35 processing unit ex355 compresses and codes video signals supplied
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- 76 - from the camera unit ex365 using the moving image coding method shown in each of
Embodiments, and transmits the coded video data to the multiplexing/demultiplexing unit ex353. In
contrast, during when the camera unit ex365 captures video, still images, and others, 5 the audio

signal progessing heit exddreodes vediG signalsi ﬁg”(tht@drhbthﬁ audivagreuceni Ry3hdeBndd

transmits the coded audio, data to the multiplexin /de uIt| exm ite 038 The
multiplexirt/eMuHBIERRG &F@%@# o%‘ﬁ Qfﬁ% e\ﬁl'f?% H#7L8ido signal
processing lugit ﬂ:@mxaﬁfeamgma@nﬂ@ttmj@md@a alﬁppll%m@ﬁ the andie siginal procdssinggunit
ex354, usi etermined meth . T the odulatlo /demodulation unit ex35 rforms
ovont oo e e EaTE T D P SRS o SR A AN B! S5
performns d]gmbtoearma@@cmmemaﬂm@S iretjuend/onyedion andhe datmsiasid leatenit the
Wob pageiid G AL b E A O W RTLES M OB St b aor
audio attathed nmudtdeldn idertdierthel ?@J mbdtrp@xeddamafé]i/edviatheantennaex350 the

multiplexi Itlplexmq.Hnlt ex353 ﬁiemul Xes tq% ultiplexed d V|de da a blt stream
U emu l X104 um Q;E LE
and an au bitstream, anré]sup 16t |deo S|gn proc sing un|t ex355 with co 2d video

data and tlhb awhm:lsgnai@meztah&g soip pk@ﬁzﬂ Witr25the coded asidio datpteesghrtheunit

synchyonous bus.exfg. The videasipnal piacessing unjl 850 dacares evidensianglagsino a

moving imagé eco Ing met correspon Ing to the moving image coding et n each of
Embodimghte,carsbiingn thieitispksSdhit emﬁg displayed édreinstanes] thealidedandTstig imatjes

ncluced i e ieg, i dpked 18406 Wep fRge dipas LR sanyglunt sxaog. Futermgre te

audio signal processing ‘unit est e au 10 S|gnal andt e audio output uni tex provides
the audio. f038AEGHNGrnone, Birgilaryud théaxskedisida Bx 306 cterbhigal Blrh % the Bgllukn Bhone

ex114 probelit (g 3 YAt o 2eielemenigtinnoonfighariass abida nat i) &ragsgiing

77 - and receiving t rm|na h a coding apparatus an dlng apparatus, but also (ii) a
transkittin GitraERENCONNG BFIgTa eodifteagpamise asd @i sareseiindghemisu ihsngidgienly a

decoding aRparatks; ABAY thesdigital broadcasting system ex200

[0386] 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
20 multiplexed data received via the antenna ex350, the
multiplexing/demultiplexing unit ex353 demultiplexes the
multiplexed data into a video data bit stream and an audio data
bitstream, and supplies the video signal processing unit ex355 with
the coded video data and the audio signal processing unit ex354 with
25 the coded audio data, through the synchronous bus ex370. The
video signal processing unit ex355 decodes the video signal using a
moving image decoding method corresponding to the moving image
coding method shown in each of Embodiments, and then the display
unit ex358 displays, for instance, the video and still images included
30 in the video file linked to the Web page via the LCD control unit ex359.
Furthermore, the audio signal processing unit ex354 decodes the
audio signal, and the audio output unit ex357 provides the audio.
[0387] Furthermore, similarly to the television ex300, a
terminal such as the celiutar phone ex114 probably have 3 types of

35 implementation configurations including not only (i) a transmitting
~T77 -



5 receives and transmits the multiplexed data obtained by multiplexing audio data onto video data in
the description, the multiplexed data may be data obtained by multiplexing not audio data but
character data related to video onto video data, and may be not multiplexed data but video data itself.

[03i8]dAs suel, th@g@wirﬁ%ginmemﬁmgém@m@dre%d tblmmoa?gc'mgg% d@f@ﬁﬂf‘m%theﬂdﬁ each of
Embodiments ¢ e used in any of the devices systems described. Thus, the advantages
doscribed N 6o BPERRBATALHS caltbo X BNl [BoboRTtLr B, (eI PRLHGHs not
limited to Kinfymbodidénts amdatartaus aradificalions aod ingivigjorsranerpoissitdéuwitheubegpasting

from the scope of the present inventiop. [0390](Embodiment 5 ideg.data can be generated by
witeinng, GBS RALAEAP RATALLS 1) AL Ry M It e R e e ER e B sodmg
apdpgratusmw«i_a’sm?dﬁ‘:ﬁnmd_ 'lnag'.r_i;]tceandi(ﬁbpﬂde)mﬁth' @inag@Mugmmgzmnﬁ;mgfrtam@nAV in@\i/rgalge
coding apparatus in_conformity with a different standard, suc - - ,an -1.
050 B Ul Lot ST B Ve D At oo 5 R IR e o Bk B e S Ared sl
is then deaq@qd,hheaﬂatadbtgtmiethnld@yeam&hﬂg&ienj;eda@:cauf@'rm tiettee differentestandards.
However, glg eto hf%h dst[aonda,r each ch the.lurah(tjya_%f the videg data,to be ecod%g.c nfor(rjns

cannot be de gcté%,?here IS a\()lrogl%n%) that aft a%Bropna?é c?e%odmga%e?ﬁoé" Sannot é%?eefé(gted

30[0392]Idartizrbio salgale ghadbldigatfultiplexed data obtained by multiplexing audio data and.others

onto video S a strugture_i ding identification i tiop indjcati ich dard the
vide%%ata[%%ogr s. The %éjec?fklr}ceﬁfug%%i 0 t%ﬁﬁl Itiﬂfﬁx da?g?r?ﬁﬁdiﬁgg%%g@l&geo léaﬁ':}l?[a{’f)gyr](eénerated
in the movinginagel codig 8% awdhng ang Byakei maawhimiderobdidgragpeiatas shoevnuiseshch of -

e P e e e e e e e e g
described in each of Embodiments can be obtained.
[0389] Furthermore, the present invention is not limited to

15 Embodiments, and various modifications and revisions are possible
without_ departing from the scope of the present invention.

[0390] (Embodiment 5)
Video data can be generated by switching, as necessary,
between (i) the moving image coding method or the moving image

20 coding apparatus shown in each of Embodiments and (ii) a moving
image coding method or a moving image coding apparatus in
conformity with a different standard, such as MPEG-2, MPEG4-AVC,
and VC-1,

[0391] Here, when a plurality of video data that conforms to the

25 different standards is generated and is then decoded, the decoding
methods need to be selected to conform to the different standards.
However, since to which standard each of the plurality of the video
data to be decoded conforms cannot be detected, there is a problem
that an appropriate decoding method cannot be selected.

30 [0392] In order to solve the problem, multiplexed data obtained
by multiplexing audio data and others onto video data has a structure
including identification information indicating to which standard the
video data conforms. The specific structure of the multiplexed data
including the video data generated in the moving image coding

35 method and by the moving image coding apparatus shown in each of
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illustrated in FIG. 43, the multiplexed data can be obtained by 5 multiplexing at least one of a video
stream, an audio stream, a presentation graphics stream (PG), and an interactive graphics stream.
The video stream represents primary video and secondary video of a movie, the audio stream (IG)

representsEarisigiHn audio walt Bedrsecondesy aediomanrtth beThixed withpthexprinbay auslia part,
and the presentation graphics strea subtitles of a movie, Here, the primary video is
normal vid2t% #e%gﬁ%%d%ﬁ%%ﬁgéﬁdﬁ%@%% ‘(x‘?c?é@ig‘?ﬁcﬁﬂétio be displayed on a
smaller wifid®® Bijthe maifMBled. F-urthetretesthe steratiiveegwpincs isirl@naeprbsents aAs
interactive, scregn.to be gen d hy,arrgnging 15 the GUI co nents on,a screen..The,video
stream is éﬁéf&fﬁﬁﬁﬁg n?g\/ir%rgfl(fr:;aggé Cooﬁhg n{%tH%tdpgle B&ﬁtﬁfe Eﬁngc ﬁﬁ]agg%oa%e@aéﬂﬁgra € shown
in each of Erubogiveitsg oatn easvingnmagé @dirid ewthuict®a by, a amovangd mage vedimg apparatus
in conformity with ctonventional standarﬁf such a@:;\éPEG-Z PEG4:AVC, and VC-1. 20, The audio

stream is gooee%eiﬂ%gcégr'aargcrea \R/l?rﬁcé st a?&‘? such a)s’ D(%‘ Aéré Hbtf@%cfé%?mggaﬁfﬂ:?%Ts

DTS-HD, atiddimear PTNe [0384)& aziir sreamapciaded trs the imudtiplexed atata igdideatfieddiay 1D. For
example, 1 js allocated to the videq.str 0.be d far.vi Vi X . Ox111F
are aIIocatge?c(f}t% h@a%ﬁ%?&fe@'m%%@@%g ?g%gxqg{;a;)e ra%l%ég egcﬁ%%hge] rrgsr%%{ tic%r?" é?ﬁ%hics
streams, Qua40GtodOal14¢EGine alfycated ito theihtbrattivegiaplice Htreding, OsbBOOVMEOKIBLF are
Il dt ' : ' f ' ) t 1A1F
are Blboattd G 1R o S s D e P S e gy 1o 38 e SISt e ormary
audio. [03951NG: .44 Behvematicalrimstrates dew data s matipiested. Rirdicadisipéastasdim @é@35
composed ideo f 10 str. 3 -&g@p 0 af are rmed into
a stream o%%g %héﬁ?gg}( ?%6%8@ g é)t'}zamﬁdg%%%s%ac etgii%%é?gﬁé%&?grﬁérg}n%gﬂ%éi%gzkets
ex237 andWi® @a@kets ekQ&OﬁE’ﬁ;ﬁéc‘ﬁﬂé@D-m Fustmigaimg adsta 6he pi§@ﬁm¢fﬁwgr@ﬁ(§§\éﬁ@am
ex241 anaglata, of, g iferaciive AARRES St gkrneééf‘é‘é’ﬁet%aﬁéﬁ@‘?gr‘gt%é %i%’f“r%gﬁgmkets

ex242 and a stream of PES packets ex245, and further into TS packets ex243 and TS packets ex246,
respéétivelj) Tebd TS BYpauReRtar® mutiplesediinto alkeerid & obtafamultplerstedaia &2a7.

R TR L i s i e ey Lo
apparatus shown in each of Embodiments, or in a moving image
coding method or by a moving image coding apparatus in conformity
with a conventional standard, such as MPEG-2, MPEG4-AVC, and VC-1.

20 The audio stream is coded in accordance with a standard, such as
Dolby~-AC-3, Dolby Digital Plus, MLP, DTS, DTS-HD, and linear PCM.
[0394] Each stream inciuded in the multiplexed data is identified
by PID. For example, 0x1011 is allocated to the video stream to be
used for videc of a movie, O0x1100 to Ox111F are allocated to the audio

25 streams, Ox1200 to Ox121F are allocated to the presentation graphics
streams, 0x1400 to Ox141F are allocated to the interactive graphics
streams, Ox1B0O to Ox1B1F are allocated to the video streams to be
used for secondary video of the movie, and 0x1AG0 to Ox1A1lF are
allocated to the audio streams to be used for the secondary video to

30 be mixed with the primary audio.

[0395] FIG. 44 schematically Hlustrates how data is multiplexed.
First, a video stream ex235 composed of video frames and an audio
stream ex238 composed of audio frames are transformed into a
stream of PES packets ex236 and a stream of PES packets ex239, and
35 further into TS packets ex237 and TS packets ex240, respectively.
- 70 .



10 stream of PES packets. As indicated by arrows denoted as yy1, yy2, yy3, and yy4 in FIG. 45, the
video stream is divided into pictures as | 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 packeisrhas A ¥, Efligasiet aié anta &S Heagdan stosadiressitation TingaSampaRTS)
indicating a display time of the picture, and a Decoding Time-Sta pf%)T@)_indicatin%a decoding time
of the pictid SO RGO FB AN RH ST EK OF P FHEKERS RS BT ARAN WP ot RARLfblexed

da;ta. Eacmﬁshpa&mgk@?szséa 188byeA@dixed length Baplaeimgdéaiqzaldﬁ-,bﬁtﬂc'f $m§a®r hﬁving
information, su s a PID for identifyin eam and a 184-byte TS payload for stqrin The
PES packit b ALK o ad AR 1S BATRES Saabe s RARE & D AENTSEuLsd. tach
of thesT'S peskkistis given andeyid e &ExirecdHeadsr dbus resuliyig i 4 92-hite 2= geuf ce paekets.

The source gz& ts are written on the multiplexed data. The TP_Extra_Header stores information
such as arfAfRival Time_Stamp (ATS). The ATS shows a transfer start time at which each of the TS

packets is [0 Be &rpnsferreB 16 a RI filters fitae ewintiwews iacrerdenting: froamthehest o the multiplexed
data are 30.called sour, acket numbers (SPNs) as shown, at the hottom of EIG. 4§. [0398]Each of
tho T8 PO BT e o hE MU e TodT RS SIS it Gh1) ComAL OF dutls, et Euatios
and othersa buitcedso fa #nogramrdasociatianviigae (FAE g e Progjraen ddap fdbles( PN 8S dhda
Program Clock Refer PCR), The PAT sho hat a PID.in_a PMT used in_the multiplexed data
ndiclos, SHEAEID L RSPk s s 4 BV e Bl S5 st o
video, audioy Sulaitidsyarvl DthEisindbdedhia thiel eltipreasch datal iand exttribiite pifdrovatoraef the
streams c ingdo the PIDs. 5T ari escriptors. relating to th tiplexed
data. The éggﬁggogr‘s h%v«jpﬁw(%g{rlrlﬁgﬁbn éﬁil\g sé%%ﬂu%%tgrol %%grlﬁlna |an S Trg’v?/%]g kv%he he\ﬁ(%%éing of
the multiplpxed elats i permitiéd andotiEhe RPCR s @seSHE ginsel informption cadespaaditigad an

ATS showj acket js.tr r r.n or i ) C ization
between ag]il%nfi;\]/'%;gr% eg @%i (Alﬁﬁhgfizﬁét?rﬁ%%%g gg%%%?ga% gﬂé%yaﬁgr%é%rﬁ e%%cﬁ&%lTC)
that iba tirR& 2xib 08HTSs it B9 S8. [PB99FIG UalluSimtes te oxa $RUGUre otlilta BNg i detail.

A PMT he IS, dis h . T. R 5?(9!9 Scribe n ata
included w?ﬂ?g %\gT Pa&@%ﬁ%fsi é%?u%ﬁ;@ffégesaﬂgoé!%%tmg t%ﬁﬁnﬂ%@gﬁ d%{g?g'g% osed
after the PMITl iteddag IafeatRidinsuchas thé EbpyRisitidinformation is described in the descriptors.

After the d?é%fmrs’ a plusally of pisreseEstean "FEHffﬂ%tEOBfe’iaé'”g égﬁéecét&%?‘%zﬂniﬁﬂ' ded in
edd udes's

the multipléx ta is disposed. Each piece of stream information in tream descriptors each

describing¥fbrRaAteR, @uemasn tat_w@esmd_y@atfar id&Rmyiref & deniiresiokaisdie dfldstrénmtca
T A e i T A
such as a PID for identifying a stream and a 184-byte TS paylioad for
storing data. The PES packets are divided, and stored in the TS
pavloads, respectively. When a BD ROM is used, each of the TS
packets is given a 4-byte TP_Extra_Header, thus resulting in 192-byte
25  source packets. The source packets are written on the multiplexed
data. The TP _Extra_Header stores information such as an
Arrival_Time_Stamp (ATS). The ATS shows a transfer start time at
which each of the TS packets is to be transferred to a PID filter. The
numbers incrementing from the head of the multiplexed data are
30 called source packet numbers (SPNs) as shown at the bottom of FIG.
46,
[0398] Each of the TS packets included in the muitiplexed data
includes not only streams of audio, video, subtities and others, but
also a Program Association Table (PAT), a Program Map Table (PMT),
35 and a Program Clock Reference (PCR). The PAT shows what a PID in
-8) -



[0400]When the multiplexed data is recorded on a recording medium and others, it is recorded
together with multiplexed data information files. [0401]Each of the multiplexed data information files is
30 management information of the multiplexed data as shown in FIG. 48. The multiplexed data

!nftl)rrc?atioa Eﬁ?&?arad @ﬁ@nmtgtﬁ@e mu@ﬁ@md@@cgba\ﬂﬁiﬁ?@ maﬁ@éqxetzudaaa,w @&chgfsé (t)a%ﬁlis
Incluaes multi xe ata Information, stream attribute Information, and an en r'y map. S
lostarod OO 0T B SHERRAARR 420 51 Vot b b SRORES de LS nha 2 AN Rlction
start time, wirrka Jepatidctien Bart tbse ahite systens rateIndleaterthenmaximLiipleaxsterdateat which
a system target decoder to be descriped later transfers the multiplexed data to a ND filte e
orvels o TS 8 TR NED T D ARG BEEE AR LA e R B LB b e, The
reproductiih st@mMime! ilinates/a Lo daitaodtame atthei heatioot e mulkipfexedediatia i interval
of one franggés dded to,a PTS in a vidego framﬁiat the end of the multiplexed data Fand th%.P'rI;S is set
r ct

to the rep RSHAARRES 18R YB3|RLAHER AR YE, §iscPof SHBUR infdFARtHS
registeredsh theisteean attbute aggimatioh, tHoe eacki B et edoti st eeden paciotietdd the mottiplexed
data. Each pie attribute | ation.has different information depending on ther the
correspondiig LHER TS e o eh IR ATl e e L G o e AR G an
interactivevgregphith stre@R. Fack piece bfanidse stedrbcatiriide agdematioarcberndirdamatien
including what kind of compressiqn codec is. used. ressing the, i sjte dih
resoilu(%ion,S snp(g?: Patié %ﬁ(? ﬂatsr‘?%%ryg egoﬁ t ?e] p?\e%regts?%fﬁ?grﬁljé ?gécka(tﬁig?&léhﬁri}%%e \E/idﬁég stream.
Each pieca 2o AuliGstyeandatib Gg sttommdtione difrskn{@Taiiothiatlusling e ldndoof
compressip&ggdgﬁ i Bﬁeéisfor compressing the audio stream, how many channels are included in the

audio stream, whichlanguage the audio stream supports, and how high the sampling frequency is.
The video Sr8&% JattributeFibformatidhesidatie aitibie s tatrefm cittrititefittfoenPAidn ard @sed.for

initializati fore th the i ti 4 ' th
uliploxel dald o DEAE (oot hoeae v TR el O A P e NP cHERTer e
multiplexed elacaib escdited leng tbcarfirdaiadiong| ube dided difeant MtribaeBoibiansatiof
ncluded inth . : e iy oo .
method ormg B s GG AL e A e e e o o

unit for all@daeng thigudMbrnfagion Gidicatihg davaditangesietdtedtsy thegnoingimage Eeeling
method oriloMIAURAT 9L EPHRALARPARE HBRITAI ST MITRANER L HR EIFATYUPS

plurality of pieces of stream information relating to the streams

20 included in the multiplexed data is disposed. Each piece of stream
information includes stream descriptors each describing information,
such as a stream type for identifying a compression codec of a stream,
a stream PID, and stream attribute information (such as a frame rate
or an aspect ratic). The stream descriptors are equal in number to

25 the number of streams in the multiplexed data.
[0400] When the multiplexed data is recorded on a recording
medium and others, it is recorded together with multiplexed data
information files.
[0401] Each of the multiplexed data information files is

30  management information of the muitiplexed data as shown in FIG. 48.
The multiplexed data information files are in one to one
correspondence with the multiplexed data, and each of the files
includes multiplexed data information, stream attribute information,
and an entry map.

35 [0402] As illustrated in FIG. 48, the multiplexed data
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in the PMT or the video stream attribute information. With the structure, the video data generated by
the moving image coding method or the moving image coding apparatus described in each of
Embodiments can be distinguished from video data that conforms to 5 another standard.
[0405]Furtheiorore it Hdlludieates stepserhthe tegving-apagel detodlimg taethathaegoadidgdo
Embodiment 5. In St%g exSlO% :Ee streanj;%ge inclﬂged in the F?Méjjr.or he video stream attribute

j

X

informatioh ¥ 58%%% Yont K iﬁl‘exe ta> Ne nﬂw §?e|§ 156462 ‘f,sit [ Getd e Whether or
not the stregam tfieer ardbe wtieoisickam atyritamirfengeatioddndidates thdi ¢hd endtiplexcdalata is

generated, by the. maving image .coding method or. the ing.image ing.apparatus in of
Embodimetr%s'.j &R iﬂgsederpgrﬁntfr?gg )t%earat & s?re%?n %r/%%i/ g%ﬁ@%%eﬁs%r%ain%%a%ﬁlaauﬁ% i%i?rﬁ%tion 15
indicates tAdtSkse imaltimlexkdrlath és gendnqtbedndtheahavineinsage ttodimat nidthbd ortthermaving
image codin r in of Em iments, i ; 102, th ream .or i stream
attribute in ﬁrggtﬁ)rgn%%écoﬁ(? bﬁ%é‘?n%h%‘%ﬁa%ﬁ@éﬁ% Rrﬁ%{ﬁgés ‘%rlse %cﬁ%%e é%t%;%ﬁ:ﬁ%cgs
Furthermofea mree@ thehstrésa @ oy pb @rrtine | Vigd e sad afia betribubanirifotmatioh didicage Sreonfermance

o the conyeiggal FADIAIEcS) et a5 MEE G2, MPEGAAVE, AMSHYG el i SEp 81510 e stream

type or the video stream at ormation Is y @ moving image ing method'in
conformityaith thecBhensictal saridsedse R5P0U0E] st dlloeating a new unique value to the
stream ty video si{ea, iQuie i lgn en d [nadti h t,the.moving
mag decg Hletnod or e O eg detodity Bpes e Tt Eeh o] radgrcre
Embodimeitt§ e pefoin tegosling aven ipdnidieinplio srmaditplexéard&achalP3D cohfeasdto a

different S%ma}ﬂﬁﬁ’ﬂ@é’é‘aﬁ?\ deqading Mapied aHaRptus galLRe selacled,fThlis {phreomes

possible to information without any error. Furthermore, the moving image coding method or
apparatus] dfeRe by iage dééeamatmetiod BradpparatSne BEEHBEHirAEht & B herusdien the

devices and,syaieRisnth AgscubrRIAROVEs [0 U(Empodtveaif)  anFaghaldhediiuiiia mage

coding method, the moving image coding apparatus, the moving image decoding method, and the
moviHy imB¢e TRBEAINEG ApBarsRly 4% e &EREH FmbBdinddhtd I §IHEAIYS 2Rd/REm the &7 of an

integrated elieyt grclAige FPAl8 186U BIRT AL BSIE D AN SR IE A LB RIdhstiates
a configuration of the LSI ex500 that is made into one chggghe LSI ex500 includes elements ex501,

ex502, ex508!edi08 Wk kérsosl SO eSO AP S0 &8 58 AdStribeyRIeRSHhg e

elements grr{iesatPRciAd 1o RRCRIDENPELEAUGIA bus X0 THe POMET Bl Gisgut 4pitRESOS is
activated by supplying each of the elements with power when the power supply circuit unit ex505 is

turned on. POBEETEET SiskIe, 9k ddaintp itse HatRskbH) tHea B8 FécNes &RAY Bilfel from a
microghongrextidi eaPelae8lk3i el F 9fRern it hean AXs1 e HaEsY Gerirakehg control

unit ex501 including a CPU ex502, a memory controller ex503, a stream controller ex504, and a

driving freVBALy e P I OERPIE SER N CARREAN Sited i AmEBFRARYSSSIERIH AR extdhal
memory expidasHehasamBRAVh #nder santelipfdthedeantral thit ex@BlotReream, which

fanguage the audio stream supports, and how high the sampling
frequency is. The video stream attribute information and the audio
25 stream attribute information are used for initialization of a decoder
before the player plays back the information.
[0404] In Embodiment 5, the mulitiplexed data to be used is of a
stream type included in the PMT. Furthermore, when the multiplexed
data is recorded on a recording medium, the video stream attribute
30 information included in the multiplexed data information is used.
More specifically, the moving image coding method or the moving
image coding apparatus described in each of Embodiments includes a
step or a unit for allocating unique information indicating video data
generated by the moving image coding method or the moving image
35 coding apparatus in each of Embodiments, to the stream type included
82 -



20 stored data is segmented into data portions according to the processing amount and speed to be
transmitted to a signal processing unit ex507. Then, the signal processing unit ex507 codes an audio
signal and/or a video signal. Here, the coding of the video signal is the coding described in each of

Embodimentst Rertimevmorsy the 85 gigeal prcessing atitaxb0& spmetimes ivulliplexasliha leeded

dio dat dt d id t d a st ides th Iltiplexed dat tsid
The provict st 1 S ar GRS T P28 SRloh A0 U A SH G Pl ing

media ex2dte Woeh datats@tmemgltlpieag@ thediatg setpeheitd S be tehheatariy stareddf the
buffer ex5 t the data set synchronized with each other. ou ememory
ex511 1o 2 BN AeEAE PG EISHE AT EE M Del MeeeePok B, THB B eiB0s is
not linmitedado obeduiés dbrhy be composed of buffers. 35 Furthermore, the LSl ex500 may be
made into{fpﬁgglj) orapl ra“t% 84 - of CFEHI [0 ]F rth ermore, aI ou hlg ontrol unit ex501
includes thie CPU ex502, the Srrr{gr?/ caont ke dtfe gr% %Po ePéx E &Y c}/r\ﬂﬁg
frequency ico@tge dretcediteg mchm@wanom@ﬂ'@h@cﬁnubbmm«sﬂﬁ is nb |Erigewl éo SUAhO For
xamble, VRSURLARCSID I ER0T MRHALEriRCRIeR SR I 0 gl analig GRL 1 the

S|gnal processing uni can improve the processing sp ee ermore, as another example,
the CPU emmmeamﬂwﬁﬁbﬁm :thetstn@wah’pxﬁneéemgaimda%m %mktf,orl i) %Rample

| h ignal
prousising b0 LR TR AR thh L T HSF e SePtar A B b il il sone
[0411]The3’tatmamseaméteusa_$nfmnmartaymlsm @e:aéna@d t@a§y§i@en 08l Bupexesl, debkrdd Sl
dependin t@?a‘{%%eﬁffti'\@’}tﬁgfiﬁ‘i'@ra%%”a%@"%%‘mg R P ec‘f?é’\%‘?g'”\ﬁ%og“ ﬁ'@a@oe%j“m'ted

to the LSI,"and a special Circuit or a gen ose processor and so forth can als
lntegratlomﬁtbld@ra@@ﬁfmémé Gateach of Embodiments. When it is determined

that the stream type or the video stream attribute information

15 indicates that the multiplexed data is generated by the moving image
coding method or the moving image coding apparatus in each of
Embaodiments, in Step ex5102, the stream type or the video stream
attribute information is decoded by the moving image decoding
method in each of Embodiments. Furthermore, when the stream

20 type or the video stream attribute information indicates conformance
to the conventional standards, such as MPEG-2, MPEG4-AVC, and
VC-1, in Step ex5103, the stream type or the video stream attribute
information is decoded by a moving image decoding method in
confermity with the conventional standards.

25 [0406] As such, allocating a new unique value to the stream type
or the video stream attribute information enables determination
whether or not the moving image decoding method or the moving
image decoding apparatus that is described in each of Embodiments
can perform decoding. Even upon an input of multiplexed data that

30 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 image
coding method or apparatus, or the moving image decoding method or
apparatus in Embodiment 5 can be used in the devices and systems

35 described above.
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Array (FPGA) that can be programmed after manufacturing LSIs or a 20 reconfigurable processor that

allows re-configuration of the connection or configuration of an LSI can be used for the same purpose.

[0413]In the future, with advancement in semiconductor technology, a brand-new technology may

replace LSI0#0¢ functiong] 25tidackscanbéintegrated using such a technology. The possibility is that

the present inventjon is a I'H: d to biotechnology. [0414](Embaodiment,7) WWhen video data is decoded
Geaditig

by the moving ima StHOT 8 %9 {He! vincgoi g&e oai gogﬁpgpaet'ugq Fe5dHetda €5ch of 30
Embodimeris, ogmpeped ta ivhen tideo dater thay comfages tdecoativentionak staddaminsudthas

R R e s BT e rase 48 (R0,
in co_rﬁ‘ornﬂtgiwah'ﬂda denvengorfalstanddirdas 35&@@%&&_0@@@@&\/\/?@% the deving fieqaéncy is
o AR ST e e S R o St 0L e e
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
10 connected to each other through a bus ex510. The power supply
circuit unit ex505 is activated by supplying each of the elements with
power when the power supply circuit unit ex505 is turned on.
[0408] For example, when coding is performed, the LSI ex500
receives an AV signal from a microphone ex117, a camera ex113, and
15 others through an AV I0 ex509 under control of a control unit ex501
including a CPU ex502, a memory controller ex503, a stream
controller ex504, and a driving frequency control unit ex512. The
received AV signal is temporarily stored in an external memory ex511,
such as an SDRAM. Under control of the control unit ex501, the
20 stored data is segmented into data portions according to the
processing amount and speed to be transmitted to a signal processing
unit ex507. Then, the signal processing unit ex507 codes an audio
signal and/or a video signal. Here, the coding of the video signal is
the coding described in each of Embodiments. Furthermore, the
25  signal processing unit ex507 sometimes multiplexes the coded audio
data and the coded video data, and a stream 10 ex506 provides the
multiplexed data outside. The provided multiplexed data is
transmitted to the base station ex107, or written on the recording
media ex215. When data sets are multiplexed, the data sets should
30 be temporarily stored in the buffer ex508 so that the data sets are
synchronized with each other.
{04097 Although the memory ex511 is an element outside the
LSI ex500, it may be inciuded in the LSI ex500. The buffer ex508 is
not limited to one buffer, but may be composed of buffers.

35 Furthermore, the LSI ex500 may be made into one chip or a plurality
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configured to determine to which standard the video data conforms, 5 and switch between the driving
frequencies according to the determined standard. FIG. 52 illustrates a configuration ex800 in
Embodiment 7. A driving frequency switching unit ex803 sets a driving frequency to a higher driving
frequency afheh ipdeo data is generated by the moving image coding method or the moving image to

coding appar escribed in,each of Embogdiments, Then, the driving freguengy. switching,unit ex803
instructs aﬁ@e%%giﬁg proces&ﬂ@&ﬁ%&%’l ﬁ&ﬁ]&é%nte ﬂe%&i%%ﬂﬂigdg &é?:%@i gI %@hﬁﬁ&s
described tineaClP of EmBOdEMENts todecode the vinted| data AEINS thie viddoskta canfdnl &y the
conventional standard, the 15 driying frequency switching unit e sets a driving frequency fo a
ower civing A04er S (TEVIAA of S ek Sl By b oG AL LSS Trdtbod o
the meving lireagerdodihg appanafiGldescribed m idach wf EmbodimeotseXben ptie dinéngi regliency
switching unig. ex [nstructs the ding_progessing unit ex802 20 t nforms to the conventional
standard t i&%%%%%%{ﬁ% v%é@dgtéml %re@%ﬁbi%gal\ﬁ%tﬁ%goeriwngl‘l?r%%%encf;%sﬁ/{/ﬁéﬁ?n% uor:fit ex803
includes tren@Peax 3R Anththehdriviing rfreloueroyessimg unit iéx 50 FIGaBl.i rerepractiloéthe

decod : ; h S . L h
g R TR M GO el e
standard coreessETit@ tho sigaah pracessirdientti gxsli7pnddes Sin g henGRex&xXbD 2 alpterifimes to

Hich f . | . 2 _ lugi .
il pin S ER RS T bR 0 el R e e
ex507 decdtiestetyidbo dittbaddl vrchEigimt frens e @Ry egB63] ForwxHntS Afeadditiication

informatio ' i ' i r%ﬁa%y u fii ifyi Vi he
identiﬁcatirt(;:ng ﬁ%ﬁ%%&%@q;ﬁﬁg% ?3%';% one gsgfigre{g tlngg% o%]%n’iﬁt %ﬁ)ﬁu?%%sjob}(; any 35
informatioh @4 Iohlg_ as theTrh@rm_aﬂim ingiegtdrapantsidnSstartakd thenagealsadee dzadl eshidems. For
example. wheahich SEndydyjdqesatagonipems eandeisfeiiped hasad onan faerpgl signal

for determining that the video data is used for a television or a disk; etc., the determination may be
madébasédi§osachodh external signal. 5 Furthermore, the CPU ex502 selects a driving frequency

based on, ferexample, a lapkpap, iable Wé’\gy'cfb”‘&ﬂﬁé\?@rﬂ%t@‘dﬁ“gﬁ@ﬁoa%t%@ﬁ RrsRQaqgwith the

driving frequencies as shown in FIG. {54: The driving frequencg can be selected by storing the look-up
table in thébefferéxsDBGT R SfEhairfetHooPad e BEEAL RIRRERPeRES (8 e idR-GPtable

by the CPLexB02 d0ALTIEIG 535 Wiatrate SteRs{9F RSV ingFadE herhig EMARHIRANt @ fisst, in

Step exS200, the signal processing unit ex507 obtains identification information from the multiplexed
data. NextA 8 eRSZoL HMAICE eRS0R FRIsARHES Hhafher oinsdt ta aBvidkd b&tsiPgederated

baseghon thedgemtifigation dnfornaiien by the geding meHind anddheioding anparatugeseried in
each of Embodiments. When the video data is generated_by the coding method and the coding
apparatus $REMHEdGM eh 6PEMBSIRIEAR, A SRD xBhodathe kP aRSOL BENERTRS 2AEHRal for
setting thepQréhddieg frequency to a higher driving frequency to the driving frequency control unit
ex512. Then, the driving frequency cantrol unit ex512 sets the driving frequency to the higher driving

frequency [8f idlother hafd, When e Whtifidatidh iRENRARANHERGELS th&ERY GRI2E WakaT
conforms tesitiereonygRlicnalrsiandagwsvel ap @Rl meny. MPESTEAEE, andCrl HBptRienexS203,

the CPU ex502 transmit}sga signal for setting the driving frequency to a lower driving frequency to the

drivifg freQUREEP cORFoPEN I ERE P2 ER e rH THR UM R flRirie ) REPEY! unft 39 SIR Y difving
frequency tp thetlowes eivingtfieauentivthag thatn e ase vhere el yigeo data is

[0414] (Embodiment 7)
When video data is decoded by the moving image coding
method or by the moving image coding apparatus described in each of
30  Embodiments, compared to when video data that conforms to a
conventional standard, such as MPEG-2, MPEG4-AV(C, and VC-1, the
computing amount probably increases. Thus, the LSI ex500 needs to
be set to a driving frequency higher than that of the CPU ex502 to be
used when video data in conformity with the conventional standard is
356 decoded. However, when the driving frequency is set higher, there is
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30 generated by the coding method and the coding apparatus described in each of Embodiments.
[0418]Furthermore, along with the switching of the driving frequencies, the power conservation effect
can be improved by changing the voltage to be applied to the LSI ex500 or an apparatus 35 including
the LSI exéoﬁrébfaxaméd; e rptbey dhivorgisequeney s Prﬁ:?reaetdswer the voltage to be applied to

the LSI evf ?ﬁte appafatus including the Iex Qis [ IE’Z set avoltagie lower than that in
the case wher driving Prequen%y is et% ?9] Rherm fe, ﬁen%% 5‘rﬁpu‘tlnga%%ountfor

decod!ng ﬂ@dacgagthpgavmgjsewmbmm bd:eéehlgmen anB@beartidettmmiphiirexdroduid for
decoding issmaedi° i iving Lauarey manbe Selionanas bR oK of seling (e Aiino

frequency e set g me Ishotli e ones descrlbe bove or examp e, When the
compatlngaavﬂoulwdlcﬂtecdmmWﬁde\o ddta deO\cngorrfm‘@wwmnmm%AV@rmla«;geltmam hie

Comp“t'”gaaéPé’Pr‘(?jv‘ fr?éSe%‘%Q 0 d?igalgeg‘%rﬁfgﬂgé/ g%g‘oé’ s 4 actapgband the

moving image coding appara escribed In éac ments, the nvmg ﬁequency IS probably
set in revelrse iomi;rnttem‘re %ttmg\detmnlueg aﬁr@mu 3:51 mﬂmmﬂhemrgonenthe&uétﬂﬁd feefsetting the

driVing fre Sﬂ%lli rma#ottgeézat% iﬂgg} Hﬁeratedyb QlW&éd:Q{Eﬁ)?WIe

when the i ent| tion ion in IS ge y the moving image
coding mefitytcaiad ¢ite rowing imans @gdiﬁgaaqmaramm@emméwd\ eacH ¢f ZOBEHbEdIMEs, the

valtagg to b6 ppplied i ek SLeXRO0.0f e apnaras o e d Sh eXRA0 is REbaDIVses higher.

When the identification information indicates that the video data conforms to the conventfona
standard, Siitvi 8g MPEEI R EMPEGAWUChang Ve ithe&nfQge tdbetapphisd té thél BSPEXBED or the

apparatus Ipegludieding unit ex801 that executes the moving image decoding
method described in each of Embodiments to decode the video data.
When the video data conforms to the conventional standard, the

15 driving frequency switching unit ex803 sets a driving frequency to a
fower driving frequency than that of the video data generated by the
moving image coding method or the moving image coding apparatus
described in each of Embodiments. Then, the driving frequency
switching unit ex803 instructs the decoding processing unit ex802

20 that conforms to the conventional standard to decode the video data.
[0416] More specifically, the driving frequency switching unit
ex803 includes the CPU ex502 and the driving frequency control unit
ex512 in FIG. 51. Here, each of the decoding processing unit ex801
that executes the moving image decoding method described in each of

25 Embodiments and the decoding processing unit ex802 that conforms
to the conventional standard corresponds to the signal processing unit
ex507 in FIG. 51. 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.

30 Furthermore, the signal processing unit ex507 decodes the video data
based on a signal from the CPU ex502. For example, the
identification information described in Embodiment 5 is probably used

for identifying the video data. The identification information is not
fimited to the one described in Embodiment 5 but may be any.

35 information as long as the information indicates to which standard the
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25 the LSI ex500 is probably set lower. As another example, when the identification information

indicates that the video data is generated by the moving image coding method and the moving image
coding apparatus described in each of Embodiments, the driving of the CPU ex502 does not probably
have to bevsdspe dddd Wherfidinen30iddmificatiamipia matioanndibatds Sattde viteddiata danhforms to

the conventi I dard, h as MREG-2. MP. -A and.VC-1, the driving of. the CPL ex502 is
probably s%%%&tﬁ%g at%c'gJ gi@%ﬁ ti%% b%ggsgahnee%%% ae%é;& Iéi‘s egx?raép)%%égsﬁgg%é i%?ty’%]%?/en
when the idehtficativiminforraatidreindidate <itnta tiee widad fiatasid 8 feyenmvatext iy thismaviag, image

the case Who e LR TSI i, B2 Rl AR o L S e

suspendeff atrehgivenaime tinestdhlh edsd) Theadgspendin tinrdsipasbaslyeetshordranarf drat in the
o he identifiation informatian il )

conventio T et s OF S B R S T O R SR e a e,

conservatidassifdeteth be imptbgedisivénichieppanesashasiriiyiedietiés irbdocorfiBice 10

with the siapdasrkioubinlihe yides daia canionms: Bybesmare IENdBR L @EORO R

apparatus including the LSI ex500 is driven using a battery, the battery life can be exten

power congeffgtion e . Jo4L Z|(EHbedmsdnt s MBTe i @ daSésanise B pIiRARKEITCARIE0 data
that ceNfopmE Rok-up table by the CPU ex502.

[0417] FIG. 53 illustrates steps for executing a method in
Embodiment 7. First, in Step ex5200, the signal processing unit
ex507 obtains identification information from the multiplexed data.
Next, in Step ex5201, the CPU ex502 determines whether or not the
15 video data is generated based on the identification information by the
coding method and the coding apparatus described in each of
Embodiments. When the video data is generated by the coding
method and the coding apparatus described in each of Embodiments,
in Step exS202, the CPU ex502 transmits a signal for setting the
20 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 the conventional standard, such as
25 MPEG-2, MPEG4-AVC, and VC-1, in Step ex$5203, the CPU ex502
transmits a signal for setting the driving frequency to a lower driving
frequency to the driving frequency control unit ex512. Then, the
driving frequency control unit ex512 sets the driving frequency to the
lower driving frequency than that in the case where the video data is
30 generated by the coding method and the coding apparatus described
in each of Embodiments.
[0418] Furthermore, along with the switching of the driving
frequencies, the power conservation effect can be improved by
changing the voltage to be applied to the LSI ex500 or an apparatus
35 including the LSI ex500. For example, when the driving frequency is
.87 -



different standards, is provided to the devices and systems, such as a television and a cellular phone.
In order to enable decoding the plurality of video data that conforms to the different standards, the
signal processing unit ex507 of the LSI ex500 needs to conform to the 20 different standards.
However, det pooblemsoé inodaspdt thé scalepdidice twrchie df 8ie 485 8K500 ahd iappasatinshe cost

arise with the individual us the signal pr g, units £x507 onfarm t (e tiv
standards!rf AE R Sr e% t%%foleé i@gpﬁréﬁ?ﬁﬁ g’fig%%rfgeﬁ/é/ogi]s?% 5(i,e)ovr\l’fgfgputEt'l}:t?iﬂor}l%erll(:%/‘v.%hljc the
decoding prozessiay wiiefioz infedhdnting theegoeing yniageatebodingmethod described in each of
Embodim the degodi in it that conf . ipnal rel, such as
MPEG-2, MEEAVC, and VEa BIE Faral Stied £ B0 e Line 12 e o8t
configuration.| #0986 ekampts;ithie moviag ineageydeoaying encsledd s dibe ctin (éam_fh@‘rErhhediments
and the maying image decosing sthad i co fPi’E?ntat'Vé?Eﬁw“é”&’r%)?ﬁ‘é‘?f ﬁi')’e'ﬂ&?’?é%ﬂ‘nthe
details of processing,such as entropy coding, inverse quantiZafion, deblocKing Tiltering; ‘and motion
compensabed] peédictvar B teairs of bt dsyingabtbeds sRasdvi rob iy dnshideyuseldiédsdecoding

processingpiexafs s A9 cAAIES INHMBRGH AV B searaske dedaiandrroding

(o) ;
processing unit ex9017s probably used for other processing unique to the present invention. Since the
present in@4RIPIEchatB&BrizéE by &e i metie axeudibglibrpalecaaingr ¥xdapled i@ dbticated

5 deggding proessaing UnitpxRpddgusedfer the aritupalicApeering QBenviss. $28 deReHag

processing unit is probably shared for one of the inverse quantization, deblocking_ filtering, and motion

compensali6606H B of tHE prélaitis ThEadesb g {5r8cEReMY EitTHR GRplPtEREhgIRE MSling
image decoding f?\%h%%?ﬁ%be%%%eafé‘c% miadiyaentsBayee shed foffheRrogessing to be

shared, and a dedicated decoding processing unit may be used for &ocess_lng unique to that of
MPEG4-A T Josi nmitiseriitRe d6XM 000 fif ¢RI SIHEY sows ARaher efdnipled RMRRRS BrdtREsing is

partly shaxggl dis exmple Yaes A BaePafigsiation including a dedicated decoding processing unit
ex1001 that SUé) orts the processing unique to the present invention, a dedicated decoding processing

unit k1000 at5Lpports e PR&IEESH§ uni§le to BHRtAG L oRIntictRI S8 dak sanddiNéBsding

processing it AxA003 {aat SHPPIIE RgesEng todbeflaares RO fatweeRtihrymemiag pagsdecoding
method in the present invention and the conventional moving image decoding method. Here, the

dedicated TSR ProtRESRg URRY XG0T RIRY WATRD dachdaratd i dp iz &n3siane

processing i thg reserd inveatiag apddheracgssiegAidnerpryrntnBe Signassy ard miagbe the
ones 25 capable of implementing general processin% Furthermore, the configuration of Embodiment 8

can be implEMEREdHYAHS ESTERBHOT 239 R M IA0BAGIRE SLRS6 REifcLiEaCAh TSI and
reduging tiee¢Bsicara @AssibleHy shartegBedeasdingdpsoeassing wnikfar g1e psosessing tetve shared
between tgeprgg\r/i’antguisr:nﬁgglg%?g%int%e LSI ex500 is probably set higher. When the
identification information indicates that the video data conforms to
the conventional standard, such as MPEG-2, MPEG4-AVC, and VC-1,
the voltage to be applied to the LSI ex500 or the apparatus including
25 the LSI ex500 is probably set lower. As another example, when the
identification information indicates that the video data is generated by
the moving image coding method and the moving image coding
apparatus described in each of Embodiments, the driving of the CPU
ex502 does not probably have to be suspended. When the
30 identification information indicates that the video data conforms to
the conventional standard, such as MPEG-2, MPEG4-AVC, and VC-1,
the driving of the CPU ex502 is probably suspended at a given time
because the CPU ex502 has extra processing capacity. Even when
the identification information indicates that the video data is
35 generated by the moving image coding method and the moving image
. B8 .



30 method in the present invention and the moving image decoding method in conformity with the
conventional standard. [Industrial Applicability] [0426]The present invention is applicable to an image
coding method, an image decoding method, an image coding apparatus, and 35an image decoding
apparatuscaendrig paipaleatissappécalidtrarnn 98acimage Emibg dietrad;sn imageelecedimg

el SIS GoHpss PR ISSEERISSIRT S e e e oo
102 Subtraot‘rﬁ_]@ Zl_riis meohamtom&tpe me@wht:aaybmmitimeél V@ﬂablgdbngtkcaa@ngh&it 105
e NN S S Y o AEER AR THIO LAY g rcir
Residual signah the identification information indicates that the video data
conforms to the conventional standard, such as MPEG-2, MPEG4-AV(C,
and VC-1.
[0421] Accordingly, the power conservation effect can be
improved by switching between the driving frequencies in accordance

10 with the standard to which the video data conforms. Furthermore,
when the LSI ex500 or the apparatus including the LST ex500 is driven
using a battery, the battery life can be extended with the power
conservation effect.

10422] (Embodiment 8)

15 There are cases where a plurality of video data that conforms to
different standards, is provided to the devices and systems, such as a
television and a cellular phone. In order to enable decoding the
plurality of video data that conforms to the different standards, the
signal processing unit ex507 of the LSI ex500 needs to conform to the

20 different standards. However, the problems of increase in the scale
of the circuit of the LSI ex500 and increase in the cost arise with the
individual use of the signal processing units ex507 that conform to the
respective standards.

[0423] In order to solve the problem, what is conceived is a

25 configuration in which the decoding processing unit for implementing
the moving image decoding method described in each of Embodiments
and the decoding processing unit that conforms to the conventional
standard, such as MPEG-2, MPEG4-AV(C, and VC-1 are partly shared.
Ex900 in FIG. 55A shows an example of the configuration. For

30 example, the moving image decoding method described in each of
Embodiments and the moving image decoding method that conforms
to MPEG4-AVC have, partly in common, the details of processing, such
as entropy coding, inverse quantization, deblocking filtering, and
motion compensated prediction. The details of processing to be

35 shared probably include use of a decoding processing unit ex902 that

-89 -



123, 223 Quantized transform coefficients 124 Bitstream 20126 Reconstructed image signal 127, 128,
129, 227, 228 Image prediction signal 130, 230 Control parameter 141 Binarization unit 142, 242
Context control unit 25143 Binary arithmetic coding unit 151, 251 Binary sequence 152, 252 Context

index 200 dwaderdasoding amﬂusAWContr@hunict@ﬂﬂms‘wri@led@mmwmd@un'diEm_z,df
Inverse quantization unit 20 Irans %%agtf;n unit 224 Or 5 onal transform coefficients

226 Decoddd friagd Al 5e éfg@E R aﬁ&ﬁﬁﬁ&?ﬁ?%ﬁ&% titnetic

decoding @hig present mventlon Since the present invention is characterized
by the arithmetic decoding in particular, for example, the dedicated
5 decoding processing unit ex901 is used for the arithmetic decoding.
Otherwise, the decoding processing unit is probably shared for one of
the inverse quantization, deblocking filtering, and motion
compensation, or all of the processing. The decoding processing unit
for implementing the moving image decoding method described in
10 each of Embodiments may be shared for the processing to be shared,
and a dedicated decoding processing unit may be used for processing
unique to that of MPEG4-AVC.
[0424] Furthermore, ex1000 in FIG. 55B shows another example
in which processing is partly shared. This example uses a
15 configuration including a dedicated decoding processing unit ex1001
that supports the processing unique to the present invention, a
dedicated decoding processing unit ex1002 that supports the
processing unique to another conventional standard, and a decoding
processing unit ex1003 that supports processing to be shared
20 between the moving image decoding method in the present invention
and the conventional moving image 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 the conventional standard, and may be the ones
25 capable of implementing general processing. Furthermore, the
configuration of Embodiment 8 can be implemented by the LSI ex500.
[0425] As such, reducing the scale of the circuit of an LSI and
reducing the cost are possible by sharing the decoding processing unit
for the processing to be shared between the moving image decoding
30 method in the present invention and the moving image decoding
method in conformity with the conventional standard.
[Industrial Applicability]
[0426] The present invention is applicable to an image coding
method, an image decoding method, an image coding apparatus, and

35 an image decoding apparatus, and in particular, is applicable to an
- 90 -



[CLAIMS] [Claim 1]An image decoding method using arithmetic decoding, the method comprising:
determining a context for use in a current block, from among a 5plurality of contexts;
performingarithmetic decodingonabit sequence corresponding to the current block, using the
determinedmalgexttmddagodea hindry esaqbara@ethtebitbdéqgemettbemg abtaiimec by pestdiming

arithmetic codln n a control parameter of the urrent |o[%Iock ersl hinarjzin the binary
cequience IO HESY e B0re) baiHGE: SFF oL b B et Rl derin i et Sonrent

includes: codingleterthiamtarsiinal tygeoafitmg .control parameter of the 15current block;

determini QE G2 rﬁc—gét wnder af ftrsstﬁondition that decoded control parameters of neighboring blocks
of the cur [ock are U When e signal type is a first type, the neighboring blocks being a left
block @and pd4ppdr block of the current block; and 20determining the context under a second condition

that the defeér ed FONIr p@&meée %ﬁ%eétﬁpgr block is not used, when the signal type is a second

type different from the irst type, ype'is one of ' spllt coding_unit_flag" and "skip_flag", and
25the secdrﬂﬂtypélm‘(i:)’t}hergé: flag", (ii) "ref_idx_10" or "ref idx_11", (iii) "inter_pred_flag", (iv)

and (uil) "R b 51 "L 5130 {Elim 21The mage decoding method according o Claim 1.
103 Transformation and quantization unit
10 104 Variable length coding unit
105 Inverse-quantization and inverse-transformation unit
106, 206 Adding unit
107, 207 1Intra prediction unit
108, 208 Inter prediction unit
15 109, 209 Switch
121 Input image signal
122, 125, 225 Residual signal
123, 223 Quantized transform coefficients
124 Bitstream
20 126 Reconstructed image signal
127, 128, 129, 227, 228 Image prediction signal
130, 230 Control parameter
141 Binarization unit
142, 242 Context control unit
25 143 Binary arithmetic coding unit
151, 251 Binary seguence
152, 252 Context index
200 Image decoding apparatus
201 Control unit
30 202 Variable length decoding unit
204 Inverse quantization unit
205 Inverse transformation unit
224 Orthogonal transform coefficients
226 Decoded image signal
35 229 Image signal
-01 -



wherein the second condition is a condition that the decoded control parameters of the left block and
the upper block are not used. [Claim 3]The image decoding method according to Claim 2, 35wherein
in the determining of a context, a predetermined - 93 - context is determined under the second
condition, 2¢ the ¢ontextriisa mAbei anthumetic decoding of the current block, when the signal type is
the secon%&yge. g:ﬁlairril 4]él'h riwma%ﬁ de é)din .meth%qtaccording to one of Claims 1 to 3, wherein the
determining of a context fiithe? ihcltides: det rrﬂﬁ%iﬁ’g whether or not the decoded control parameter of
the upper block is available in decoding, based on a position of the iocurrent block; and

determining the context under the second condition, when the decoded control parameter of the upper
block is not available. [Claim 5]The image decoding method according to Claim 4, 15 wherein in the
determining of a context, it is determined that the decoded control parameter of the upper block is not
available in decoding, when the current block is at a slice boundary. [Claim 6]The image decoding
method according to Claim 4, 20 wherein in the determining of a context, it is determined whether or
not the decoded control parameter of the upper block is available in decoding, according to a
hierarchical depth of a data unit to which the control parameter of the current block belongs. 25 [Claim
7]The image decoding method according to one of Claims 1 to 6, wherein the second type is a
control parameter having a predetermined data structure. 30 [Claim 8]The image decoding method
according to one of Claims

-92 .



1to7, wherein the determining of a context further includes determining a context of a control

parameter of a second unit smaller than a first unit by switching between the first condition and the 35
second condition, based on a control parameter of the first unit. [Claim 9]The image decoding method
according f€ bAd Mf3Jlaims 1 to 8, wherein the "split_coding_unit_flag" indicates whether or not

5the currept-block is partitipned_ inta a plurality.of block he."skip, flag" indicates whether or not
the curren[:1 g%c'l%fs (f be s'g%p%rg,ég% %%8%%%%_%%%%% gsi%e?_ﬁte%rgo'}ﬂr%tic: r%rjlnggoe rﬁnno%’e IS
used for tHdn eunresit itot ke A Otiperis&figdx 10" indicates a reference picture index of a list O for the

current block, “ref idx 11" indi ce_ picture i f a list t rrent block,
the "inter_pred_fla(gé%lr'i:"Jieicf?;{‘tﬂ!s'ar ea o%%ﬁ?%%g%ﬁiﬁ%% e;l #gﬁé |ce}?(;ﬁﬂt%acol(é tfgécél;}(%ﬁ{ﬁé l({:%rrgent
blocks pheraiy ©6"daditateksa difference between a motion vector component of the list 0 and a

predicted value of ' cto nt, th i ctor, component.and redjcted value
being used for theé%%fegr?'jjﬁméi Zoétrggmrﬁ@g_{e'l@l in%lca e%”é\%iffeée%ce ‘E)ac()ethege{%1 a r?ﬁ?@fw%\%%%r
component®f the fistidang & prébieted! vaduEt o the knotishng dtbecomporain &t atolibdxieéor

oo U R e e R el ebinings, o
performing arithmetic coding on a control parameter of the current
10 block; and
inversely binarizing the binary sequence to decode the control
parameter of the current block,
wherein the determining of a context includes:
determining a signal type of the control parameter of the
15 current block;
determining the context under a first condition that decoded
control parameters of neighboring blocks of the current block are used,
when the signal type is a first type, the neighboring blocks being a left
block and an upper block of the current block; and
20 determining the context under a second condition that the
decoded control parameter of the upper block is not used, when the
signal type is a second type different from the first type,
the first type is one of “split_coding_unit_flag” and “skip_flag”,
and
25 the second type is (i) "merge_flag", (ii) "ref_idx_I0" or
“ref_idx_ 11", (iii) "inter_pred_flag", (iv) "mvd_I0" or "mvd_I1", (v)
"no_residual_data_flag", (vi) lintra_chroma_pred_mode", (vii)
"chf_luma”, and (viii) "cbf_cb" or "cbf_cr".

30 [Claim 2] The image decoding method according to Claim 1,
wherein the second condition is a condition that the decoded
control parameters of the left block and the upper block are not used.

{Claim 3] The image decoding method according to Claim 2,

35 wherein in the determining of a context, a predetermined
-093 -



the "intra_chroma_pred_mode" indicates an intra prediction mode for a chroma sample of the current
block, the "cbf_luma" indicates whether or not a luma transform block of the current block
contains one or more transform coefficient levels 30not equal to O, the "cbf_cb" indicates whether
or not a Chdnahsfdrisbibekeritiia edrmenidelodteontainsahe onmitie transormecaeffitient Iéyels not
equal to 0, and. the."¢bf cr' in%icate .whether or not a Cr transform block of the 35current block
containe oHBor Rd1aS ST SR i ot 65 CEGRCPUP ol Tof THeSra2G8 Bocoding
method adpopding tohmne et Gladmisybta 9, Swherein decoding processes in accordance with a first
standard and decoding processes in accordance with a second standard are switched according to an
identifier indicating one of the first standard and the second standard, the identifier being included in a
codedssigidl} aird téthe deéféranimmmgs d eontdit ghe penfodmiray; andl the ioversely bitaizing are
performed,as the decoding processes in accordance with the first standard, when the identifier

indicates the first standard. 15[Claim 11] An image coding method using arithmetic coding, the method
comprising: biwéréziegra toatdeparsmiater®fcf curcem tdodk forgémeratechldesy sequence;

determining a confext fqryse; iﬁ‘g{*\%ﬁ%f{ﬁ@rbéﬂ%5&0%%”‘8%%%8%&'%@4{3?87 ‘@S’é‘ﬁﬂ%&a@@? of . b
performing arithmetic coding on-the binary sequence using the determined context to générate a bit
sequencethe upper block is available In decoding, based on a position of the
10 current block; and
determining the context under the second condition, when the

decoded control parameter of the upper block is not available.

[Claim 5] The image decoding method according to Claim 4,

15 wherein in the determining of a context, it is determined that
the decoded control parameter of the upper block is not available in
decoding, when the current block is at a slice boundary.

[Claim 6] The image decoding method according to Claim 4,

20 wherein in the determining of a context, it is determined
whether or not the decoded control parameter of the upper block is
available in decoding, according to a hierarchical depth of a data unit
to which the control parameter of the current block belongs.

25 [Claim 7] The image decoding method according to one of Claims
1to6,
wherein the second type is a control parameter having a
predetermined data structure.

30  [Claim 8] The image decoding method according to one of Claims
1to 7/,
wherein the determining of a context further includes
determining a context of a control parameter of a second unit smaller
than a first unit by switching between the first condition and the
35 second condition, based on a control parameter of the first unit.
04 .



wherein the determining of a context includes: determining a signal type of the control
parameter of the 25current block; determining the context under a first condition that control
parameters of neighboring blocks of the current block are used, when the signal type is a first type, the
neighboring blocks being a left block and an upper block of the current block; and 30determining the

context u a secand candition that the control parameter of the upper blogk is netuse en the
signal typ |s|raaEs'Téc%0|11d tyagh&f*g?é rﬁ %rc%1 i %ﬁg Hﬁ& @‘pee%hﬁgé f??sct%(ggg[il@ %r? & é%ép?l?_@%ﬁﬁ%%ﬁ nit_flag"
and "skip flag8,and 35the second type is (i) "merge_flag", (ii) "ref_idx_10" or - 96 - "ref_idx_211", (iii)

inter_pred_flag", (i) e%q)-]%%ison %@’ﬁ—%d W)& '”&nr&;?tégéf“ 0%?313%%; é\é?&rl) GEhEs Q% Mot

"intra_chroma_pred_mode", (viij "cbf_[uma”, and tviii) _ aim n image
decoding &pparatusarsingladtknieticaddctiding dhie bp paratus-abimprigingto cksa context control unit

figured to deteymi Hsa i d X :
arithmeto cecoding inic S A 0 s et Lo G o bl e g 1o €8 &1

arithmetic decoding unit configured to perform ar It sequence
correspontiaggtol theeshrrent block, using the determined context to decode a binary sequence, the bit

sequence being obtaine f 1 j i i qgw a coptrol parameter %I tH@OCdJére}gt block;
and an inversewt')a%nar%%ﬁ%%%@r?ﬁmﬂgﬁgﬁerse%ﬁg}i:harge thé 1£inary gequence to decode
the controlp@@nietet Betslcuerahtblock wherein the context control unit is configured to:

10 the “ref_idx_I0" indicates a reference picture index of a list O

for the current block,

the “ref _idx_ 11" indicates a reference picture index of a list 1
for the current block,

the “inter_pred_flag” indicates one of uni-prediction and

15 bi-prediction to be used for the current block,

the “mvd_I0" indicates a difference between a motion vector
component of the list 0 and a predicted value of the motion vector
component, the motion vector component and the predicted value
being used for the current block,

20 the “mvd_I1" indicates a difference between a motion vector
component of the list 1 and a predicted value of the motion vector
component, the motion vector component and the predicted value
being used for the current block,

the “no_residual_data_flag” indicates whether or not residual
25 data for the current block exists,
the “intra_chroma_pred_mode” indicates an intra prediction
mode for a chroma sample of the current block,
the “cbf_luma” indicates whether or not a fluma transform block
of the current block contains one or more transform coefficient levels
30 not equal to O,
the “cbf _cb” indicates whether or not a Cb transform block of
the current block contains one or more transform coefficient levels not
equal to 0, and
the “cbf_cr” indicates whether or not a Cr transform block of the
35 current block contains one or more transform coefficient levels not
-05 .



determine a signal type of the control parameter of the current block; determine the context under a
first condition that decoded 20 control parameters of neighboring blocks of the current block are used,
when the signal type is a first type, the neighboring blocks being a left block and an upper block of the
current blasguanndo 0.determine the context under a second condition that the decoded control
parameter of the upper block is not used, when the 25signal type is a second type different from the
first type, the first type is one of "split_coding_unit_flag" and "skip_flag", and the second type is (i)
"merge_flag|dir'ré0 idx_Toedntef eédsd et iy "met hprdda aghdivighod ne" o Graidns1l, (v)
30"no_resé(%ugl_data_flag",(vi)"intra_chroma_pred_mode",(vii) “cbf _luma", and (viii) "cbf_cb" or
"cbf_cr". [Claifrf 13] An image coding apparatus using arithmetic coding, the apparatus comprising:
35a binarization uwteordigurbeicodingrizé ecestes parasetedam oF widlouarbimsblstr flgéderate a

plock, rors e o T o SORER: nc G e hnGe g e (e T
arithmetic $4¢dding dratHEOlihirg Seyaentdaning e adicmiing oomext thgererdté amit séguence,
wherein the confext conrghuNitis-coRfigHred e identifier being included in a coded
signal, and
10 the determining of a context, the performing, and the inversely
binarizing are performed as the decoding processes in accordance
with the first standard, when the identifier indicates the first

standard.

15 [Claim 111 An image coding method using arithmetic coding, the
method comprising:
binarizing a control parameter of a current block to generate a
binary sequence;
determining a context for use in the current block, from among
20 a plurality of contexts; and
performing arithmetic coding on the binary sequence using the
determined context to generate a bit sequence,
wherein the determining of a context includes:
determining a signal type of the control parameter of the
25 current block;
determining the context under a first condition that control
parameters of neighboring blocks of the current block are used, when
the signal type is a first type, the neighboring blocks being a left block
and an upper block of the current biock; and
30 determining the context under a second condition that the
control parameter of the upper block is not used, when the signal type
is a second type different from the first type,
the first type is one of “split_coding_unit_flag” and “skip_flag”,
and
35 the second type is (i) "merge_flag", (if) "ref_idx_I0" or
- 06 -



determine a signal type of the control parameter of the current block; iodetermine the context under a
first condition that control parameters of neighboring blocks of the current block are used, when the
signal type is a first type, the neighboring blocks being a left block and an upper block of the current
block; and"ref _ideterbiing thg ctimtext upderda Senphd (:bn)nliﬂumutiatlm'é aontteh $Bpdreimeter)of the

upper b|0C,kI nécgs&ua\(vh(%q theﬁaqnal typ ﬁViJa se,c% ty%ﬁdlffergn fr rgtr}ﬁ (‘f ,typeét\b

Is one of ' spl T

INg_unit_flag Fang® 'skip_fla he'Sto d ype IS nierg

"ref_idx_10tbf 2Qt'ref gxa hil' ((w)ijn'ferl:lb_redb_‘flag‘ '@ "novd. 10" or "mvd_11", (v)
"no_residual_data_flag",(vi)"intra_chroma_pred_mode",(vii) "cbf_luma", and (viii) "cbf_cb" or "cbf_cr".
[Claim 14] An image coding and decoding apparatus comprising: 25the image decoding apparatus
accordling i€ @iim 12;} and thérmaae deding appapparadeosdiging Gaithn3etic decoding,

10

15

20

25

30

35

the apparatus comprising:

a context control unit configured to determine a context for use
in a current block, from among a plurality of contexts;

an arithmetic decoding unit configured to perform arithmetic
decoding on a bit sequence corresponding to the current block, using
the determined context to decode a binary sequence, the bit sequence
being obtained by performing arithmetic coding on a control
parameter of the current block; and

an inverse binarization unit configured to inversely binarize the
binary sequence to decode the contro! parameter of the current block,

wherein the context control unit is configured to:

determine a signal type of the control parameter of the current
block;

determine the context under a first condition that decoded

first type

3g", (i

control parameters of neighboring blocks of the current block are used,

when the signal type is a first type, the neighboring blocks being a left
block and an upper biock of the current block; and

determine the context under a second condition that the
decoded control parameter of the upper biock is not used, when the
signal type is a second type different from the first type,

the first type is one of “split_coding_unit_fiag” and “skip_flag”,
and

the second type is (i) "merge_flag", (i) "ref_idx_I0" or
"ref_idx_I1", (iii) "inter_pred_flag", (iv) "mvd_I0" or "mvd_I1", (v)
"no_residual_data_flag", (vi) "intra_chroma_pred_mode", (vii)
"cbf_luma”, and (viii) "cbf_cb" or "cbf_cr".

[Claim 13] An image coding apparatus using arithmetic coding, the
apparatus comprising:
a binarization unit configured to binarize a control parameter of
-97 -



10

20

25

a current block to generate a binary sequence;

a context control unit configured to determine a context for use
in the current block, from among a plurality of contexts; and

an arithmetic coding unit configured to perform arithmetic
coding on the binary seguence using the determined context to
generate a bit sequence,

wherein the context control unit is configured to:

determine a signal type of the control parameter of the current
block;

determine the context under a first condition that control
parameters of neighboring blocks of the current block are used, when
the signal type is a first type, the neighboring blocks being a left block
and an upper block of the current block; and

determine the context under a second condition that the control
parameter of the upper block is not used, when the signal type is a
second type different from the first type,

the first type is one of “split_coding_unit_flag” and “skip_flag”,
and

the second type is (i) "merge_flag", (ii) "ref_idx_i0" or
"ref_idx_I1", (iii) "inter_pred_flag", (iv) "mvd_I10" or "mvd_I1", (v)
"no_residual_data_flag", (vi) ‘intra_chroma_pred_mode", (vii)
"cbf_luma”®, and (viii) "cbf_cb” or "cbf_cr”.

[Claim 14] An image coding and decoding apparatus comprising:

the image decoding apparatus according to Claim 12, and
the image coding apparatus according to Claim 13.
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