[DESCRIPTION] [Title 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, an image coding method, an image decoding apparatus, an image coding apparatus, and an
image codir[é) ﬁ%%paratus, io and in particular to an image decoding method, an image
coding methqutlan dhdge drerring apparatus, an image coding apparatus, and an image coding and

decoding a whl rithmeti ing or. grithmeti ing. round A
15[0002]Naqwgci%ﬁigét3 Eg#aﬁ% ﬁé%enﬁﬁmgﬁmri&% ho@?ﬂ?ﬁ%@iaﬁ%ﬁ@@haﬁﬁ% of the
entropy codihg OGS usiRG ARG Statiby (s tafishiEdIN GriahB R\ R Adn e xt-BEse dIAe@Hve Binary
Arithmetic i i ployed as the ITU-T/ISOIEC standard for video
coding%H.Z%gﬁ\?ﬁ@C? @@())gf §§I rﬁgﬁrﬁngg%%agézgn% used in the CABAC scheme will be described
hereinafter.[0e0aRiFat biedsitt Based Adaptive" means adapting the coding and decoding methods to
the statisticghygiagons. In pHier wasderCapigLBRsed Adapuye geans predicingian apprgpriate 25

probability as an occurrence probability of a symbol along with an event of surrounding conditions,

when the symBEMRboaEd iR a88oaRH! HcHUfY Whed Al BRIA SHREISFIHBALARPEGA (e agR value of

a symbol S igdriereiRe Pnongiianal ol TeACeRIBRABHBI hyapRied d1sig /Y aggalr@zggt, ora
sequence of events F(z) as a 30condition, OOOSF}J](Z# "Blréag" meanE]re resentation of a symbol using
a binat{ sedi¥fhcd’ ApWMSHI%pr%%eﬁ%d'%W uECAHEYE omet %ifpea o Wy A hce

referred to aa&bniringlth Mmpaedicttelcoding 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 -1- 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 than a unit of a signal type (see Fig, 2 and others of NPL 1). 5[0006](3) "Arithmetic" means
ot the bt SEHET I SRR ERIE DI Ao REALTE S cHEaEA B s PEARSIRARTBY te
computatiomflnsthe siading sahémermsing thectablastof Vagdblerength dated sugbiag 14 2A63it
MPEG-4, and H.264, even each valye of a grinleﬂlavy}ith an.ogccurrence ra?bﬁbiliéy\%reat%.tha 0.510
E h G& Wi

(50%) need 06 hssotiated with ng@lﬁary sequenge%Bft squ-:'el%g %p & with-tife
greatest prabadilpmersiofobRladsociated with one bit for one symbol at minimum. In contrast, the

arithmetic cpdp n represent th r of twi igher prabapil] integer
equal f‘é or ggtgﬁgr:fhan one bit. W’gﬁlgrgl #&ﬂﬁre@agé%rrl\a\?@%g m%vlﬁc?{%e ggc%%ﬂ%% prtgsgability
of having th@Sisiiad, ey Hhorexesens 6. 6990w &Hd Ep R slRnE Aavin e bitst BidaByvalue as

0 successivghe0CeHi# Fw'ﬂ“@%ﬁhere iNorARed e @Bt sefrephd bt N Aigesier epsh walug,ef "0".
[Citation List] 20[Non Patent Literature] [0007][NPL 1]Detlev Marpe, et. al.; "Context-Based Adaptive
Binary Arithhfdtie Bisails B Hh e AdRa Al \Ageb r&LBM6H StarRiAft 12BA TRIRAEBAMN

circuits and\eyhtems for vidgmigshneleny aviolotduiNeehcliily 2883 b2RUNR)r @baint Cledaboraive
T T O R S R S s e
503 30 http?f/kmtpsatwmm«aithrt_étmgpimzéist oy DHeguid@TY Db 3 sloodiRe B)ddiht
O e Y SIS T 4T S R SIS i
software 35¢8fdiBdgcetéohfigaratrsnticimgcacmmorence of an event with a higher
probability by an integer equal to or smaller than one bit. When (i)

15 thereis a signal type in which the occurrence probability 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 “0Q".
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[NPL 4]Gisle Bjontegaard, "Improvements of the BD-PSNR model," ITU-T SG16 Q.6 Document,
VCEG-AIIl, 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 reducid. [Ooggigge,ﬁtge resent inveqtion has an object of providing an _ _image

coding mettidf &r 4h imag di qf%ﬂ%atﬁgt can TERURY SRS HrernMry Ui ge? FSIaidR to
Problem] [0fid®dis|ptdET o Ach® Y& tie ®jest tthedmage CEGdNIY Mmethod iaccdidin@ @ aspect of
the present '%vention IS an i?ﬁa}?e ohejcojing method using arithmetic decoding, and the method 15
includes: d Pm%%argc%ﬁ axt o U8 in a current block, from among a plurality of contexts;
performing BfiettrheticaleBodimee om]a bit sequence corresponding to the current block, using the

determ'&“edmﬁé‘ to decqde ?u@ﬂaé%%?ﬂfﬁtﬁ%c%ot&ﬁ@@b%%ﬁﬁ%@ﬁﬁ%@ %ESH?H@”Q

arithmetic c g on a control parameter of the curren y binarizing thebinary
sequence totRicHRIS e BBTRIY parRefe{en sNiR Yura® Blbriiavbereipafie tetkesirmiyler Bontext
includes: dgighnikdng 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 u$@P Whkn the sldREPLHREPAGFET B MBR MR RIRFIRG BIRS h&h§ Efdhgi@8nd an

upper block gf lae: corem dlesktaod deteamining the genrieyt HadaT aaeePd sonditiprdaaidhe
decoded co trol&arameter of the upper block is not used, when the signal type is a second type

differetit froht th ﬁé?ﬁfrye."{ﬁ?ﬁl\%wantageous Effects of Invention] [0011]The present invention can
provide an inSage dadingoniatbbdeon dn image decoding method that can reduce the memory usage.

(ri Desofgiypf ravrge] S5 AP HENS: i Bipdina bleck dlagamlandmaee
method according 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 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 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.

30 [Advantageous Effects of Invention]
[0011] The present invention can provide an image coding
method or an image decoding method that can reduce the memory
usage.
[Brief Description of Drawings]

35 [0012]



apparatus according to Embodiment 1. [FIG. 2]FIG. 2 is a functional block diagram of a variable length

coding unit according to Embodiment 1. 5[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]F|Gg%§8@6} functignal block diagram of an ima?e decoding
1G.

10 apparatds &8cotding to EHibodinert 2UHES

B HAIRMIBIGR WHGA TP A Petiable

length decodngauait @ccacdinpdnigmbogimpeoldinikeitt. 7]FIG. 7 is a flowchart indicating an arithmetic

decoding m
of the arithnfgiigyd

di hodi . . 8 is a flowghart indicati dificati
ding S Aechr bSO FRTolt G, STRNA paHoned

blocks (a treedimngture)tirnaccodang g wifmiEMTraecdrding to Embodiment 2. [FIG. 10]FIG. 10

[g-“k‘%i: '@fﬁ: blogk strucure.accoiding204p EMbadiment 2, i 111G, 11 Jisigqtes an
coding or

iIIustratgs a
arithmetic d

ethod

parameter according to Embodiment 1.

[FIG. 4]

[FIG. 5]

FIG. 4 is a flowchart indicating an arithmetic coding

method according to Embodiment 1.

F1G. 5is a functional block diagram of an image decoding

10 apparatus according to Embodiment 2.

[FIG. 6]

FIG. 6 is a functional block diagram of a variable length

decoding unit according to Embodiment 2.

15

[FIG. 7]

[FIG. 8]

FIG. 7 is a flowchart indicating an arithmetic decoding

method according to Embodiment 2.

FIG. 8 is a flowchart indicating a modification of the

arithmetic decoding method according to Embodiment 2.

[FIG. 9]

FIG. 9 illustrates partitioned blocks (a tree structure) in

accordance with HEVC according to Embodiment 2.

[FIG. 10]

FIG. 10 illustrates a multi-layer block structure according

20 to Embodiment 2.

[FIG. 11]

FIG. 11 illustrates an arithmetic decoding method for

split_coding_unit_flag according to Embodiment 3.
[FIG. 12A] FIG. 12A is a table indicating a result 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

skip_flag according to Embodiment 3.

[FIG. 14A]1 FIG. 14A is a table indicating a result of verification on

30  skip_flag according to Embodiment 3.

[FIG. 14B] FIG. 14B is a table indicating a result of verification on

skip_flag according to Embodiment 3.

[FIG. 15]

FIG. 15 is a table indicating an arithmetic decoding

method for merge_flag according to Embodiment 3.

35

[FIG. 16A] FIG. 16A is a table indicating a result of verification on
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split_coding_unit_flag according to Embodiment 3. [FIG. 12A] FIG. 12A is a table indicating a result of
verification on split_coding_unit_flag according to Embodiment 3. 25[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 ari:[‘:kmetic decoI%in method for skip _flag according to Embodiment 3.  [FIG. 14A]
FIG. 14A is B HBE-HHRGMATT" gﬁﬁ GPVERR &%fﬁﬁ{% skip_flag according to Embodiment 3. [FIG.
14B]FIG. 14Bl&a tahiie] indid@ing 6 Beswiltot abidicaidin ot skia flagsadctandling tif catiodingant 3. [FIG.
15]FIG. 15 is an[abIe 'g‘dicatin an aritkilzrgler:tic %%%dineqﬂl@%thod for merge_flag according to
Embodiment 3. §§[’Ff S EX[HE B 1S & fabie mH?cating a result of verification on - 4 - merge flag
according tdEfabodihent SI[EIG. 7 6B) F1G tEGRCisrH el erticdingsangsvit lofagke dficzriobroh merge

fag acgordg i FERRMER eI HHEIGo L2 JsHalen SRS MoKl S yalies f ool

parameters corresponding to two heighboring blocks according to Embodiments. [FIG .18
illustrates infef@B&! iNABHfory usage when an upper block is used according to Embodiments.

[FIG. 18] FIG. 18 illustrates increase in memory usage when an
upper block is used according to Embodiments.
[FIG. 19] FIG. 19 illustrates an overall configuration of a content

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

[FIG. 21] FIG. 21 is a block diagram illustrating an example of a
configuration of a television.

15 [FIG. 22] FIG. 22 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 disk.

[FIG. 23] FIG. 23 illustrates an example of a configuration of a

20 recording medium that is an optical disk.

[FIG. 24A] FIG. 24A illustrates an example of a cellular phone.
[FIG. 24B] FIG. 24B illustrates a block diagram showing an example
of a configuration of the cellular phone.

[FIG. 25] FIG. 25 illustrates a structure of multiplexed data.

25  [FIG. 26] FIG. 26 schematically illustrates how each stream is
multiplexed in multiplexed data.

[FIG. 27] FIG. 27 illustrates how a video stream is stored in a
stream of PES packets in more detail.
[FIG. 28] FIG. 28 illustrates a structure of TS packets and source

30 packets in the mulitiplexed data.

[FIG. 29] FIG. 29 illustrates a data structure of a PMT.

[FIG. 30] FIG. 30 illustrates an internal structure of multiplexed
data information.

[FIG. 31} FIG. 31 illustrates an internal structure of stream

35 attribute information.



[FIG. 19]FIG. 19 illustrates an overall configuration of a content ioproviding system for implementing
content distribution services. [FIG. 20]FIG. 20 illustrates an overall configuration of a digital
broadcasting system. [FIG. 21]FIG. 21 is a block diagram illustrating an example of a configuration of a
television. lfé h?.ééﬁFlG fz s agl k diagram illustrati example of a configuration of an
information E ddéng/reédfding o %%%F%P\ﬁ,rﬁégg i'rarﬁ Erin 6H9rt¥r’r§ a% ffecording

medium thaf g @n Bptical diKiG [FB3. 23]BIG 23K Idstrates ari kxsomale ofaxnondigaraina effaa

I k II le of [ul
ohone, 1G-SR EIC b DL SRR AaGa Chd i 4 ARG LB et GLAAIER of he

cellular phopé&c{E@. 2BjiHiGg 2mitkiibteate st a dtrbbirerod vilakiplpiad datad 28(HIG) @6 RS h26!
schem%tlca@eE@%{ﬁsstgowaqﬂp%ﬁ%rgd%nggxed in multiplexed data. [FIG. 27]FIG. 27

illustrates how a vi stream is stored in a stream of PES packets in more detail. [FIG. 28]FIG. 28
illustrates aldthGetupé of TSFR4cked AHd SHiRs3apeREIS i aheon Uigp exed eata g[RetveermG. 29
illustrates aflat@ SHUGHER @k fRMT. [FIG. 30]FIG. 30 illustrates an internal structure of multiplexed

[FIG. 35] FIG. 35 illustrates steps for identifying video data and
switching between driving frequencies.

10 [FIG. 36] FIG. 36 illustrates an example of a look-up table in which
the standards of video data are associated with the driving
frequencies. |
[FIG. 37A] FIG. 37A illustrates an example of a configuration for
sharing a module of a signal processing unit. and

15 [FIG. 37B] FIG. 37B 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)
20 The present inventors have found the following problems.
[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
25 parameter (flag, etc.) used in coding or decoding processing. More
specifically, the control parameter is a syntax element.
[0015] The context model is information indicating (i) which
condition is considered for (ii) a signal of which unit (each element of
a multi-value, a binary value, a binary sequence (bin string). Here,
30 “which condition” indicates which condition with the number of
conditional elements is applied or which signal type of a control
parameter to be considered as a condition is appropriate. As the
conditions are divided into smaller categories, that is, as the number
of conditions 1 increases, the number of the cases that hold true for
35 the conditions decreases. As a result, since the number of trainings
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data information. [FIG. 31]FIG. 31 illustrates an internal structure of stream 35attribute information.
[FIG. 32]FIG. 32 illustrates steps for identifying video data. [FIG. 33]FIG. 33 is a block diagram
illustrating an example of a configuration of an integrated circuit for implementing the moving picture
coding method and the moving picture decoding method 5 according to each of embodiments. [FIG.

34]FIG. 34 HGKFEREES cotig ARG B WRIching TuGRISiefiviie Badubihicte prra sEHIED 35

illustrates steps fapidentidantovidesotater pagtswitchipg bietween driving frequencies. 10[FIG. 36]FIG.
36 illustrate example of.a I%E{(-u table in,which the standards of video datz:} are associated with
the driving ffé%%]eﬁ ies. [FI UBAMFEES7A ﬁlﬁgﬁﬁf’e%earf Bx Ele%\"ﬁq&ﬁﬁigﬁ atibR Qﬁé\‘f‘ng a

module of ai ei@hadtme_acmﬂingmmﬁi@ed qg[FehG c&?ﬂ}aliﬂe .(éz_ﬁﬁmwa_tag anohhdite&a_mp,leanm
(KnoniadgeoS b e SRR o e R S PSS L entors have found the
following prdBléhé] [0014]IArHigleElfisiBNgy Wideo Tisthiig (AEVE) thaftisem 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
10 image and in control parameter for controlling coding and decoding of
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.
15 [0019] The first and second types relate to coding and decoding
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,
20  values of corresponding control parameters included in neighboring
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
25 applied to the control parameters mb_type and sub_mb_type.
[0022] The third and fourth types of context models relate to
coding and decoding of residual values (residual data), such as image
data. The third type uses only the past coded or decoded values in
the scanning order of frequency coefficients (or quantized
30 coefficients). The fourth type determines a context according to the
decoded and accumulated values (levels).
[0023] The advantages of the design principle and
implementation of the probability transition model in H.264, such as
the first type, have long been studied, and will be applied to HEVC that
35 is being studied (see NPL 2). For example, the first type (context
-7-



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
25parameter (flag, etc.) used in coding or decoding processing. More specifically, the control

parameter is a syntax element. [0015]The context model is information indicating (i) which condition is
o aitorad FPAg bsiTid BRHIPE A R E SIS LR Bt o R O Al SRS BiEfy
sequence (bon-string). Hevet B80! "whpishecnrdiion” indicatas fvligh copdiitionowth gheumrimises of
conditional jtgme ts is applied orﬂvhich si {I}al type of a_control,parameter 10 be considered as a

condition is> '[?ro fidte. REGhETonditond W div E%%?cr?ﬁ%ﬂan%g %brié@??ﬁaﬂg? sth2$Humber of
conditions Féfcriehsek; the mefmbix oflhe cestsithat hbld troevfhr Bbthe tondlitidns deunehses, As a
result, since.the f trajnin e e precisi redi ility decreases
(for ex§mpﬁ§,tgsee di ut%ﬁ“é%%t’“?‘r? #PE%?%@EF%E@%O&S{ %ﬁ?@’éﬁﬁ%ﬁ?&fﬁ é?'oi cgcfnditions
indicates nd¥ Bbnéiblering a context (surrounding conditions), and 5being not adaptive to the statistical

variations. [09@ pliy designing g egaiext model slat daleaniing A Syiletneiardasioning dpsmodel, it

is necessary to consider the validity of the model by conducting verifications specialized for an image,

such as the/HIRBIRMS BY {BASHREMAMNLIISSMIERiROSH BE idiriBge B Irf Ba et EraRBter for
controlling gosling and degeding @had fMAPSlocks” of the first type.

10  [0025] FIG. 17 illustrates context models using values of control
parameters corresponding to the two neighboring blocks.
Furthermore, FIG. 17 illustrates the context models using the
neighboring blocks in H. 264.

[0026] The block C in FIG. 17 includes a value of a control

15 parameter SE currently to be coded and decoded. When the value of
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

20 C (or the first binary value of bin string of the control parameter SE)
is 1 or G is 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

25  block B.

[0027] FIG. 18 illustrates increase in memory usage when an
upper block is used.

[0028] In FIG. 18, (xP, yP) is a position of an upper left pixel of
a prediction unit {(PU, unit of motion prediction) including the block C.

30 Here, the block Cis a biock including a control parameter (for example,
skip_flag) currently to be coded. Furthermore, (xP, vyA) in FIG. 18 is
a position of a pixel that is included in the block B and is used as a
condition A (value of the control parameter skip_flag of the upper
block). Furthermore, (xL, yP) in FIG. 18 is a position of a pixel that

35 is included in the block A and is used as a condition B (value of the

-8 -



[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. 15[0019]The first and second types
relate to coding and decoding 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 valu&® BEFRhBS 5R B4R CighaP o PR InBFntAIR | 860 BIEKdf corresponding control parameters

includ?d in p@@ng%ri?g_blogks mmﬁIe:fba@@_@@p@rofdh@@u@eghélocs_mg usedk 02dg heptecond
type of context models is a type_for determining a context based on a binary tree as an occurrence
orobabilty. NAF 5ol ot SEcat B o Cokres me B8 BpARRHEATES e
parameterschek oty recaach s s tyreee @022 Ftnd dhirdeand faarth ftypleipofftagtet Alddgds relate to
coding and ing.0 [ e idual C ' fa. I ir .uses only
the pas coc'idgegc ch)&d(é‘l(f:oécigé‘%cfSe \Eﬁﬁb\éaf!rtbt egs?csén(ru;ughréd@%érﬁzf#%q%gﬁgﬁc(gaﬁcitegn&ﬁ(%r%%g'rﬁééd 30
coefficients{ XPheféyrthrgpectRderiningsea vPmext adesrding ta itk deeoduesiia mcéuiul xRl values
(levels). [Oqgﬁgm@quﬁtagﬁéoflgﬁdqﬁigggiQpﬁiplemu,imﬂsma%actiogh@f tB?CFB bility. transition
model in H.264, such as the first type, have long been studied; and will be applied to HEVC that 35is
being studidtP{dae NBl vy dthr k4P Ble Riehfstiiy R (nteE0de PRGHEPINING! RAGRFORER syntax

elgments) 13 @Rﬂgl%tgqiﬂdi torheceset e %BeIﬁS’!'Hr_Qi Epﬂﬁ@mﬁé%éﬁ‘ﬁ{fw%timvﬁﬁ’ﬂ%%i@&d@ﬂ_ﬂag,
skip_flag, merge flag, intra_chroma_pred_mode, inter_pred_flag, ref idx Ic, ref idx_10, ref idx_ 11,
v 16, i S nRPRY S A i) bkt TL3: obf JumiNcHERET ANGTR PRSI 1 of

pa_rameter needs the me_mor; capacigy 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
15 the block C to be later coded or decoded cannot be predicted when the
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 biock A) is coded or decoded. Thus, the coding
20 apparatus or the decoding apparatus needs to hold a value of a control
parameter (or determination value) for each minimum block size,
assuming that the smailest 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. 18 indicate conditions that
25 have to be held, although the conditional values are not actually
necessary when the lower row (row including the block C) is coded and
decoded.
[0031] Furthermore, the two neighboring blocks in FIG. 18 (the
left block A and the upper block B) follow the concept of the
30 neighboring blocks in H.264, and no new perspective on the division of
hierarchical blocks is introduced. As described below, there are
cases where such conditional values to be referred to in FIG. 18 do not
always make sense for control parameters adapted to the recursive
guad tree partitioning to be introduced in HEVC, because the control
35 parameters follow the recursive execution order, the hierarchical
-G



NPL 2). [0024]However, the present inventors have found that there is a problem in the memory usage
in coding using the "context model using the two neighboring blocks" of the first type. 10[0025]FIG. 17
illustrates context models using values of control parameters corresponding to the two neighboring
blocks. Furthermore, FIG. 17 illustrates the context models using the neighboring blocks in H. 264.
[0026]The BIEAER iR EIRLSHIRBRIRISR 98KR: of a control 15 parameter SE currently to be coded and

decoded. Wimeysthe value gf{shegenijolparapeieelk isaasieth valuesas ceptinparpaeterfeSE of the
same type included in the upper block A and the Ieftﬁ%k Bt ?{.are (’llreidf}/ coﬁrﬁg are used. More
specificalIy,%%%%%ﬁiﬁ@%%bniﬁa?caa?ﬁﬁak/ﬁetfﬁé?91 168 XUHAL o 6 r Ra? $EBFthe block
20 C (or théffirskbinarypahiie ohibirgstanig lofrtbéi contrdli pagraoretee Sk iisd. a0 thpredictédddased on
a condition ity p(xI ition A (yalue o er nditi (val he left
block)) EIhsin% é)gg%?)%’]c%gpns mﬁ%?eﬂ%? i%é ?ggt o‘f%%%mé Bjr%?%aﬁﬁje%ﬁ/p%gﬁqglfgk@%%ﬂée value
of the contro par@meéte s 8g o thd hetr 25isloer B2 400 F{ENS. 18 illustrates increase in memory usage

when an uppgs o is usedy [NRENLEIGHLS:Eq NP d2 3 RORITAA A IUBRES lofl D ebO A

prediction unit (PU, unit of motion prediction) including the block'C. 30 Here, the block™C is a block
including a 8§REApafakteP(iBF RANMPIEBKIFTIAE) 20riENAYSR HEEoEEUI FUIEHERrESIRD, yA) in

FIG. 18 is apogiiarRaca piseldbas i inslvded etherienlo B anddridrest as ajeqadivan Mévalpe of the
control parameter skip flag of the upper block). Furthermore, (xL, yP) in FIG. 18 is a position of a pixel
that 3315 nGBALENE A8 Rtk R 2 S RN Lo & RoHGRDr B OB RCP HES LN CarATEeRt . fiag
of the left bipekfolt®2a1Nn artierrioctidaiercdetiode te walii of dlpieonteolquanersgtenshing fiag of the
g'OCk C. the £INGRRRV B, N ARG SBPAMANR £8°ds Sadiald ety 8f skip.flag of PU (or
sequence, the bit sequence being obtained by performing arithmetic
coding on a control parameter of the current block; and inversely

15 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 block are used,

20 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.

25 [0034] With the structure, the image decoding method can
reduce the memory usage. More specifically, in the image decoding
method, since the control parameter of the upper block is not used for
a control parameter of the second type, there is no need to hold the
control parameter of the second type of the upper block. With the

30 structure, 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 decoding method,

0035} Furthermore, according to the image decoding method,

35 the context appropriate for a hierarchical tree structure that is a data

-10-



5 result of determination of a condition) corresponding to the position (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. 18). In other words, one control

parameter f¢EHSHHESHEIREEARAGH BHERH ey 058 HR@NYifeE direl G030 EPel! tHE BRCK C to

be coded hag veriablgsizes:inr @5rmPIeEYEX 84n16h % 1aseid X 4aRerthermnasey theniaeksjze of 15
the block C toée later coded or decgded capnnot be predicted when the blocks in the upper row (Line

L) including” ,r)%&)cgré%@d&? dt HdEHIBE “This is because the size of each of the blocks in the lower
row (row ingl0@iBg the block @ isenohkrewrtvbeseibengpes nalit{itow mclyding theddeakAdis coded
or decoded, Thyg he é‘tgb”&e%o.c?BR%F%ﬁ“S 8?5‘?1‘%%0&%%%%‘9 $afaF%%'?8‘EESa‘%.H%'58‘({aﬁﬁe%%r@f g
control parameter (or detérmination value) tor each minimum blockK sizé, assuming that Smallest
block size flomckmare albthassizbs applied to the control parameters is used as the block size of the

lower row. itions of I cir, in FIG. 18 indi nditi t to be held,
although thi@gﬁional va ue%lgr?gﬁ%t gﬁéﬁﬁ# ﬁ}ge;‘be]tigry*m%ﬁhg i%?/vaewﬁo%v ?ﬁ)‘\’:itv%ﬁ{fﬁjdﬁ%;nthe block
C) is coded&¢HgEcbBEdMEIB PIRUrdfa BRrBY iV B HEMRIePHIbERE RPFREN @btheflidfiBlock A

and the upperplgekdR) fallawding saneerhel wwemmo@ﬁﬂﬁé*@@éemaemew

perspective on the division of hierarchical blocks is introduced. As described below, there are cases

wherelSuchl&8hdftibnal valfidd t5 BETGERed 1B intBRs. SEEBTBIRiREys MakB s&dtRFonfol
parameters meeapiad tniteeie e aeqURC i erendeiioning tberaseduce d dr by €o hecadse, the

control 35parameters follow the recursive executjon order, the hierarchical - 9 - depth, or pgsitions of
blocks. (DOPAALE A e brERE EhErS ARG A R B e e BLE g
the conditiondl &alués of ithe aippep bloskishia perdomangyadthmetic coding or decoding on the control 5

parameters E)@t;}%rﬁlr@ﬁ:rmore, ﬁ,{e%%rét [ é}}\{ggﬁa ‘réav%F%J nH,‘I'I}%i Eghe @Sgh‘%@(g‘cstﬁ‘fﬁﬁ%‘été‘% g]rﬁreases

in HEVC. [0 ontrast, thé imageé decoding method according toan asp epres
inventién is it é e g asdth@duRibgHrithmetic decoding, and the method

includes:dejgfWHAg @  Furthermore, the context may be determined under the
second condition according to a hierarchical depth of a data unit to
which the control parameter of the current block belongs, when the
signal type is the second type.

20 [0041] With the structure, the image decoding method can
select an appropriate context while reducing the memory usage.
[0042] Furthermore, the determining of a context may further
include: determining whether or not the decoded control parameter
of the upper block is available in decoding, based on a position of the

25 current block; and determining the context under the second
condition, when the decoded control parameter of the upper block is
not available.

[0043] With the structure, the image decoding method can
reduce the processing amount.

30 [0044] Furthermore, in the determining of a context, it may be
determined that the decoded control parameter of the upper block is
not available in decoding, when the current block is at a slice
boundary.

[0045] Furthermore, in the determining of a context, it may be

35 determined whether or not the decoded control parameter of the

11 -



io 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 block; and inversely 15 binarizing the binary sequence to decode the control parameter of

the current BIBBEHOE I the YRt RIRINY SESEMEkt AeFRIEH N AIMR 8 SGheplyBeRiine
control paragfieterdifthe ryirers bippk: Heteraninigring qontexhiender afingt sopditiamihaiidegoded

control par mq(jters of neighboring blocks of the current block are used, 20 when the signal type is a
first type, th &Bﬁﬁoring blocks being a left block and an upper block of the current block; and

determining{ the@4®htext undenarsenonstepnditien tisaidbadiecoged cantagl parameier of e aipper

block |%no$§§gmméh[en tﬁﬁ S rréalﬁiy .8 ea}:gig%%%d ﬁt}gpg&léh&% (f:gtomr tl'we first type. 25 [0_034]V\_/|th the
structure, the'image decoding method can réduce the memory usage. More specifically, in the image

decoding mb(ﬂﬂﬂﬂiincg thé& cotive pepametdrofdhéampéan bigclko fs aot asedxXbr m egnfrotbezameter of
the second fyof, (e'gdediafIGeA 21lg1he,0BY) BRIAIDEISK LG SECPT ne.al g wpger block
edtot the upper bloc

With the 30 structure, compar e case where the left bloCk an are used as

uniformly "USIAG dedoffad rotieFbasad: dhvw b BEnBrek peramdibes B akighPeHtY BIGHkE", the
memory Usgfe GHBR FEUeRH 860 BRG Kt irmags eerdna g18bas [9PIRIE yiiRermare,

according to the image decodin%method, 35 the context appropriate for a hierarchical tree structure

that is'd datt%988 Ltructur& HATE WO ShsiddNiR the E&hventiRal H.B88Yand B uni@iteto 1€ new

standard HEYg)igar feiusedu Alternatively naerarry refaeencercathe peréamedy993aknrtermore,
the second‘conditior;r?%pe a condition 5 that the decoded control parameters of the left block and
the upper bIdOE5HE l ed. [0037]With the structure, the image decoding method can reduce the

memory usqfe By mot using\then cahteol plaraotetee ,oﬂthg Igiu'tdg@( in @ddiiorgto MHettGmIrotaarameter
ot uepes BekyP I FABLETE: IR SRIEIMAND B fentedh AT sdmuey pe

may be deté e second condition, as Xt for use in ¢ decoding of the
currenthlodk) dvbesanedsiymme tyiehio te Secorappelg0dadiwinithe valicaire alRbmerjedetoding
method canglp {ﬁ%@_the processing amount. [0040]Furthermore, the context may be determined

under the
[0050] 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

20 skipped, and the “merge_flag” may indicate whether or not a merge
mode is used for the current block.

[0051] Furthermore, decoding processes in accordance with a
first standard and decoding processes in accordance with a second
standard may be switched according to an identifier indicating one of

25 the first standard and the second standard, the identifier being
included in a coded signal, and the determining of a context, the
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.

30 [0052] 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

35 plurality of contexts; and performing arithmetic coding on the binary

-12 -



second condition according to a hierarchical depth of a data unit to which the control parameter of the
current block belongs, when the signal type is the second type. 20 [0041]With the structure, the image
decoding method can select an appropriate context while reducing the memory usage.
[0042]Furthermore, the determining of a context may further include: determiniglét; whether or not the

decoded coP@BHSAIaMAteIY thRasialiotin_ hhinbech tR ORI Dl B aSSSRIRIEST the 25

current blooki-asreeetenainisgdhmeaniexiameet dhe seeart Randiion sveenia slgcadag aantrol
parameter of the upper block is gﬁt available.]é(_)(;ﬁ?]e/wth the struc u[e, he fii'na%e decoding method
can reduce ttHQ%r eggﬁ\é:g%g t.pﬁfftﬁfi urthe R%r‘éfjiﬁ'%td 8frtini &B B, i‘f'?nay be

determined ¢baittnetdenaddadacimt 0lqanaiitéter oh teagppardpe et availabledigddveding, when

the current c(hl(_iI at.a slice boundary., [0045]Furthermore,,in the determining, of a context, it,may be
35 detearminBel@)w gétﬁgrtglrengﬁ %eggcéé%§<coénq§0|u§§r§me Qreo t %e u%igerﬁ)llgtc\@g é@aﬁ;ﬁl'ésltn

decoding, atepriiridy & adighdronica depibkst & elbtg @h&&vﬂii@hhk@%mmlmmnéx_by@{ e current
block belongﬁde[o%ﬁ%w{h%mﬂé the 8eCIRELYRG MAY PeCoiot 2R BMGIE" NAving-a n 4

predetermined data structure. [0047]Furthermore, the determining of a context may further include

determiningt® BEHEERD of2adobiire| parkifRd? BFABEESR NN H IR €HaR | & Fiksi BIrOsy Weatthing

between thg,faCeRditiaa ARM £)e seeordLandhiont haserd@a @?&”ﬁf@rﬂa@s’@@ﬂﬁ%@ftﬁ?ﬁélmt unit.
[0048] Furthermore, the first type may be one of "split_coding_unit_flag" and "skip_flag", and the

secontftypd B3k "mergh! BRGENPEISHAH the SRGIMRIME RAGRE (BESHIAG FRIhGATURE
appropriatebheduesibs yneswieusab ek the eentroh Hgrameteref Abathe sasanthtypeevbaut, for

example, fag}?}%éot%\éa@g;} ;ao Bér:aé[?noeftaenrig]falgﬁé upper block is not used for a control
parameter of the second type, there is no need to hold the control
parameter of the second type of the upper block. With the structure,
15 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.
[0054j Furthermore, according to the image coding method, the
20 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
reference can be performed.
[0055] Furthermore, the image decoding apparatus according to
25 an aspect of the present invention is an image decoding apparatus
using arithmetic decoding, and the apparatus includes: 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
30 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 control parameter of the current
35 block, wherein the context control unit is configured to: determine a
-13-



[0050] 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 20 skipped, and the "merge_flag" may indicate whether or not a merge mode is used for the current
block. [0051]Furthermore, decoding processes in accordance with a first standard and decoding

processes in SO dARR Kt ResELMHARRRERMAEG O LHRENEH H&BF G T arf RSP Rdicating
one of 25 the, firstoriaastard adihesecord stamaeand: e ideatins deipa thelugadinreesdedsignal,

d the determi f text, th forming, the i ly binarizi b f d as th
Gocoding prOCADL T 6 IS ETHoE S RIS, Aol s UAAB N e
standard. 30s[@0B2Futtheendte: theighdperdodiny owdthdued acpadilef tddo cspaot of the ppesent

nvention is g page goding mefod usipa sy epdR. AR (e meod elkdes ingyizing o
control parameter of a current block to gererate a binary sequence; detéfmining a context for use in
the current bioeR ifiom Baddng IEMM@AEY 6DEdmRx e peefomhibigeatith perid todihts anothe binary

-12- sequeqice HSINGHBR AGIEMTIGR% FAYEX! 1Q GERRIALSA DL 3RAVGRCS JIEFRUE Kletefining of a

context includes: determining a signal type of the control parameter of the current block; determining
the context Biei8r a first condition that control parameters of neighboring 5 blocks of the current block

are used, whep slag signal type s enfirsttyReighegiahbarng bleskrebeiag sdeiidplagioandansupper
block of the current plock; %nd determining the context under a second condition that the control
paramiéter ﬁﬁerﬁﬁgﬁ%lg K iETTded “\WAST the signal type is a second type different from the first

type. [0053]'Qith the structaie;ttherimage cating imethed cad iregluge e aremosy-usadm daee
specifically,_in the image g(éﬂin%lmetho .since t[he contral parameter §f the u§ er bkock is not used for
e 5860 2

a control pa?é‘mae?greé:f t § ?/88 ih%\r/ee IS heed o' RorPine rlf?rgl% KMatet o HE Yecond
type of the @i iletkc Witk thg stewcturieh d Saqomapraredstd tiaducds s whereina leftdiliook amithe upper

block sy "ysi b f
ock are U%@%ﬂ%@% ‘R r'“}z‘:@“ée)‘&mbc < ﬂ‘?e“é?JPeEP gonial paranmeers gf, :

neighboring , memory usage can ccording to the image coding method.
[0054]Furth8 BRGrea k& cardmp 3 thé GEEGEE6dIngG nfehbeX th& 20 detexn dppropfitael feda to

hierarchical feae sHytdresthap $-a daigstruchere ihat enet eesidenin e CenyrNtigRab A2t and is
unique to the new standard HEVC can be used. Alternatively, memory reference can be performed.

[0055]FurthBHHGE et 898 ER¥BRlin G BSp B AERSNGHS 162818 abiidkt 6PIME Hrd&shttifvention

is a? irlnagte;si@?ﬂingdatapdm?mgmingcadt:mgtefti@ decasing And ail;ﬁ @E@n@tﬁ&éﬂclugmsrgla @f?_;eteXft
control unit gonrigured to. aetermine a context 1or use |n.a current DIOCK, from am a plurality o
contexts; a Eﬁﬁ?rﬂ'ékibe&jeéé’d?ﬁﬁﬁ%i‘i%&%&(@&?o DO ACLHAMESC &4‘&66&?18 d%]% &BQ&S& nce 30

corresuendiangrtbrme eniterd hbnkiwi@the det_elmzmmm contaxsigniecagea bihdtyseguenoce, the bit

and el B e cONTBREae <y BYRTE Sl R ArEs o dliek the

control pararetdiiobind takrentrdsblopk raheesinrthe tomtiaxd bomirog Uriciskconfigived-torrégatermine a
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

25 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.

[0058] With the configuration, the image coding apparatus can
reduce the memory usage.

30 [0059] Furthermore, the image coding and decoding apparatus
according to an aspect of the presentinvention is an image coding and
decoding apparatus including the image decoding apparatus and the
image coding apparatus.

[0060] The general or specific aspects may be implemented by a

35 system, a method, an integrated circuit, a computer program, or a
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-13- signal type of the control parameter of the current block; determine 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 5 block of the
current block; and determine the context under a second condition that the decoded control parameter

of the uppef BIRRAE IS U iTheAtHYY sRM A TIETRTY SRBHY RpjdriefcHR o the Mrsthpe.
[0056]With the:Eabiiguratien, itheigragie dleeoetngtapparatusdegamneadusedhedRema i dsase
[0057]Furthermore,.the image coding apparatus according to an aspect of the present invention is an
image codir{fg%gl"gt%srﬂgi bugﬁthmetic coding, and the apparatus includes: a binarization unit

configured tﬁﬂtﬁ]ﬁd_rilze a _cor‘f[hadz p‘araagﬁe_zdefcadmgnalplpakmddé gederdte aibivayy seguenge; a
context.conygi it eqnfigured dg determing a ontext fak usedn e curreni biagk, iam aong a
plurality of contexts; and an arithmetic coding unit configured to'perform arithmetic’coding on the
binary sequéepégifisiad!thel dewmbi@ddbhterf & gonardie d mvssrg@ence, wherein the context 20

control unit fepnsigured togdciasinen slanaliype gt Foioh aFfamelRLAEMT cusat lack

determine the context under a first condition that control parameters of neighboring blocks of the
current blockRBRERES WhehPSRFANIB Y& HidDtypd, 1§ YelgiSoring Bhks Bedt§ a8 block

and an uppebRiegk gkie eusientlacknharckZSrietarinedhe seniexsuniet BsecoRd Gepditen that

the control parameter of the upper block is not used, when the signal type_is a second type different
i B i

from the first K5 FAE [T G, thE F150S BAHPAB ARG CRHTEREH e S emory
usage. 30 [@O&frpithsrmere, the imagH eading anddecadingrapparains actoeding ne anwspect of the

e S EE (BB AR 0 SRRl i e e fecadng apnara
system, a nigthod santimtdgratedairoait, theompuatet pmemamicor contept of the present
invention are described as arbitrary constituent elements.
15 [0063]
(Embodiment 1)

An image coding apparatus according to Embodiment 1 of the
present invention will be described. The image coding apparatus
according to Embodiment 1 determines a context by switching

20 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.

[0064] First, a configuration of the image coding apparatus

25 according to Embodiment 1 will be described.

{0065] FIG. 1 is a block diagram illustrating an image coding
apparatus 100 according to Embodiment 1.

[0066] The image coding apparatus 100 in FIG. 1 is an image
coding apparatus using arithmetic coding, and codes an input image

30 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 variabte length coding
unit 104, an inverse-quantization and inverse-transformation unit 105,
an adding unit 106, an intra prediction unit 107, an inter prediction

35 unit 108, and a switch 109.
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recording medium, or by an arbitrary combination of the system, the method, the integrated circuit, the
computer program, and the recording medium. [0061]The image decoding apparatus and the image
coding 5 apparatus according to an aspect of the present invention will be specifically described with
reference to drawings. [0062]Embodiments described hereinafter indicate specific examples of the

present invéRRY The valuEBEsRaPEECEfiald) toralfudat eRem<rRE trBsins e BMatesnhé&ions of

the constituggtelgraents SteRpANThsERI S i stens trdibated ddmbadiments @igiexarneles, and
do not limit the gi[e:zent invention. El}é%constit ent erlgments in Embodiments that are not described in

independerﬁ‘?ﬂ RS RAFHRRHe rrfé‘éi!ﬂgr‘?egrié &{égﬁttb?fhé)ﬂr@s&%{:w&twr?gr@ égé?ibed as

arbitrary cohspuentrategenisghs{D0631 (Brobodimentiey], aAsiimeagd cadingiappdratustdocording to
Embodjment 1 af the present invention will b scribed. The im odin aratys according to
Embodment a0 RneE A oy T b et CT B e B AR ) iout
using the ugeertbpick rdegurvitiomn aodighaetypeidf @Eontol wanrarpeastiict ipithmetitecedint &Vith the

structure, t%g&ﬁi%%%@?%%%@% Pa SHPPreSIeEi 270 THEmOyY ?Qer?ﬂ;”s?ecmefé‘ced-

[0064]First, a dration of the Image coding appardtus 25according to Embodiment 1'w

described. [PRBLIRIGU NI & BlbcRWiBgEMINEsEI G &h RRagE @@ Rglabparatid eovaidedteing to

EmbodimenthJO96I HiR dM@agr, cogling apparatus 100 in FIG. 1 is an image coding apparatus using
arithmetic coding, and codes an input image 30 signal 121 to generate a bitstream 124. The image

codind ppaR3100 inclubBE £ EAHBFERE18D1 & LHBERHNG ahR S G2 eHAHSoRIHTBh LAd
quantization tiait 93 alvrerbledengie siatlieg Wil 184, botmesse uantizationaage signal

inver;e-tran%ogmag{ﬁn unilt 1%5, an a]%ifin%unit 106, an i?;éa rr]edigé'org:c%nitl 7, an.inter prediction
35unit 108, & Biteh 109° %‘08‘7 & O3l TR 18) aftli&ted 8QCH MY p%?&rlﬁéter 130
[0069] The transformation and quantization unit 103 transforms
the residual signal 122 into frequency coefficient values and quantizes
15 the obtained frequency coefficient values into guantized transform
coefficients 123 (residual data).
[0070] The inverse-guantization and inverse-transformation
unit 105 inversely quantizes the quantized transform coefficients 123
into the frequency coefficient values and inversely transforms the
20 obtained frequency coefficient values into a reconstructed residual

signal 125.
[0071] The adding unit 106 adds the residual signal 125 to the
image prediction signal 129, and ocutputs a reconstructed image signal
126.

25 [0072] 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
image prediction signal 128.

30 [0073] The switch 109 selects one of the image prediction signal
127 and the image prediction signal 128, and outputs the selected
signal as the image prediction signal 129.

[0074] The variable length coding unit 104 codes, using the
CABAC, the quantized transform coefficients 123 and the control
35 parameter 130 for each input block to generate the bitstream 124,
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based on the input image signal 121 to be coded. For example, the control parameter 130 includes
information on a picture type of the input image signal 121 to be coded, a size of a unit of motion
Sprediction (prediction unit, PU) of the current block to be coded, and control information of the unit of
motion prediction.Here, the control parameter 130 (control data) itself is to be coded. Thus, the control
unit 101 outiEs®é controNsarbnidier azofie uia Uamek bsguetring lanata coojbogsimie
subtracting ynig 1Q2 calswates apesidual signal 122 that is a difference (residual value) between the
input image sj 21 and an imaget%rediction signal 129 on a block unit basis. [0069%(%

nal , | :
transformatiotCariiquantizatiGh dnie FBURHHRRAS IR SiRAr aighal 2N kG Ry ficient
values and quantizes: h5tthembrained &egaeiudy eoeffivigit vedusis it auantiged transfaes a

coefficients 123 (residual datg), [0070]The inyerse-quantizati nd inyerse-transformation unit 105
inverse?y qut%frﬁfazé% ‘e &Ea%gzdé%’tr% ﬁgﬁ%)%ogﬁﬁiﬂ?sl'ﬁ %%oimg'?r‘iﬁ‘u H}?Iré/ogﬁfé RSHfues and
inversely trarssfongsithét204Btainddh el bmey g efficsent vakids intoa rebdedtenaiét residivad signal

125. [00711Fe ackding, it 406 Adp e fssidyalsignal 135 to e imags,pradiction signal 29, and
56%? %% (ﬁctlon% f<7s in

outputs a reconstructed iImage S|gnal e Intra pre nit perrorm ra

prediction udiP@uhd hecotistiabisd igngespAine ewgess as 4 anayae ptétididnasigialrn27. The
inter predicliQibpilitPR PeIioEMedNiGhiIEediFliofheSipg e ERCNSH UGS diINRASHIgARL 42649 generate
animage préefé%oé'léigﬂ?'e%éfgé known technique.
[0077] 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)
binarization processing” according to NPL 1. The binarization unit
15 141 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.
When the input control parameter 130 is one binary value, such as a
20 flag, the binarization unit 141 outputs the control parameter 130 as
the binary sequence 151 as it is.
[0078] The context control unit 142 determines a context for use
in arithmetic coding of the control parameter 130 included in a current
block to be processed, from among a plurality of contexts (a
25 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.
[0079] More specifically, the context control unit 142 is a
processing unit that performs “2) context modeling” according to NPL
30 1. The context control unit 142 sequentially receives a plurality of
efements included in the binary sequence 151 output from the binary
arithmetic coding unit 143. The context control unit 142 selects one
of the contexts to be used for the binary of the control parameter 130,
according to the signal type of the control parameter 130 and an
35 element position of the binary in the binary sequence 151, and
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30 [0073]The switch 109 selects one of the image prediction signal 127 and the image prediction
signal 128, and outputs the selected signal as the image prediction signal 129. [0074]The variable
length coding unit 104 codes, using the  CABAC, the quantized transform coefficients 123 and the

control 35 parameter 130 for each input block to generate the bitstream 124. -16- [0075]Next, the
configuratioR \YrAHES/aFRHIB fe RiREYIRY LH $F Al B e bttibel*Po B 160 PR 1M Bdnal block
giagram of the yatady aéeagthm@dmﬁmmité%g Iga @g@@@t@tﬁ%@ﬁ@éb@g unit 104 ir;clucriles a” 5

inarizing unj a context control unit 142, and a bjnary arithmetic coding.upit 14 e _following
describes ﬂ@@ﬁ le Ieng?ﬁ"Eglaﬁ‘rdTb%@és Bﬁ th& Eéﬁffgl 6&% Qger“i%ﬂ &&JBH& éd’i}é%ription
about the varratide e tigyh stmiteg t@bbe ssfon dihe apidatireick tansiarex coeatiickantoh2d in @dnitigd, the
process ca N e ' le, usi hni [ The_hiparization unit
10 Dbz s s e S T G S e B L R e
binarization Lipfl 141t s Zprotdseing wpit thangétfomad "pY ibi‘ﬁ%ﬂﬂiﬁéﬁﬁm pr6cesings acdording to NPL
L The binatizaifanuni A3 Mk IARsiaras he peritekPeramsiibbifl iy e Bineppequence 151

referred to as "bin string” for each signal type, according to a predetermined binarization method. The

correspondéfESBadiween the EHRAINYPER aHiItHEORMERNE HRA TR HABE Wit BetRIStFiFe 8 1@, When

the input copged patmefes L30:s iarRRinary valde hsurhras Pedt Bag onaikibarizatiop urik thl outputs
the control parameter 130 as the binary sequence 151 as jt is. [0078]The context control unit 142
t

determfhes SAURE foP 8@ il AFtARELEIXOBIAG oPthd cBIfAP bardRetdf AR0SACRIIELEM & (Eirrent

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
value by combining the occurrence probability P (internal ratio,
15 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
corresponds to changing the indexing that indicates a current
20 probability state (that is, a probability) as a transition among 64 finite
states as in H.264.
[0082] When an event X at the most probable side having the
highest probability between the two values occurs, a ratio of the
probability at the most probable side is slightly increased. For
25 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
having the lower probability (against the predicted probability) occurs,
30 the context control unit 142 largely decreases the ratio of the held
most probable probability based on a predetermined scale coefficient
o {for example, = 0.95) (see Fig. 6 of NPL 1). The context control
unit 142 according to Embodiment 1 transitions and holds a state,
based on a corresponding table index change value so as to be
35 associated with the change in consideration of o as in H.264.
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block to be processed, from among a plurality of contexts (a 25 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. [0079]More specifically, the context control unit 142 is a processing
unit that performs "2) context modeling" according to NPL 30 1. The context control unit 142

sequentiallyl R8i%és a plurt§ ofRATdNts FENIBE Y FthCOIAMRY seliBhice 143 o RSITROMShe
binary arith@efie aodtig uidlAg. the epriexiseniyjoldmiiudrelects onsso ghe penteyistiexee used
for the binary of the con{tﬁ% parameter 130, according to, tr:}ee Ag%gnaggge of the cr(%ntro_l parameter 130
and an 35 € %ﬁ%gﬁ 0 %)Hh% B%Wmtﬁ%%ﬁ%ﬁ"&& e? A atgyt 8utPﬂEﬁ§,r #5{Re binary
arithmetic ca@isg(imit 443 ,tbro@htext index 152 that is an index indicating the selected context.
[0080]Furth the co t cantrol.unit 142 holds the praobability state table of val (cantext
index vhlLoe] Sached by kg b LRPaAc 1 B B LSS SERT MY fatdrer 120
into conditichs pfecrasioral probabliitiat, gxstaemsf theé torhéxg yhd amittdlirest bnd epdisntgs the

probability state {ablao[4A8HIF HFT.G"“T‘H%’ hag ”t‘é‘nﬂﬁ%téct'ib”ﬂb%ﬁt 25 @fiféeéEWB? |y state

index) for each occurrence condition Ar (for each 10 context), as a r division of a signal type (for

each elemeff el th gRMMAnPseqttRce dTany contERsEambtet 196 WBert fife FOMBRY bf
elements indRe bifjary $RAUSNICEISANMOAT RIEKtNESSAME Wik RBRhtBeteafte) Jihe stateris 4,

represented by the total 7-hit value by combining the occurrence probability P (internal ratio, 15

typicall{, a 616G aIbBFtHA I wer BRIPSbII 5P oRE BFERo FXRIRES0 SREUTTARE &l Mhith8Iue
indicating whinhiteo e 94 faervadees hathe Righryuxanabilityt{pebermareuralding astatermeans
initializing and ypdating the state. For example, the updating corresponds to changing the indexing
that indicatdd § BT S0praBS0E SEY ek 0L & EPLTI o AP ARR KB A S BTG states
as in H.264n[8o82WWhe dawevdhteX ratrtige nmosh ppobddesside hadinggthee on one number

line.

15 [0085] 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
binary (for example, 0) is a value with a higher probability (exceeding

20 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
this time, to a new range. On the other hand, when the actually

25 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
results of multiplications of the probability ranges. When a value

30 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
outputs the bit sequence indicating the current range. Conversely,

35 when a value with a higher probability {(0.95, etc.) successively occurs,
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highest probability between the two values occurs, a ratio of the probability at the most probable side
is slightly increased.For 25 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 correspondiré%to 64 tables. On the other hand, when an event Not-X having the

lower probabifty BIGRAQ Y prediitfed! 5roBatifg) 0Bt M6 fe LbntOREUNRIQRE 145 Rl Gely

decreases thearasieiofibearheltnesigufbiablel arolatiliti dadsed onabpeedeternineas isoadg ieqefficient a

(for example, -xi 0.95) (see Fig. 6 of, NP lr) The context control .unit,142 a(% ordin tol% lgtﬁ;jiment 1

wransitions AREHARSS SRR BIE AR Lo 8o dirg 50 THBR SHEnEr lomicdy HiTth e

35associatet uithpthieatiange intbensidbration of s, il 264 rmte:r (06083 Thb bigdrl arithametic

coding émit 6%3&?1%?{@%@({" Wﬁ?“i%dmg ﬁg %Hatpiﬂgrpé nce 151 using the context determined
it the bitstr

by the context control unit 142 to generate stream 124 (bit' sequence). 5[0084]More specifically,
the binary atf8étlc codind Uit 113%s a pakEssing Whitdhat berfeansra) maaprasiaretitXdding”

according te.MEk dsiite Binany@lbmeligeodingainib 443 PSITRENF RHIBMEHE FOdKrapthedinary

sequence 151 usingq thé context specified by the context index 152 to generate the bitstream 124. io
[

Here, the arkARet 8oafig RS hAAIR @7EnS BR0FERE BFfhe control parameters 130 of various

signal typeq a9 8 zgmulative s nired ioRgbdifiesa eRdcdetarmng GPisesprniignpes belee e events
by narrowing{fﬁw rg%‘e r%gg) to a predetermined range on one number line. 15[0085]First, the binary
: .

arithmétic ¢ é) IVides the one number line into two half sections, according to the
occurrence phdiEdiities of (w pdskine valupe of s binarg igivearftgm il catdextacasprot idinit 142.

h h ing. for the bi far ex [ i Wi high bahili
(exceeding DU LS M ba g eyt Bkt A Pt SRb (rip e e R Gher fmi
"Low" in thea@abecdntihe Aigmisdr tireasitholt bRadge caifieskiidaralue corresponding to a result of
multiplying ?%%@E a scalqug;fgq,?ghggg %M %@H@M@(&%&é@%ﬁ&@%@%@% n the

other hand, when the actually 25 generat Inary value is a predicted value with a lower probability,
the bidry atRhiRgti@esdifglubf 143esHiRd e loRar amietEswl BY tHORighsPgrab@siity) aHdechanges

the range acgoRding e ahe lourer BEIDRRILY. Thecsastions 25eibeld dspording to aGeiwatiyg sum of
results of multiplications of the probability ranges. When a value 30 with a lower probability

successively SRR HRMHIRERGSS Df the eifth o tHEYAangé BEDHRRESHN IBRENHdh te Yiecision

that can be gnsaregdtyoncamipuladion igra theringey adtiynehe coding-onib 443 erasges f@norms)
the range to_maijntain the precisi n,Ea_ d outEuts the bitoge uence indicating t@e cugrent range.
Conversely S3mlon B VERUARRYa RHEF prBbAtAR (YA bte SRS AR Bosar Blg! @

20 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
= 0) as the element of the binary sequence 151, and does not output
the elements after the second element (binldx >= 1). In other words,

25 the binarization unit 141 outputs the value of the control parameter
130 as the binary sequence 151 as it is.

0090} Furthermore, "Variable length" in the column means that
the binarization unit 141 maps, to a binary sequence, the value of the
control parameter 130 using binary sequences with respective

30 variable lengths whose values are associated to have binary lengths in
ascending order of the occurrence frequencies (bin string or binary
sequences each with the number of elements = 1), and outputs the
binary sequence. For example, the binarization unit 141 employs
and outputs a scheme according to the signal type, such as a

35 {truncated) unary scheme, and a combination of the unary and other
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the probability values can bear a number of computations (state transitions in the case of
implementation by a table) until the length of the range becomes shorter than a predetermined length
even with the multiplication of the values. Thus, the number of symbols that can be cumulated until the
bit is output is many. [0086]FIG. 3 is a table in which the control parameters 130 each using a context

model baseBRPAGAEALGREBSTBEMREEF 880 Hf BHBRHBBEIRDIG MR sbhed BUETB087]The
meaning of each coturmpayilbbeedageiipest froth thenllief of the tablan{0A8S](62) Bignabiyipe(syntax

I d f I 30. Th f each
B e e oL el e forveleaamelaclad. e meppig of eec
scheme 15t2. be/&pplrewjarsm@mtmbmauamemt mm(SEthmlﬁe«tWthﬁglmMramhsleﬁ btaiumn.
e Binarizgfec YA Retlowas 406 K on eSS R FOLITR. e RO magns hat

the binarization un 1 outputs the value of he contro arame e |mme y Ie section
as a binary %@h@éﬂ@et@blrﬁsmhgym@mﬁ)de‘(ﬁlehélm HTHEVQ) @rsigniil tgpe of tHel cmattme garameter
130 whose g epds ydth "flag” is one binary value of either O or 1. Thus, the binarization unit 141
outputs only the first element (binldx = 0) as the element of the binary sequence 151, and does not

output the BN after tHReGREMN GI&FENGEMIEXSiNDen otdiairas Ssme bindRzEkBA unit 141
outputs the Mah;ly of e Rtrekparameaisl 139iasithe binary seoienee dpdiae ilds. J0030lFaythermore,

"Variable Ien n the column eans that the rization u |t 141 maps, to a binary sequence, the
value bf the éﬁﬂrﬁé‘?&r‘l R0 ®iRg bﬁ%&’bgé% hers‘f)rG’dF\fé% 'vrh‘wda@?erﬁatk% whose
values are aﬁmatedéq haveelr\@enler@mennaammng Ot@ert@i‘ehe nestirenceriresiienaies (bin
string or blnar each with the ber of ements outpuis the b|n guence. For
example, theth nz§t|orr1| u}h?f Ye%ﬁlgys;gd ou%%he CSiH ea cordi téﬂ %%%I%}Sg such
asa35 (trutﬂcatedpmﬂwtschenmoéndlaltorﬂbiﬁatlmlettlﬁe wredy ampdither -0202- efpdhertal

Golomb schﬁaﬁg%mary g&sltf;g{%riz%?(bsof Oln,}é)gpsnre cass Ofeygﬁﬁf? |el%gf]kb the: %er of

elements o equence IS SO times ed to or'Is equalto or Iargert
inverseshindfZRXASUWE I dhefndgs ceedditicdpparcduptepered for the one signal ’cype

“skip_flag”, that is, three contexts are prepared, and the arithmetic

coding is performed on the context indexes.

[0092] Similarly, 0, 1, 2, 3”7 in the column c4 indicates that the

context to be applied to the first element (binldx = 0) included in the
20 binary sequence 151 is selected from among one of four values, either

0,1, 2, 0r 3. 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 c2, according to the binarization

scheme in the column of ¢3. The conditional expressions in the
25 column will be described later.

[0093] Regarding (c5) Left block condition L (condL), 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

of true or false determined according to the value of the control
30 parameter of the {eft block corresponding to the control parameter to

be coded (or to be decoded).

[0094] For example, in the case where the control parameter

(SE) is skip_flag, the left block condition L has the value of true when

skip_flag[xL][yL] indicates true (for example, 1), and has the value of
35 false when it indicates false (for example, 0).
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5 described later performs transformation inverse to the binarization scheme to reconstruct the input
binary sequence into a multi-value or a flag value. [0091]Regarding (c4) Context index of the first
element (binldx = 0), the context control unit 142 indicates the choice of a context io index (increment)
to be applied to the first element included in a binary sequence generated according to the binarization

scheme spddfethih the coltRAAGAIR N (RB LM AREF0LI0SKineRAEEE Bkt fhe EBRe%PESRNSI unit
142 selectsgundtappliasionelof ithepe Prebaitity pptertahasd caientsd haioexanaplie oheegcontext
15indexes with deéaéled con%jtions arr?f preé),ared for the Qne s'ggnal type "skip fla%'_' that is, three
contexts ar\g(pt%'a r d',"hﬁ& BAAhAERE 8&91&%8 %fb‘ﬁwg s tExt N Qé%. [b'@@ %imilarly,
t'O, 1,2, 3 iodhemn!umn c4ﬁhdiaam@trhd_nlmcoowdttmbe/appéiedatwmles f=_ir$tfetem@r_fo|(h'iale5hze= 0)
included in g, 20.Rnacy SEAKERE o1 I SRiscled 19 APRAO NG RLioNAeS: Slifr Qs 2. or S
The binary sequence IS obtained by mapping, t0o a binary sequence, the value &f the control
parameter 180R6frtHE @ighabwressstiiedinaHd eotamnn sl g2asacoadiag to the bindeidation szheme in

the column gf.c diti iQNS; | M, Wi escr later,
[0093]Rega?c% née(-gg)%Léeq‘? blomc%ﬁfr? F?ngdﬁ Itfh)%tzk(?eg %%jn@twggr%o uénaltﬁ?gfgii?(ﬁgaatgnset eerleft block

condition to{Sgdct &P of B GndeatihR &oIBNE K4CPRE 1B BIddktdn difien YahHE aoValilie ®f true or

false deternpinrechaseepdinthigtis Majug ahiie seatali3perametes af i, left blaglicargspeading to
the control paramete ggo be coded (or t_oé?e decodéj).AOE%]For example, in the case where the
Yadtis of  dIcRtRsciasRd

controtararfictst O(BJSE Wb efint fon 1EX 28RS allie of true when
skip_flag[xLjppiglicates taleH{targharonlel dtanddwstihe vadiea0itgplalss whnreit ingicaies false

(for exampI%,itO 'iézalsé O((:)l% ]eRoe %ﬂ%‘ﬂ”%ﬁ HQR%Q o%ccr%nnq]ig%re 'i?‘o tﬂg %%nggﬁ)gd to binldx
>= 1", This (c7) indicates the context model applied by the context
control unit 142 to a binary after the second element in the binary

15 sequence (binary value of a binary sequence element including an
index value of binldx >= 1).
[0097] In the coding method of Embodiment 1, the following
operations are switched according to the signal type of the control
parameter 130 for the left block condition L and the upper block
20 condition A (operated using different patterns):
f0098] (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);

[0099] (Pattern 2) Using one neighboring block (only a
25 determination value of the left block condition L); and
[0100] (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).

[0101] FIG. 4 is a flowchart indicating an image coding method
30 according to Embodiment 1 that is performed by the variable length

coding unit 104 in FIG. 2.

[0102] First, the binarization unit 141 maps the value of the

control parameter 130 to a binary sequence according to a scheme

corresponding to the signal type of the control parameter 130 (S101).

35 [0103] Next, the context control unit 142 obtains a basic value
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control unit 142 indicates the upper block condition to select one of 0, 1, and 2 in coding or decoding
elements of a sequence specified in the column c4. The upper block condition A has a value of true or
false 5 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 case where the control

parameter (3 iSRRI fafo the B pRr B eshHiteR A NHASThENRIGR Pl P AR SERF fadfkAl[yA]
indicates trys; (foexanfye, dxantbhas the 10valtexaf s vhen iitndigateg dalsentioraxamele, 0).

[0096]Althoygh not illustrated, the signal type of more than twq bits is associated with "(c7) Context
increment t %é'Spﬁﬂgﬁeﬁﬁﬁ%‘;&@gﬂ%(c??f%féa%gﬁ’]ﬁcohte% r% del applied by the context

control unit @234 & binaryéet thehge comt eldnment indhe birtatyd 15 degeemde hirnmyosataes df a

binary seq e t Includi ' ue of binldx >= 1). [0097]In.the_cading method of
Embod%meﬁ%ﬁ%ﬁel?%ﬁo%vﬁ%é %I‘Sgi?a |(55n%3%aérg€%vl c %?a%?&ég‘%h t?éés;sdﬁéﬁi%g %%tﬁg%}‘o%trol
parameter 130octhpaeh sletk candiid® L &Y. theigneer didek 20 oonditon o fepdratetligsing

different pa@%f@%i%%éeataeéee%ﬁmM%ﬂeigmﬁge%@ﬂek%g}tggﬂw A \‘ﬂ.'“%éﬁg)@j left

block condition L and a determination valué of the upper block con 0099](Pattern sing

one neighb&dHIdaClof®y £bs Rasimination ¢diid 8f¢ra f&kblock condition L); and [0100](Pattern

g) tUsing zte[@ m@ilglpboritﬂg PI@@%,(lﬁﬁ@Edaﬁﬁgg%&a@Fﬁ@[gaféq@E?g Eﬂ!yed‘ﬁct@ﬁ;tﬁﬁt @%ﬁhé@%iﬁ@m L nora
eterminaton value o € upper pDIoCK conaiton . .4 1S a rlowcnart Indicating an image
codind tetfi$8 %(Picd%?dﬁ%r{g@ﬁ]%&ﬁﬁ%ﬁf%rtﬁa%% E)@llfg)rﬁ'?ed ofy BV ARSI SEHRY T B unit 104

inFIG. 2. the control parameter 130 is the first type corresponding to the
pattern 1 (the first type at 5104), the context control unit 142
determines a context value using a determination value derived from
values of control parameters of two neighboring blocks (block A and

15 block B) (5105). 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
determination of (¢5) condL and a result of the determination of (c6)

20 condAin FIG. 3. Accordingly, data of one row of pictures are held for
the control parameters of the first type.

[0106] On the other hand, when the signal type of the control
parameter 130 is the second type corresponding to the pattern 2 (the
second type at S104), the context control unit 142 determines a

25 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
is not used.

30 [0107] On the other hand, when the signal type of the control
parameter 130 is the third type corresponding to the pattern 3 (the
third type at S104), the context control unit 142 fixedly determines a
context value without using both of the control parameters of the
upper block and the left block (5107).

35 [0108] Next, the context control unit 142 adds the increment
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[0102]First, the binarization unit 141 maps the value of the control parameter 130 to a binary
sequence according to a scheme corresponding to the signal type of the control parameter 130
(S101). 35[0103]Next, the context control unit 142 obtains a basic value - 22 - of a context for use in
arithmetic coding of the control parameter 130 (S102). For example, the context control unijt 142

determines #& SHRENRILEEcRSRIM P IRe PRotbREnPRIC PYBIS. PiLdAReXP B8 Cbrifadeontrol
unit 142 deigeminesia €0niexs baslge oInghone el ihe hatterrs it i3, ipated oalthe signalgype of the

control par ter. 130 (S1Q3). Here, determining a context value ig equivalent tq gdetermining an
adjustmenf@%@b(#cremeﬁ%‘/aff\éd't I%lér\@)a@? tAE' @}@%ﬁug%a 'tﬂ% c%ﬂigx}.%glﬁﬁggi%ﬁﬁe context
control unit 242 iete tiiresd hegsignat typeboh tneycoatiud pafathetefi S0 €54 683NtV rtbetsignal type
of the contral par r 130 irst r ' h ter the fitst ty 04), the
contexﬁon%r%?%%?ﬁeﬁ% Eé}geﬁﬁéggsfgacgﬁﬁx@%eﬁ%mg %&geegt(e?’rﬁfr}lja igné:c/é uﬁe] Tc‘ﬁe%}ﬁ/egcf %r%sb\[/alues of
control paramidiérsofgwo aeighbbhiaghifoskes] (stkeA(@nts L s oe kR4S 185 O Jother words, the
context conrgh ynjt 142 defgrmines, AN widerca caRdiigRihat dis centey) Ryyamesers phthe two

neighboring blocks of the left block and the upper block are used. Here, the context control unit 142
uses both P8 FEXRGSHRE aStethiARR!BMED) ottt eAG@ Bstit® ied¥adIHAIS o ) 20

condA in Flgy 8, AQeprdingly Saaakore tpim Aiduehues eire el fos thereABUG] PyPGmRigERof the first

type. [0106]On the_ other hand, when th | type of the control 30 is the second t
correslibnaif D BEHRGH (FE SLUSUALEIE Sftth ST BEAE I ARG L1 GufcAbhes a 25

context valussysiag asvalu® oftd eontiobpanametendf ena heightmeingsiele ok (aneSnapedimtdl?
neighboringtblo ggbcoding orde 6). In oir11e{[r]wordr'§é the cgntext ontral unitt%4e2 %etermines the

3 e A R ATt SR A ARSI THE ST toron

context value u upper bIoTK is hot use
the other haet) wheoaHe sigrel fypd 0f) thieheontrol pataratey ttB0 dxlimeg third tybe4 @ratkpbdheing to the
pattern 3 (t ird. t 4), t rol.yni jxedly.defermi t value
without usirrl‘]:gD gc})ﬁ%oﬁﬁ)eéégr%&) p%(%%%e?sgé%%el té)r?éjegrrh%%aé]é ﬁ?leéf? ET(?&?(Q%&%( 35
[0108]Next, [tBé Editext corfifol dARA4R edds Bvidcréhfentnage 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
the control parameters of the second and third types.

20 [0112] 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.
Thus, the image coding apparatus 100 can suppress the deterioration

25 in image quality, and reduce the memory usage.

[0113]
(Embodiment 2)

Embodiment 2 will describe an image decoding apparatus that
decodes the bitstream 124 generated by the image coding apparatus

30 100.

[0114] FIG. 5 is a block diagram illustrating an image decoding
apparatus 200 according to Embodiment 2. The image decoding
apparatus 200 is an image decoding apparatus using arithmetic
decoding, and decodes the bitstream 124 to generate an image signal

35 229. Here, the bitstream 124 is, for example, generated by the
-4 -



determined at Step 5103 to the basic value of the context index determined at Step S102 to determine
a context index value (5108). [0109] Finally, the binary arithmetic coding unit 143 performs arithmetic

coding on the binary value of the first element using the 5 context value specified by the context index

value determined at Step S108 to generate the bit sequence (bitstream 124) (S109). [0110]Next, when
the processe8 #8f SEHRE FEPR 3168 48%ot executed on all the elements included in the binary

sequence (o 11 §110), thervrriablelgagtheeqsting g4 rpe e thei ArIcRRSESH0 Em rBteps

S102 to 5109 tel tincluded ip th . On the other hand, when th
orocesses RNFSILRS 8112 PBIBEhO CorEleas o A ther DemEmd MRS N A BALS Soquence
(Yes at S110pithe Qdricteilengtts eoding sifotr hodtendsithé coifig procasdimg onrthe 206train

parameter rent : [ ] As descri ima oding apparatus 100
accord?j:lg tipg%n%b%?n&éﬁ?@ ﬁ;yeg}%i%@ C?Oﬁ]‘l eﬁﬁuﬁl—% ﬁ\%oﬁe;%feef béfrgclgﬁl%egr ogr'ning arithmetic
coding on thé& &drftdol pararéter iohthedirdegpe) agd aefsrnzites a2cHht@a Hahous useepthe gpper

block for the, cgRueLpRFAMStes,eHG 88 EARd AN hisd tyaer. 20111 21PqmBatedkio ihe,gape where

the left block and the upper block are used as uniformly "using a context model basedon values of

control parahhetePd 8F AaRRBOHIG i T tBE FRABIEc AR Y S PHIHILR M B0UAS kel TEE the memory
usage with tigergopfigurationy Ehus:Fhgsintage [earling apparsusnid0 ¢ansUPPIESS the gefarieration 25
in imq e quality, and reduce the memory usage, [0113] (Embadiment 2 Embodiment 2 will _
descrlg% anQHgB@%b%dfﬁﬁcéﬁﬁ%t&%g‘@ecghﬁ [:[F]I@ Witstré&m tﬁ4§f€’ﬁ@@tﬁ% By tﬁ@'?rrr{:ée coding
apparatus 30469reté4|PED. fosrat bidckatiagsqamt ilustlating at)imadeqderating dpranatfsr A00
Ceing arthr e LoUUy 2 LS h DA S A Sl Rl Domer SR Here,
the bitstreamrli242i6 Iforeeainpief heng ened dictiecoP4 o inpsga codier abparatus 100.

[0118] The control unit 201 controls each of the processing units

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

[0119] The inverse quantization unit 204 inversely quantizes the
quantized transform coefficients 223 into orthogonal transform
coefficients 224.

20 [0120] 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.

25 [0121] 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.

30 [0122] The switch 209 selects one of the image prediction signal
227 and the image prediction signal 228, and outputs the selected
signal as the image signal 229 (image prediction signal).

[0123] Next, the configuration of the variable length decoding
unit 202 will be described.
35 [0124] FIG. 6 is a functional block diagram illustrating a
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[0115]The image decoding apparatus 200 includes a control unit 201, a variable length decoding unit
202, an inverse quantization unit 204, an inverse transformation unit 205, an adding unit 206, an Sintra
prediction unit 207, and an inter prediction unit 208. [0116]The image decoding apparatus 200
performs decoding processing for each bitstream of a predetermined processing unit. Thézgrocessing

unit is, for eX8MRY 2508 Wit Bren YRsdR it | f19 YrHE GRALME NG t? BécodihggiMie 5@ erforms
arithmetic draegitg @edbe hitlgtiearn 22Rtagensiate 8 conEohpananaies 820 deerimhdatarsyntax

element) a antized transform, coefficien 3 (residual data syntax element values)..The control
it 201 rocEf e e SF TR BB ol bt e 38, 00 1B S SIS AAROBD SR e of the
processing Tihits fici inehidgddee slue iipeesy & lue codinig Bgpdeatg §12 Qe ecdondjng todbe camtrdlparameter
230. [0119] inyer izati it 204 inv I izes, i sform fficients
22308 b I e Ots 308 L T g C e e 0B Fersely
transforms fi§g gfthogenaktiagsforat eseffivie fitse2 24 &nidzoastimn afeoiduatd sl s PRSadding

unit 206 addls heiesidalisiang)i2ataandmage pedirUaMsiond (FR9R Riondl R29) (@ ggngrate a
decoded image signal 226.. 25[0121]The intra prediction unit 207 performs intra prediction Using the
decoded imKfe%iPnER 228 i@4fenerate an image prediction signal 227. The inter prediction unit 208

performs infey ppegliction usimi:the deseded HeAgRHINE P26 K BPAAINS ANdBRESRIegictior signal
228. 30 [0122]The switch, ZOg?eqselec,ts one_of the imag%ﬁrediction si%nal 227 &?d the image prediction

signal’®28, Hh PELRBIREME SHEQEHGgREI HIGhEFREFY FGHA P55 Bimagt plditten Sh&h L
[0123]Next, bhectkonfigunatiom ofieavariabi¢i tsngthataenslitg uniF 30ghwiirhe ceselilkedo3BENR4]FIG. 6

isafunctioncacl)rt%% diﬁﬂﬁ%mﬂwtraéiﬂgp%ts a context index 252 specifying the
determined context to the binary arithmetic decoding unit 243,
[0126] More specifically, the context control unit 242 uses the

15 same context model as that of the context controf 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

20 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.

[0127] The arithmetic decoding unit 243 performs arithmetic
decoding on the bit sequence (bitstream 124) using the context

25 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.

30 [0128] The inverse binarization unit 241 reconstructs the binary
sequence 251 into a control parameter 230 if necessary through the
inverse binarization process. As such, the context control unit 142
included in the image coding apparatus 100 and the context control
unit 242 included in the image decoding apparatus 200 use the same

35 context model in both of the arithmetic coding and the arithmetic

T



- 25 - configuration of the variable length decoding unit 202. The variable length decoding unit 202
includes a binary arithmetic decoding unit 243, a context control unit 242, and an inverse binarization
unit 241. The following describes the variable length decoding process on the 5 control parameter 230.
Although the description about the variable length decoding process on the quantized transform

coefficients #2898 bHAitRid 2t15& pldee R TE iRTpRhRHEH 3P iaRple tYBiRg a known technique.
[0125]The cz{%]g@;g rj‘,]ontrol mgﬁ4iyd?ger@inﬁ@a,§gn?t@<t fﬁﬁi@@tlﬁijl aé&thmﬁ{@gj@cgrghag@mge control
parameter the current block, from among a plurality of contexts. Furthermare, the context
Control unit BB ASSOISHRS RS S LR Rty 1S R B B ot e VAT thmetic
decoding unér248h [aE2a]Miore specifi@lly, the context control unit 242 uses the 15 same context
model as th context.control unit 142 in, F16. areld probabilit itign madel., When the
arithme%ic cﬁg%ggtguiit 143 u@é%t&% BLréol:\)/a rlf%iyE é at?eesr,?%%z] b#eér%%rﬂﬁm%%%c?e@?dﬁ)ﬂqé}&ﬁﬁi Slso
holds the 64 iisiyaisility dtafe< SiHislis because both the coder and the decoder need to interpret a

range of th r line to i . oder the
Came patton e b patten L by T Soter Tt ol s e 3 B

ong the three patterns 1 to 3. [0127]The
arithmetic dec@8in@fuait Qqetgéﬂfmgaaﬂmmétiécaéa@dm@@d?ﬁ@b@ seqidhee (bRstregnteia) using

the context 2& deterrainse ydhe eamexkeoniigl S@'@ @43 to reconstruct the binary sequence 251.
r

More s ecificallg, the arithmetic decoding unit 243 reconstructs the input bit sequence into the binary
sequette 2841 2cbrding o #eleoHiéxt BRIERLiIIGPRAIL tabiR s gttt G TR BEReRt PRI given
from the coptedi €ontfobunib242:x30[128)Eee invessethinasizatieredait A4d re¢onpleucts thedlinary

cich: the oo TERIBBNEEI P EAOTAEh P g Thaad Eodh P IR LTAe S CcP AT The CRRRER] contro
unit 242 includled 24 the ehagmdeesding dpparatus 09 asedind isegneo3thepmtsxtumeds) preb@dth of the
arithmetic CdeiBQ %rjd the arithmetic -26 -

15 [0133] Next, the context control unit 242 determines a context
value using one of the patterns 1 to 3, based on the signal type of the
controf parameter (S204). 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

20 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.

[0134] The context control wunit 242 switches between
neighboring blocks for use in determining a context for obtaining a

25 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.

[0135] First, the context control unit 242 determines the signal
type of the control parameter 230 (S205). When the signal type is

30 the first type corresponding to the pattern 1 (the first type at 5205),
the context control unit 242 determines a context value using control
parameters of two neighboring blocks (S206). In other words, the
context control unit 242 determines the context value under a
condition that decoded contro! parameters of the two neighboring

35 blocks of the left block and the upper block are used.
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decoding of a control parameter of a certain signal type. [0129]FIG. 7 is a flowchart indicating an
image decoding method according to Embodiment 2 that is performed by the variable length decoding
unit 202. 5[0130]First, the variable length decoding unit 202 obtains the bitstream 124 (5201).
[0131]Next, the context control unit 242 determines a signal type of a control parameter to be

decoded, atfdrdd to the PRla'tRIQEREE AROBits WD 1285968 2Iof PR ekt & & @6RRSt control

unit 242 detgrpunes erbapie valyryot @ epatgxs fee Hsedn @titametioderagipe of the xostyoljpasameter
to be decoded (5203). For e>1am ][;gztégg ontext control unit etermines the basic value according

42
to the pictuféotg} %X(F ?Q%VI?). 4 ,e{ﬁe ek CHRor birfie 242 Hé{é‘%ﬂm@é”@oﬂfe% value
using one of tiret paitte psrd o drased ontlee sigrig e of the olotkol fareneten (B204atideye,

d L ' : ol 97 . o (i
ot B B S8 20T Cort BT b L B3 ey

determines @dleteMhe gRieras 1udiB bided o theighastypeodf tunéentolvFHiaeneter dyfokowing a
predeterminegh @i, A0 34 THHR-COBIKY EANEOh YA Ziﬁlgr%‘ﬁilt@%? BeReR tﬁ:ﬁ'@P PHegR l?éoi‘& for use

in determining a context for obtaining a 25 binary value of the first element included in the binary
sequence ZBiq.ijsing the arithmetic decoding, according to the signal type of the control parameter.

[0135]First, the gontext contyal i 4R Sletesmines/ersignal dyga #f £)e sorti patrirgte) 80
the cotfext SO BTGP AR AL Coitort VAL, UFY SRFoFerfeidrs DG Nochboring
blocks (52061 trothenitoRds? thix ediVedictenrtioingd 242oteteningsitbe sarosxy.vallie vtider a
C o A SR eraBiRia g a5 9 Receg Rl eke oLsglielogh ppd the
under a condition that the decoded control parameters of the upper
block and the left block are not used.

15 [0138] Next, the context control unit 242 adds the increment
determined at Step S204 to the basic value of the context index
determined at Step S203 to determine a context index value (S209).
[0139] Next, the binary arithmetic decoding unit 243
determines one of the elements of the binary sequence through

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

[0140] Next, when the processes from Steps S203 to S210 are
not executed on all the elements included in the binary sequence (No
at S211), the variable length decoding unit 202 performs the

25 processes from Steps $203 to S210 on the next element included in
the binary seguence.

[0141] 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 S211), the inverse binarization unit 241 changes one

30 or more of the elements of the binary sequence 251 obtained by
repeating the processes from Steps 5203 to $210 more than one time
to generate the control parameter 230 (5212).

[0142] As described above, the image decoding apparatus 200
according to Embodiment 2 determines a context using the upper

35 block in performing arithmetic decoding on the control parameter of
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[0136]0n the other hand, when the signal type is the second type corresponding to the pattern 2 (the
second type at S205), the context control unit 242 determines a context value using a value of a
control parameter of one neighboring block (one immediately 5 neighboring block in coding order)
(5207). In other words, the context control unit 242 determines the context value under a condition that

the decodeH Y oAFSt BRI IARERIPPEN BRoBIGR Mt Xis ¥t R gt fisk thiRer PRRY, YAEK the
signal type 3 therbikbipeol hegespeasing fa e patisrd3dthe thiiddypepaH205), the context

control unit 242 fixedly determines a context value (5208). In pthe rds, the context control unit 242
determines Eﬂj %grftext vaIE{eomaglr g(igﬁd% ‘Rt c%é)é‘(?ééﬁ(ﬁ%&#%%@@& H%Dl%per block
and the leftiblock @reenot aseds[0138NKedty thesiagtexcoortient unitcie] drdssitieoimarainery détermined
at Step,S204 basj he gontext | determi at Step.5203 1o determine. a context
index v%lluec(%té)&pgie.1 [(ﬁ%@%ﬁ%ﬁ%ﬁe l%?\a?iga{ tmge%tg@ %ecocf?r%g Tirit ﬁpfde] eran%gesgc?nceoofl ﬁ'ge
elements oftpp dindrsséfibreathedghedhiesodngarsing $hg eontidkt Vakecmaftgtecabiothe context
index value-]g;\\(fsq frqﬁéheigﬁg@ét ca@&@&wbmg é%dgﬂ@]blgxt,é%}}pn gﬁﬁ)’ﬂf Ssesffom Steps

5203 to S210 are not executed™on all the elemients’included in the binary sequence (No at 5211), the
variable len§f 8BQIGRP Oni20P PR3 Y, 28 HoEREKHNG SRPESIYIUS B2€0 on the next

element incjrieglqn the bin%\{"WW@,[%H%@H’F@%WW&@@@U@F%@% @r@%sgs%:‘gfrg)ﬂaSteps
S203 to 52;0 are completed on all the elements included in the binary seﬁue_nce (Yes at 5211), the

inversEbind R fSH 1N 24% | BRRGEs BRLRE of Mol b7 eSS NERCOE S Bty Reg8eAel 251
obtained byirepaading, thé: praossseseironm StepstSO3ue B2 L3more dham opedimerie deineiaie the

control parasné%tgé %%% (§§%2255[0|%4E%].As described above, the image decoding apparatus 200
[0145] 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

15 a memory, through a signal line that is not illustrated.

[0146] 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,

20 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.

[0147] Furthermore, the context control unit 142 or 242 may
change a method of switching between the context models selected in

25 such a manner (including a case where the context model 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

30 an image that affects the number of trainings of each context.
[0148] Although the context control unit 142 or 242 switches
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

35 and apply the combined case. For example, the context control unit
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according to Embodiment 2 determines a context using the upper 35block in performing arithmetic
decoding on the control parameter of - 28 - the first type, and determines a context without using the
upper block for the control parameters of the second and third types. [0143]Compared to the case
where the left block and the upper block are used as uniformly "using a context model based on values

of 5 control paranterd &GN S NASCKEN &theWHETH MR chRhG ¥pperatls 266 QEAIFEHUER the
memory usgggeviie hegronfigitratipn.sTies, e imageptecedise apparatys 2@hepsSlrygss the

deterioration in image quality, and reduce the memaoyy usage. [0144]For example, when the binary
eanonce SLANETE s et R el as Ot o, SIEALY <Stie e BRI idbd of 1
binary, the iofetse bipperatioigintib24dgrisip olktpatthe binary isequedce 26lcas ttast[0d4%Haladdition
to the descriptiQn ve ontrol unit 101 ., or 201 may control each of the processing ynits or
otor 10 v R O S B 8 S A58 B A e e context
control unit apPper 24ekitches between the three patterns 1 to 3 according to a signal type of a

control paraigein the abgye desaiplion. dumavstie Batueawsine Aaeamlians Ldpdgecording

to the signal type. Ih other words, 20 the context control unit 142 or 242 may swi etween using and

not using thE USpérBIoek eshdiitibaYasybiemiy ibe sigharmpeadiatdrabryarinidercontext
[0147]Furthesm@es. thetepBEaXt GRRIral Kot 1frak-ah2 may ichanaea Aietheshel syvitghing edween the

context models selected in 25 such a manner (includi%a case where the context model increment is

changd; theSSaRE wWHRABHIY Herd N AEBrHiY foopredéterAGR8d el PfGFmRBHE FoF ekample,

the context pamtigharidrld? arpdeduayftitherdswiich theiswiching polgyrtsalh acoandingp she
ize of the horizantal width pr a sam Iin% forr@at of 30 ag}in%%%e that affects
&

f , h
e number RFATERT op b S B TN R B TE Db ISP AP 145 Qitahes

not a slice is an entropy slice as described above. Furthermore, the
first determination «criterion is a criterion based on which the

15 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
focal unit and a value of a parameter of a unit larger than the

20 predetermined local unit.

[0150] In other words, the context control unit 142 or 242 may
switch from a determination criterion to be applied to a unit smatller
than the first unit, to another determination criterion based on a value
of a control parameter of the first unit.

25 [0151] 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,
according to intervals of I-pictures (setting values of IntraPeriod).

30 [0152] 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.
[0153] Furthermore, the context control unit 142 or 242 may
determine whether or not a control parameter of the upper block is

35 used, according to whether or not the control parameter of the upper
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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 35 and
apply the combined case. For example, the context control unit - 29 - 142 or 242 may change the
switching policy itself, according to whether or not a slice to be processed is an entropy slice

(entropy_sliP&Ofkgihdvadaalsr ). Shrindy AheRGAE RRiIBBIHEOAe ppeF Heghisdrikh Block

cannot be epsHIEd, the eoriexeeontiel D uhi A4200dd4 2rmaychanget they switehing rolieysse as not to
use the upper, hlock. [0149]For.example, as illustrated in FIG. 8, the context control unit 142 or 242
el 3h 08 6EI alid:

may switch ga WHHI?C)W ?ﬁg%Br‘ﬂE)& PR AR KSRy froHRRfrion
(S302) and ittie secsral/déteirienatide catbina, (S368) ancardingi tocanvafush ef aupasandtbrai a
predetermi ' "accordi v o I erof.apr ermi unit" means
accord%g tgaev'g\i/ e%%egr_elgﬁo %aélig%ﬁg %%Pelnj?fﬁ% éﬁ:é)g)f g’é%cﬁt%etg ‘?:BE%? ur}t(%‘;érjmv\{)nrr]ee,r{hgeﬁ irst
determinati@@ergidaﬁsmt@ﬂoﬂfb_b!sedWMi@ QoK 15 rotevead #HiG. Fardberforated. The
second deteminatiaResriterinn %, EriiRrian oXgHdRg $1enp204 In FiGe’ viRE RO ABIS.
conventional criterion. This Is equivalent to determining the context index increment, using a
parameter S PreBsRviHeEI0ehl GhR aHd® B%IL@%%& paradvetdedr 8 uRd $@dePthad theee

20predeterntiedttocal voit 1QFeRHO ARG MOrdeUhepoptexs eriienl unik 1diheni-244 Fagy gyich from

a determination criterion to a%ﬁlied to.a unit. smaller thagn the first unit, to another determination

criteridfl baSQNSREVERIREEP & Ethtrot Pérdthetst of MRMIrSERE DR 18 DRI ERToROIENSntext
control unit 442010242 maycheage difie tetermington biliserionito kevaskeh Reconrdirg:totie g,

characteristics of an image, system. For example, the context control unit 142 or 242 may.change the
Ceterminati G IO b e SEEH TG 8 SREN B B e B LB CBIGe Y Fhelbriod)
30 [0152] Afthodgh ltheacomeitasentiol biript4Z es 248 Hweitolmessbetween the determination criterions

52] iontol seipr stermination crt
Forhermorl s hniont congol L L3 B 242 ey LA P e B hBl e ctc! SArameter o

the upPer b@BK id8saksed Nadssidimtpdafheidt dhsothiifd/Coriial pasditieteAdTeh® Wiper-36- block
is available E‘g%ﬁéﬁ&ﬂw%@dﬁ@%i%@%ﬁd RIbRPFiNR Of e earrel\parapIeless I fthegwaydls, the

context control unit 142 or 242 may determine whether or not the control parameter of the upper block

is available M efatidtilfy PRASHAUEA Podifloh o thE cefrémtdibgk 1 and SLICE 2). One of

the slices includes blocks 301 (for example, treeblocks). Here, the
block 301 is the largest unit as a certain control unit when a slice is
20 partitioned in a predetermined size, and has a size of a root when the
unit is at the root in the hierarchically-partitioned structure.
[0155] In the example of FIG. 9, SLICE 2 starts from a block
301A, and is composed of one sequence including blocks to the bottom
right corner of the picture through the hatched blocks 301B and 301C.
25 One of the hatched blocks in FIG. 9 is one block (TreeBlock) to be
currently processed.
[0156] Each of the blocks 301 includes N x M pixels. One of the
blocks 301 is recursively partitioned inside (typically into four). In
other words, one TreeBlock conceptually composes one quad tree. In
30 the block 301B in FIG. 9, 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 logical units from the upper-left zero-th unit to the
lower-right ninth unit that are partitioned with a certain perspective.

35 [0157] Here, the perspective indicates the concept of a plurality
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5 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 structure for partitioning TU, CU, or PU
blocks. In other words, the io context control unit 142 or 242 may determine whether or not the control

parameter g tHE€BpIHARE i€ KiaNsHk Arasbsuiiaéchrhi Pl thBdRa Rehittl 8sth 8F £data unit

to which eaghed thegeanifalgparamelars e pracessed BetesasrdyhURg. @lustialesata.
relationship hetween aﬁicture sliceﬁ;, 15 and blocks in aCCO%jeF

qnce with the HI@(? standard. One
picture is pafidedl Kt SO baRbk CHELEOhRAC TR e BF FIC0% Hhe Bt e RARKREM into
two slices ($DICES] and SLHeE ) vometbethe slices mchades k30 (fdr pxamplet dneelflacks).
Here, the bl 0L i rqgest uni rtain caontr it when a slice is 20 partitioned.in a
predetebrmingegdl%%&é a%n}g?ﬁéa'}s %ﬁs?zeeqoﬁ %ﬁf?o %viién %r%e u%!iftyéra t[k(]%: 'ﬁoé? inat%%euﬁile&ar%ﬁi%b%?/qio%rtitioned
structure. [GIES3ENheaxantypoOF|6. eS| topvhsairtshemaentiodk Bata et is tonpassd of one

sequence ine{ding; HOckRIO:RE BOHAMB ight Caumer i WHQ;?&R%;H@% e REndeRE 3018

and 301C. 25 Oneé of the hatched blocks in FIG. 9 is one biock (TreeBlock) to be currently processed.
[0156]Each Sfilied HcRS 80MG HHLdesINEY REpHlers torR b the btk 8020 FeeLizp/@yslidiioned

inside (typicglydntg Joury iisotes Mgedss abg i RaRIgEk oPREPEIMY SaMRPSES PREAUaghiee. In 30
the block 301B in FIG. 9, the upper right block obtained by partitioning the hatched block 301B into
four ard rechiRIVEKARRIBNERSHE T BIGARRALATH e Rbri ARE oL SO RAGHREM 0

logical unitsfrom3hie uphatHefh zengfewrit b iheslewererighd Minthiané babare paritiore héh a
certain pers&ei
having differen

Hve. %}5&!(8157 Here, the perspective ii}dicates the cqoncept of g plurality -31- of trees

gdeapt SWith® rr%%%%'éea Bas pgﬁﬂ,a leR AL e R g’iﬁg% JB'&Hg Uit and a

tree regarding nésigbal ndathe Heps icyalugpaitéach coh}rolfparam'eaagr b@lmgs Byoie x;ékeafamdes.

[0158] Hefecéﬁvﬁ%}‘?ﬁi%%‘?fg‘ y ('35.’8.‘” .PO0HRL PAIATRRET Of3 C&é%%{%@%{psmgéd%ﬂ {ReAn UPper
y available

block is actua pends on a type of a tree to Whlch the control parameter belongs. Thus,
the cohftext EpRRol Ml 142€0r 4204y ThapgecdtRieminaNon Erierion e@edaiiny fed typatef a tree

to which thesgentsplParameipEREIORGS < iR CIANES i aHAvalen! 19Jhe SHARSE Ih Ayt 10

For example, the context control unit 142 or 242 may use the pattern 2 or 3 in which the upper block is

not used forB&th BEAARFRISAWIR G Wi s ihG ot ack 8¢ &f adraie Mrtareys RIRfE- use the

context mode) pehay (patterul} feirirfeRIeSHREXES as coentrnallylugeds nipBewatds) the
second type or the third 15 g%%e% be a contrgl f:E)aram ter havinfg a predetermined data structure.
Bfaf

Furthermord) IR THeSHs 4R WA AR RteROR et Y@ AERGRIAG TEIHEDFe of a
tree oba neighdonrenbtock. j@E99 Fiffleesndey addther onnat thesveiloe afthe edotrkl paremeeter can
be actually used_or prodyces the advantage of reducing, 20 the memory usage differs dependjng on a
position of a% brodk in tlﬁ:eamig%?c \ea ﬁél%tionfs)%ip?%ﬁ%':[h‘évrovl\;orsdg} he c%%?set% itorﬁ?&%ﬂl% HYor 242
may switch bétearn 24idgoa ros wsh thetpsazblosikngccording tosd tiepth @f wpipecktziod ke,

hierarchical posgign H%tFS Q'%iﬂl@% SETRIEh B ’%Hrﬁ?ﬁ%i@%tgﬁ% iﬁ;e”%%’é%k 25

301B are in decoding oOrder. Is case, the control parameters o are available

when the bl6EK 28l coded drcded@dn PiEL6H) ElftheAndieeim dradrass &t tice MEmbae uskyel the
contextzcontsl 18it142 ipr dd2aAn gelcd dre PaierAs usiae theePeehRIRAK YRS MibE:PIOGis not at

a depth 0 and the own pasition 30 is one of the second to the subsequent elements in the vertical

partitioning. 1&® | fftnt RO AR R YEHRRIEHRERIGEIR RRE BT O IR P4 d&carefock is
defined as tjlgakpar],[yO][depthitike geieaninatiopreréerios npav be<hangatbagcordiag 0 whether or

not the current Hggk ESRtES PRy Y+ iRl Nt the pattern 1 using the
upper block, when the block is not at a depth 0 and the own position

30 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

not the current block satisfies blockfxn][(y0) + 1]{depth]. In other

35 words, the upper blocks are used for the blocks 4 to 9 in FIG. 9.
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35words, the upper blocks are used for the blocks 4 to 9 in FIG. 9. - 32 - 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 included in the upper blocks. Furthermore, there is an advantage that
these blocks have only to temporally hold data. 5 Furthermore, this indicates that the context value is

determined BRI HRE SDRARDE MEBERGIH ASHE ArEsdifoh M8 MR- (a8 HRtes.
Besides, a ¢ppgitionahlae ofregbiack i) tive Highes fayies cam bepused {fallowes)ama ponditienal value

of a block in_the _lower layer. i0 [0162]Furthermore, the context caontrol upit 142 or 242 mgy change
those cterb HBHGUR AR 5 e BOLHE rIA RSP Beehe e cLHEFR BHBORRA (hE Biner
slices. Hereinaiteratheahiesgkatthzdtblesks 3Ridk 30 canct B0 16 e M@ o8alill beoddsdabad.

15(0L31Heg, il 20LA 52 et lock: 35 potiaf e et Hogs nd e upser el he

block 301A are inc d in“another slice. The upper bl is'includéd in another
slice. Both éfahendirtgiotk 4he th®uppéeribivek ofthe eckiBe 1 atdinolutied it ae Earkessiice

including thg hipcl 3161 g antexpeR RAIUTOIHINIGIA 96244 May witsh ihe.¢higrion aggarding to

such a condition. In other words, the context control unit 142 or 242 maY switch the criterion ()
according t&'iAERRAYERE e Rippasiodieiameartied mPaRBiMe inea! (npaesordifgliénkKeiher or not
the left bloci{s insleed iRsapother slice, or (iii) according to both (i) and (ii). In 25 other words, the

context confrol unit 142 or 242 may determinge that the control parameter of the upper block is not
availabfe in Li%gérél g when tHE{E\?rFé’ﬁPBﬁJcly—i’seaF%ta?&% 58&8‘3 yyﬂ&zolré“l?lg@f vﬁndé% t’ﬁbaéfecoding
processing ohdingyappercSklGiritdsinoti nomplesedetartxampfe tités pessitilerto peideronisieigecoding

processing in 30 consideration of w?ie her or not SLICE 2 can obtain information by itself. [Q164]Next,
the ProrarcHTe BTG ok A bl SEALeATe 25 W o Ao I N Tt the
hierarchicaltfvozesdag chit dmbitolzyer BIOdstradiirB). 3pr{d165]THe inmageléadirdy appardias 100

codes moviagg&c&gga: 33 - 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 inté smbfl bfotkssing udies andierthargraritiéAing M atalesdessing wnkhind shaallefts
processing g KAs e dracessieg Wik ik saratire etk hif A REOGRSRIREHNHS 88k and is

hierarchically lower, and the value indicatir;%_éthe depth is larger. Conversely, as the processing unit is

larger, the IR of the BrHBRRING! Ak Tddanhias hiddihituly HigHEH dRdaRe Ak ie SHERating the
depth is smligih of the left block and the upper block of the block 301C are

included in the same slice including the block 301C. The context
20 control unit 142 or 242 may switch the criterion according to such a
condition. In other words, the context control unit 142 or 242 may
switch the criterion (i) according to whether or not the upper block is
included in another slice, (ii) according to whether or not the left block
is included in another slice, or (iii) according to both (i) and (ii). In
25 other words, the context control unit 142 or 242 may determine that
the control parameter of the upper block is not available in decoding
when the current block is at the slice boundary. Accordingly, when
the decoding processing on the upper SLICE 1 is not completed, for
example, it is possible to perform the decoding processing in
30 consideration of whether or not SLICE 2 can obtain information by
itself.
[0164] Next, the hierarchical processing unit (multi-layer block
structure) will be described. FIG. 10 illustrates the hierarchical
processing unit (multi-layer block structure).
35 [0165] The image coding apparatus 100 codes moving pictures
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i0[0166]The processing unit includes a coding unit (CU), a 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. A TU is a basic unit for
orthogonal transformation, and has a size is jdentical to that of PU or much smaller than PU. A CU is,
for example? B&HRIBDhET R6 P EE-BUE; S HREFTRAG HXUE heRBaER BY) 48 4 §¢PASTNg the
same size as hag etithetsubnBUdhete, it apeotid suiertppuctie. angther)p Foc exampleuthia RY is
further partit%cg}?ed i t% 4 sub-tI?Us and gll\e TU is further partit'one\g into 4Ilrfub-CUs. When Z%the
processing teigepaa YRGS AHRED BrBERSSRG e TUACH B chid S &I r5EHa&nY Uhites is
referred to asd stb4ritoeessiag tihit rHogexameple rwhBn theopeeeiseingumitds anC), dmaller

Sub-PU PR SSEei G 6 praceang DEuat i rl) e e H oL ds CeP e b LRy,
[0167]MoreBpeedRsing thabelsvangistess ang digaise [@re8|oad pidaMmeR Fittkidhed b iéne or
more slices; fy;$lige & areaenos o the-fevestCodingradilyT hes Pasiin g |argeshepqing unit is
indicated by an addreSs of the largest coding unit 30lcuAddr. C5169]Each of the coding units including
the respectitl ##gedh @ HP RIS isthatREAEE $5i fbkt R dify I65its AR alfedliR 8 e AG&E¥ having
the size of & (g# isrcensirugiedyZheppsitien ahiferfb) tcipdicated @ epding unit index culdx having
ot (817000 partiion ol B1Eh S HRberliad THL/BESs S haficthe bl Gry as the.
CU, the positienlaftadtius indipated by d predictisfoumaitidex puidx(avjng A saple attihedkpper left
parttions o SSB0%). TG P DAt T FOISLIL by Grai P AR Ll Sk
having a safipiy anttie nppen iefrebinekof tife U iascabsiaiingrpsifr the inter prediction.
A TU is a basic unit for orthogonal transformation, and has a size
15 identical to that of PU or much smaller than PU. A CU is, for example,
partitioned into 4 sub-CUs, and one of the sub-CUs includes a PU and
a TU having the same size as that of the sub-CU (here, PU and TU
overlap one another). For example, the PU is further partitioned into
4 sub-PUs, and the TU is further partitioned into 4 sub-CUs. When
20 the processing unit is partitioned into smaller processing units, each
of the smaller processing units is referred to as a sub-processing unit.
For example, when the processing unit is a CU, the sub-processing
unit is a sub-CU. When the processing unit is a PU, the
sub-processing unit is a sub-PU. Furthermore, when the processing
25 unitis a TU, the sub-processing unit is a sub-TU.
[0167] More specifically, the below indicates the details.
[0168] One picture is partitioned into one or more slices. A
slice is a sequence of the largest coding unit. The position of the
largest coding unitis indicated by an address of the largest coding unit
30 IcuAddr
[0169] 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
indicated by a coding unit index culdx having a sample (pixel or
35 coefficients) at the upper [eft corner of the largest coding unit as a
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[0172]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 having a sample at the upper left corner of
the PU as a starting point. 15[0173]Here, the definition of each of the processing units is as follows:
[0174]CTB &#&dig dPbiek): Basic unit for identifying quad tree partitioning of a square region.

Having varipgg ggyare sizeg ely 3betiB dlarggsigroding treg blosk) Joeratgest, GCHe20permitted in a
slice. A slice inclydes a plugality of LCTBs, that do nof.overlap one another; [0176]SCTB (smallest
coting trec M| EAaSChaer CHETIB R T8 Gids BRI o SCToIn SaSeTBs is
not permittenly 25[@t & RWi (predistionnadty Basiciunit foridgnafyszgppedidipriipeocgssing . | AfPU is as
large as a CUJ | [ titioning. i itted. Altho itioning.a CU into four square regions
IS permgltted?%rlgévrggf g}sépgﬁﬁég%eg (:::16;% Hf%mﬁﬁy% %agt%longﬁ%a\%rr&\g%hy shape; 30[0178]TU
(transform Wbt Bhkic unit foh RIERifiykayy tranbisianatoii siathguantizaasbitio RTS8 dodihs linit):
Same as CTRAOBBOILGH (lasgestcodinginitly SpeAsthedacarst it apd AFRIALIAGH smallest
coding unit): Same as the smallest CTB. - 35 -

puPartldx having a sample at the upper left corner of the PU as a

starting point.

10 [0172] 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

having a sample at the upper left corner of the PU as a starting point.

15 [0173] Here, the definition of each of the processing units is as
follows:
[0174] CTB (coding tree block): Basic unit for identifying quad
tree partitioning of a square region. Having various square sizes;
[0175] LCTB (largest coding tree block): The largest CTB

20 permitted in a slice. A slice includes a plurality of LCTBs that do not
overiap one another;

[0176] SCTB (smallest coding tree block): The smallest CTB
permitted in a slice. Partitioning of a SCTB into smaller CTBs is not
permitted;

25 [0177] 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
having any shape;

30 [0178] TU (transform unit): Basic unit for identifying
transformation and quantization;
[0179] CU (coding unit): Same as CTB;
[0180] LCU (largest coding unit): Same as the largest CTB;
and

35 [0181] SCU (smallest coding unit): Same as the smallest CTB.
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[0182]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 quantization dead zone offset parameter. The index is for selecting 5one of quantized scaling
matrices. [OlSighe deltan?__uantization scale parameter (delta QP or QP delta) is a difference between

a quantizatibh R4k paranfetet EHE Y Sie FHARLERSIRTCRAAGRELSRY A4t a8bn 885k
parameter spesifigddoy 8l sgayener ireaen @ tlicedieadertar aduiantigaier XPrserietpyrageter

immediately before in,Z scanning, order). [0184]The quantization offset parameter is also referred to as
i e R T G R L R AL el -
guantizatiory (s 2&biemthiciath go cadioff apparateni60grerforine qudetizatiofy it sebestthg
quantizrgtiorb{l‘% Qﬂ:s tu%ﬁ?& ggeg%gﬁgd?ﬁ%%ggg QApparatus 200 decodes the coded quantization

he %e eco t

offset. Next, Ima ing appardtus 20 pe_'rforms correction using the quantizat on offset when
inversely quahti2ing) the trahbforaedbeigicritsi 70 18B)ARCALR D@ MEIRL Sel6dEide) QPeferr@Pto as an

20 adaptivegipgizalion mpdxeARe idlicaes Which GuRRIZaliRssSaline RalFisatssdisopeamong a

plurality of quantization scaling matrices. Furthermore, when there is only one guantization scaling

matrix, QmatRR KeR IQdE MARRETWHRE{EICHR AbT tRE Gua AtANbT 3EHIRgSFRALAXAS (RBE e

adaptive quapBzatier Matr criybr: A2eomEcligdperbipekivait irrggessingrugity J8 HSTERR n
guantization degd zone offset Ifaramet I is referrefd to as ag adaptive dead égﬁ; and is control

informiation 62 %%%W%Eﬁ dfﬁﬁré Q&ez'é’na%é?rkﬂo‘&. TREJBAY Y idth whose frequency
coefficients it 0 by qUariizatmntilast widtbffizat parameter is also referred to as a

quantization offset, and is an adjustment value (offset value) for
rounding a signal in performing quantization. Thus, when the image
coding apparatus 100 performs guantization, it codes the quantization
15 offset. Then, the image decoding apparatus 200 decodes the coded
quantization offset,. Next, the image decoding apparatus 200
performs correction using the quantization offset when inversely
quantizing the transform coefficients.
[0185] An index (Qmatrix select idc) is referred to as an
20 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
scaling matrix is used. The adaptive gquantization matrix can be
25  controlled per block unit (processing unit),
[0186] 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
frequency coefficients become 0 by quantization (last width that
30 becomes +1 or -1 after the gquantization).
[0187] 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
control parameters of the upper block and the left block are not used,
35 and further under the condition without using the control parameters
- 36 -



30 becomes +1 or -1 after the quantization). [0187]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 control parameters of the upper block and the left block are not
used, 35 and further under the condition without using the control parameters - 36 - of the upper block

and the left Blotkas BRSSBIRIS A ERGISE IO EbRSxEBENRBILLRRMLA2 or AR Imine a

go?text accerh@ng:mnu@élﬂ igtﬁﬁg}‘%ﬂé d@bﬁtg_ oiazigt@ru FEtE4Q Wl?j«'\_(‘ah/eae@?)é@;lrﬁﬁﬁ ﬁ@%@' %@Fﬁt@_ﬁterf
eongs, as the pattern 3. ) mbodiment mpo Iment WI escripe IC Slgna type
o b R O o S RS TGRSR O T S L oS ToRe CBGT ey

present invertnits dlapea verifieteeachaltthg sjgaal thgeps Htlewnathong the signal types as indicated in
FIG. 3 gSec 'Bng 3.1.1.1 of NPL 2). Each of the signal types has been verified, because there are
various parameters, and it is difficult to predict whether or not each pattern of the other signal types
satisfies the{ zamdind vasett oh) a result of the verification on one of the 15signal types (which one of the

patterns 1 to 3 is apNopHate) -he verification, is: in.c rmi j r tting
parameter and software ggﬁ‘z}?‘o%ﬂlﬁiﬂp%)hdoevﬁgbﬁgﬁr@ E‘i’%/thE@%ém %ﬁrﬁ%ﬁﬁ @?ygyn ﬁ%ﬁsg Iz%md
software reféténtisdohfiggranhdgeeadrn 3) RRH&MBRE EBEFrof iREtest images 20 has a length

limited to 49 frames. (0191 Mhedmage cerkiag petnd Hennaag deeadiaraothodasaeging to

Embodiment 3 relate to CABAC, Thus, the verification has been conducted using the following four

test péﬁemgach of the signal types below among the signal types as indicated in
FIG. 3 (Section 9.3.3.1.1.1 of NPL 2). Each of the signal types has
been verified, because there are various parameters, and it is difficult
to predict whether or not each pattern of the other signal types
satisfies the validity, based on a result of the verification on one of the

15 signal types (which one of the patterns 1 to 3 is appropriate).
[0190] The verification is in conformity with the structure
{setting parameter and software version HM3.0) described in
JCTVC-E700, "Common test conditions and software reference
configurations" (see NPL 3). Furthermore, each of the test images

20  has a length limited to 49 frames.

[0191] 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
25 Symbol Mode (#0:LCEC, 1:CABAC):
[0192] 4.1 Intra, high-efficiency setting;
4.3 Random access, high-efficiency setting;
4.5 Low delay, high-efficiency setting; and
4.7  Low delay, high-efficiency setting (P slices only).

30 [0193] 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-AI11 (NPL 4), the

35 BD-rate is an evaluation value obtained by integrating two pairs of
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that are a set of setting values each indicating 1 as the value of 25 Symbol Mode (#0:LCEC,
1:.CABAC): [0192]4.1Intra, high-efficiency setting; 4.3Random access, high-efficiency setting; 4.5Low
delay, high-efficiency setting; and 4.7Low delay, high-efficiency setting (P slices only). 30 [0193] The
evaluation is made based on an evaluation value called a "BD-rate" that is used as an evaluation

standard urf@ARIABEY fSarithpleméRticn @Uan=MEN iR FEVE PYSEISRALS QU BIS-rafd idkh v
BD-rate areeBﬁcr@tﬁ&yfora@é@M PO ePack: anfcare _Madlation sEmdardomdyeshAcEIding: o

VCEG-AI11 , the 35BD-rate is an evaluation va obtal rat irs of - 37 -
tode amoLHF NI B B Ui TGRS b e RN B IR P e hron
ratio. Furthérmpreyvibe .BDTrhte mdmamalgmmunusut/ahue reandted theocoding-effigiency Hdmsebeen

mproved: THEGSIPREY SOp.SURLIB IS based on A FSoH o e A oyiaut pLae(fronca progja which

implements The resy e patterns ares own With respect io the result of
the pattern 1€f01198]Thd hallpwitg Uesdutm;ch.?ean& shibw nevfitatimsoreehdo (ﬁhthe’e@mlél ofpes:
i0[0195](First, werifigation) split_coding_unit_flag; (Second verification) skip flag; and (Third verification)
merge_flag. [0196] (First verification) split_coding_unit_flag FIG. 11 illustrates an arithmetic
decoding m{e[tﬂo%"fa)r 15split O iRY WKID Gad GBI PTRed eificatiofs EBRdY&ET B EiRdndify the

context  each of the signal types:
10 [0195] (First verification) split_coding_unit_flag;
(Second verification) skip_flag; and
(Third verification) merge_flag.
[0196] (First verification) split_coding_unit_flag
FIG. 11 illustrates an arithmetic decoding method for
15 split_coding_unit_flag.
[0197] 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
types and the verification parameter specified in NPL 3. 1In the

20 column in FIG. 11, the value of “Fixed” indicates that the condition
(the left biock 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
and the upper block condition is “Fixed”, only the other condition is

25 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).

[0198] The meaning of the signal type “split_coding_unit_flag”
is defined as follows.

30 [0199] 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
top-left luma sample of the picture, In other words,

35 “split_coding_unit_flag” indicates whether or not the target CU is
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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 types and the verification parameter specified in NPL 3, In the 20
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 (ar increment) is

derived. In GREHHBRRIWIKER JRY oneMPiite RIEGIBMAbAdRMR SREARE StpdSoRRKIEAGMES is
"Fixed", onlytherothereonddiniyis 25itseid.d-umidirratere, 1yhen beda oftthe leftgleeiceonsliien and the

upper block condijtion are "Fixed", a predetermined valye (for example, Q) is used as a context value
(or incremeRﬁ.Pfﬁ){ngﬁﬂe%%iﬁaald)%-tﬁg éf&%%éiﬁi _éB&fi(@W_%ﬁt_ tag" is defined as follows.
30[0199]split0 26ding_unit_BegCifyOpsite cibies wdhetheit aftading strtistsple dhio oodingpdiitg with half

campIC o e Pl 25 TR el (R B T AR o1 e PARS Tdther

sample of the considered co felative to to e'picture. Tn other
words, 35"spiit] dediag_iunid Ry dasicates Whethersormsbtheftafjst datie s8g.ciargtioned into four.

More specifigaily the targeEkis paritipned when,splitcading, unite flag intlicales, frvbierpas the
target Cu is not partitioned when split_coding_unit_flag indicates O. [0200]Data of
split_coding” &iiti Gl 3 sBOCRREE-IRRAADIMG B tFa%yntax as a syntax. The image decoding
apparatus gayegRg bit seqeeacelin AGeRIAaNGesVHEthe Ay ehbisslarcitishigs (A0 IREGS. 12A
and 123 are ta_bIE%for_descg’Firég&re ults of the verification gn split fodin un‘%@flaﬁ. 020% G. 12A
indical®s thB $480IPBF tRE veHREGtiokPiEhg dné FHRIGHAHNG bIotR {‘b‘?ﬂﬁ;dg mifiatioR \3itfe of the
left block carsktibitibrof theopattesn 2a fi&-nl 28, indit@esithe resdicelithe vheficatinniusnghero
neighboring block (using neither the upper black candition L nor,the left block condition L) of the
SO L VB RS e Bleh iy Mt R bge

pattern 3. [ r icatioreine
biock condition L nor the left block condition L) of the pattern 3.
[0203] The result of the verification in each of FIGS. 12A and

15 12B indicates the increment and decrement of the BD-rate according
to the four test patterns.

[0204] Furthermore, the evaluation value is represented by the
evaluation standard indicating a value relative to an evaluation value
in the case of the pattern 1 in which both of the left block and the

20 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
case of the pattern 1.

25 [0205] 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 cobtained by the patterns 2 and 3 are inferior to
that of the pattern 1.

[0206] Thus, when the signal type of a control parameter is

30 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.

[0207] (Second verification) skip_flag
FIG. 13 illustrates an arithmetic decoding method for skip_flag.
35 Here, the verification method is the same as that in the first
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15 123 indicates the increment and decrement of the BD-rate according to the four test patterns.
[0204]Furthermore, the evaluation value is represented by the evaluation standard indicating a value
relative to an evaluation value in the case of the pattern 1 in which both of the left block and the 20
upper block are used. More specifically, when the evaluation value is positive, the result is inferior to
the evaluatibANEIEBYBD-rate) in the case of the pattern 1. Furthermore, when the evaluation value is

negative, thegregig is moreﬁﬁ'@rﬁv@éﬁm@ @ﬁﬁ’i’é"%@éﬁ% valuednriig sasmeithe priteRed- as
25[0205]The result clarifies that the pattern 1 is superior as a pattern of a context model for
split_codind AiHfit"ftag. In other words, the evaluation values obtained by the patterns 2 and 3 are

inferior to tHaa e patters ikid0ZQREJTRAg [ wherethesigoal type offecgortiot pararneterusr3ht
split_caoding_unit flaﬁgthe coﬁl]text ontrol unit 142 or 242 determines a contex%%%luegusin he pattern

1 that iéacgﬂ%ﬁﬁo 'E)’at‘f& TOf 8 ToRE3 el,% erﬂ%cﬁtﬁeoéﬁgg?esma Ec50h érification)
skip_flag excerfIGiha illusivdtes anvarithometip dedoding mithoddsr skip flagp 35Htkreather

ot . hat ; fioat 0 ot anal
e ~akip, T RS C B tow e TBoO ek PRt CatGo T SHec e et ek i ront 5
coding unit,GRIéA @leodiding & Pt GioBbiGK ARG Bfbre dynEar Blathéhes exgoph thethfatieaifedibepredictor
indices are Rﬁ!ﬁ%ﬁftek55@41‘?_@%9&%%0@?%@&%@5@4 R rkgaecyiesatdbe Soging unitis

not to be skipped. The array indices x0, y ecify the location (x0, yO) of the top-left luma sample of
the coHsideRdB SORIREIMSTOER rENGiIVE R tREGIHIBR ISRENSAR S ghﬁ‘ae%ﬁﬁur@-m bthe?th6ids,

skip_flag indieates whrierfos ot ikpdataet Grhistade gipped (hpediesraza Ikppesl bipckk
[0210]Data o B o S S 5 PGPS Bt yntax
[0210] Data of skip_flag is structured into a coding unit syntax
as a syntax. In other words, skip_flag is set for each CU. The image
15 decoding apparatus parses a bit sequence in accordance with the
syntax of this data structure,

[0211] FIGS. 14A and 14B are tables for describing results of the
verification on skip_flag.
[0212] FIG. 14A indicates the result of the verification using one

20 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
block condition L nor the left block condition L) of the pattern 3.
[0213] The result of the verification in each of FIGS. 14A and

25 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.

[0214] The result clarifies that the pattern 1 is superior as a

30 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.

[0215] Thus, when the signal type of a control parameter is

“skip_flag”, the context control unit 142 or 242 determines a context

35 value using the pattern 1 that is a conventional pattern of a context
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as a syntax. In other words, skip_flag is set for each CU. The image 15 decoding apparatus parses a
bit sequence in accordance with the syntax of this data structure. [0211]FIGS. 14A and 14B are tables
for describing results of the verification on skip_flag. [0212]FIG. 14A indicates the result of the
verification using one 20neighboring block (only a determination value of the left block condition L) of
the pattern 119961 14B ‘?ﬁﬁl&‘ie@ﬁﬁ%%g‘tﬂt‘é?ﬁ% verification using zero neighboring block (using

neither the pippardylockieadition fidxandhe lefklegk cengitron L) of the pattern 3. [0213]The result of
the verification in eéﬁ%of FIGS. 14 2@(&148. indicates th§ increment and decremt%ré[%‘ the BD-rate

nd
according to the four test t8rAsta JBMERFSIGHR AT REL DR $0 EHhOPE @fning of
the evaluatiorevglaefikathe shraeas that okthiéi Gestiverifnatibio JOR1 4 desmsudt carifiesdhatithe

pattern_l is.superior,.as.a ttern o te odel for 'skip, flag". In other words, the evaluation
values %lbtaﬁr?éfﬁ&%ﬁwe %ra%%#l%sl %nad;? a%r%e%ln%r%qge tHgt”cﬁ' fhgéﬁ FS)a fern 1. [0215]Thus, when the

signal type DP 2 téhtrol pardinetenisaningkiyy thg" signedntysecontergeit 4z rizgdd efererhines a
context 35 valug, Hsing the pattern 1 that is a conventional pattern of a context model, in terms of the
BD-rate. [021?2]&%hird verification) "merge_fla FIG. 15 is a table indicating an arithmetic

decoding medHddBtbr mergéﬁﬁé@.ﬂdéhgﬂi@ﬂégm%tioﬁﬁ%@ﬁdéSs thi§&Heds théb&in Sthbsrst

verification gredhe ressis-weritiaatiant JP2hd the-reeanine af R s sl iiie "TResdpetiag dadefined
as follows. 0218Lg11erge_hﬂag[xOééyO]specmeswhethert_helnter prediction parameters for the current

predictidn it HFEGRRAER FolR SEheRfiftiiT G ShiBRPFEIRTed pAfifioR M ThE dRANGREICXS x0Y Yo specify
the locationsxBc9) ehtheltopalet tnia Sanylg obtheisensicigredfpradiciion duenlprelagivetiadhe
A R s oL e R el
picture. When merge_flag[x0]1[y0] is not present
(InferredMergeFlag is equal to 1), it is inferred to be equal to 1. In
15 other words, merge_flag[x01l[y0] indicates whether or not a merge
mode is used. Here, the merge mode is a mode in which 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 coded.
[0219] Data of merge_flag is structured into a prediction unit as
20 asyntax. 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.

[0220] FIGS. 16A and 16B are tables for describing results of the
verification on merge_flag.
25 [0221] FIG. 16A 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. 16B 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.

30 [0222] 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
of the first verification.

35 [0223] The result is different from those of the first verification
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15 other words, merge_flag[xO][y0] indicates whether or not a merge mode is used. Here, the merge
mode is a mode in which 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 coded. [0219] Data of merge_flag is
structured into a prediction unit as 20 a syntax. In other words, merge_flag is set for each PU. The

image decd@ing BiibafRdishesBy b flagb RRACENS a865R8Rce Rt TR AR lorstki® db@Sstructure.

[0220]FIGSThBAANs hoBAmidhieh toiFscdiing WD ofdhe \nsifisalion eRdNpEaeiing. 1
25[0221]FIG. 16A indi(_‘,tates the result of ti%e verifi%ati%n usia%]f)zr;e neigEihborin block (only a

determinatiGh! a?ué’Bf H&Sef BREKELONE i&ﬁ% &t H&ﬁ O | BT9 68 intidtes the result of the
verification (i8ibg4kro neighharing blodk fusingimegderethe iuppenklntck wottditndl unarthe |eff block

condition L) of t t , . t of the verification i ch,of EIG 6 16B
indicatgs thg?}ﬁ}c?fé)rﬁ%r%?é]rﬁecﬁagc%gé%n%f%fgbeﬁjm?%dtg@%é%oér(}gl?iﬁéggg Jfri%)e% ?&?ri té)é:t{tp%?t‘%(airrﬁ'!)gr as described
for the first derificatione Fuaharaidrexihevakeingoh thetewssimgorthgiue iae dalmekasaRataof the

first verificafion, ARl07eRI TheJerulL IS SiERTSRH A bRSenE t@%ﬂﬁ%w%@t@ﬁ i giff)fntrol

split_coding_unit_flag and the second verification of skip_flag(;n ere is ho significant difference in

BD-rate betRREH ML PEHENTS ¢ 4RI 51863 ad B 4fEH YR Edntdhin 688 R MERJE MU [WE24]Thus,

under a mixeq ERyroaPenE Vah ﬁk&%aéit)é@ﬁﬁe@@d“(fél@éré@ﬁigr%}ﬁ’ésﬂﬁﬁ@b’:ﬁ’%dh%cﬂ!ﬁ@%‘f control
unit 142 or 242 determines a conéext value With%ut using?the upper block as a neighboring block
i ‘?stﬁ{er%‘e

particdfarly Wierrla® 8ighXRGoO b thE cORRET RarBRié TH&J 9R-ctid wolds, 3hB @bntext
Cr?ntr()l unilt W2 o ,Ziéﬁeiétesmiﬂ,ﬁ@@ M@h&é\mflﬁ)m?gfhmﬁamtﬁ_ gféig\’/vhlﬁﬂ“maibe_ ﬁ'@gajﬂtype of
the control paramgter is merge . In other words,,the first type inc s "split_coding _.unit, flag" or
rskip. flag", A4 (D SectREISE VMRS tiHd )8 mblliEs THEIbe. SLH SscordHEh St Fiige coding

apparatus ahdcihedimade, debedinm agearatul sgcardipgrvtEmbadundfits3 carapelude aoetiogy usage

15 while suppressi e in the t ]Wh t ' r ith the
pattern 3 fo?%égggﬁfgz; ,a%%e?s{g%?gdraggs Ea@gagtﬁg%ﬁgza\gm Eﬁ@iﬁ%ﬁ u%sqllsﬁ?l@ pr feﬁrrgegv g use the
patterhi3 foMEEyE LRI AEToTdinile, des poasblétd Retld? rédtée the memory usage and the

processing PR amQuUNt.  \when the pattern 2 is compared with the pattern 3 for
merge_flag, these BD-rates have no significant difference. Thus, itis
preferred to use the pattern 3 for merge_flag. Accordingly, it is
possible to further reduce the memory usage and the processing
20 amount.
[0226] 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
mode. Accordingly, even when the context to be temporarily used is
25 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.
[0227] Although the image coding apparatus and the image
30 decoding apparatus according to Embodiments 1 to 3 of the present
invention are described, the present invention is not limited to these
Embodiments.
[0228] For example, at least part of the image coding apparatus,
the image decoding apparatus, and functions of the modifications of
35 these apparatuses according to Embodiments 1 to 3 may be
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[0226]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 mode.
Accordingly, even when the context to be temporarily used is 25 not optimal for merge_flag, the
deterioration in the image quality caused by not using the optimal context can be compensated to
some exten@%ﬂbﬂlﬁ@ﬁr-ocessing using the residual data. Accordingly, the deterioration in the image
quality is supppessed. [022F|Htheughdhe image ¢pding,appatatusand the iMagec3( doseding
apparatus according to Embodiments 1 to 3 of the present invention are described, the present
invention isteP iRIREd (& R4S BFBoRIFRENR fiRdERds dimpRE G I6Abh AESHHB IRt Boding
apparatus, preihenmage sietiedingappatataspanddmciigns atiba mediieations td@oHhesre
apparatuses accorrilﬁ%téa En?bodiments 1 to 3 may be - 42 - combined. [0229]Furthermore, all the
values and ﬁ%éeﬂb? V&Y' Y Gescribed above are exemplifications for specifically describing the
present invéftibhQand the preddre invengort endiviritatsby fttib 8dxanaplified Vbloesks in the
[0230]Furth re lvisi f igpal ks i i X Thus,
the fu nctiongﬁ%c k%%r%a%/é gﬁel%;l%% mt%%#gﬁ @sgg ne ?{J?Hcgtl% rzgﬁbgo?clﬁﬁgﬁﬁ%?cﬁﬁ a%?ﬁo?ﬁ(g :é %e
divided intolagieaN§ eEfdnasodl |66k Had al patoskiheoficfions ibonay tdevktomay/tdgnother
functional bipckdfeurtheienars drBllEgbr dlieeranal BiRRed g siHat neionAmeyibfe

processed by single hardware or software in ﬁarallel or with time division. [0231]The orders of the

steps B the THRYgek®dy iveigsy to anot
plurality of functional blocks having similar functions may be

er functional block. Furthermore, a

processed by single hardware or software in parallel or with time
division.
[0231] The orders of the steps of the image coding method
15 performed by the image coding apparatus and the image decoding
method performed by the image decoding apparatus are for
specifically describing the present invention, and may be an order
other than the above orders. Furthermore, part of the steps may be
performed simultaneously (in parallel) with the other steps.
20 [0232]
(Embodiment 4)

The processing described in each of embodiments can be simply
implemented in an independent computer system, by recording, in a
recording medium, a program for implementing the configurations of

25 the moving picture coding method (image coding method) and the
moving picture decoding method (image decoding method) described
in each of embodiments. The recording media may be any recording
media as long as the program can be recorded, such as a magnetic
disk, an optical disk, a magnetic optical disk, an IC card, and a

30 semiconductor memory.

[0233] Hereinafter, the applications to the moving picture
coding method (image coding method) and the moving picture
decoding method (image decoding method) described in each of
embodiments and systems using thereof will be described. The
35 system has a feature of having an image coding and decoding
43 -



15 performed by the image coding apparatus and the image decoding method performed by the image
decoding apparatus are for specifically describing the present invention, and may be an order other
than the above orders. Furthermore, part of the steps may be performed simultaneously (in parallel)
with the other steps. 20 [0232] (Embodiment 4) The processing described in each of embodiments

can be simplp PRI in ArF I HdG e Rde AT BRP LD SteRi R P inging & Reedram@Smedium,
aprﬁg(rjf;lm f@bgmﬁ@mﬁ@ﬂﬁg@%%wfmf@ﬁﬁ lgﬁ"-ffé_dbai@gViB%@ﬁH&iﬁogiﬂgw@eﬁE@ﬂ i(_l'ﬂ' @@@hcc;ding
method) and the moving picture decodjng method (image decoding method) described in each o
embodimen .%@F&ofﬁﬁ&ﬁﬂgdia n%?ﬂ?erarﬁpféé%?ﬁ&'rﬂgaia' IB%& agYﬁ&%%grﬁﬁ?caﬁl e
recorded, suttaagadnagnetie disk;iatoptepkdiskng rnagtieticagdieal disk, an IC card, and a 30
semicondu ory. [0 Herginaft e applications to the maving picture coding method
(image%od?ﬁ%ar?e%wod) anﬁ% rggih%up%%{g}eegegbd?r’lgé:ﬁ%ﬁ§§ E}rﬂggg%dﬁggdiﬁg%éﬁ%?%scribed
in each of femm)diﬁie.@ts aw@@@leq@(dﬁrﬁb tiereof miﬂimtﬁb@d.mteﬂ Eysﬂ:éﬁtlﬁb&lbiwature of
having an ipage eeding spd dscoding - 416 ABRAEALS Rt IRGLAES AndaAne codioapRaalus Using
the image coding method and an image decoding apparatus using the image decoding method. Other

configuratiolfd i &Rl kysténslesired chiifyed B8 apprspridididepending Bh thexhlds. spoPasiFIG, 19

illustrates ap pyeyall sprfigwationphaeoaiRNERIEMIdiNg e Bt A 405 FaRiemeMing eqrignt
distribution services. The area for providing communication services is divided into cells of desired

size, ald b&¥e {R&i6R Ex106, ex107, ex108, ex109, and ex110 which are fixed wireless stations are
placed in eg@vlgafjthe cellT.He23%]Mhberconterhtvidingysysiem exd000s eonpeetrddecteviees, such

o & compulet AL 2 prrsondl digiel sesieah PPA) S ATATE PSSRl BB

ex112, a camera ex113, a cellular phone ex114 and a game machine
ex115, via the Internet ex101, an Internet service provider ex102, a

15 telephone network ex104, as well as the base stations ex106 to ex110,
respectively.

[0236] However, the configuration of the content providing
system ex100 is not limited to the configuration shown in FIG. 19, and
a combination in which any of the elements are connected is

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

25 [0237] The camera ex113, such as a digital video camera, is
capable of capturing video. A camera ex116, such as a digital camera,
is capable of capturing both still images and video. Furthermore, the
cellular phone ex114 may be the one that meets any of the standards
such as Global System for Mobile Communications (GSM) (registered

30 trademark), Code Division Multiple Access (CDMA), Wideband-Code
Division Multiple Access (W-CDMA), Long Term Evolution (LTE), and
High Speed Packet Access (HSPA). Alternatively, the cellular phone
ex114 may be a Personal Handyphone System (PHS).

[0238] In the content providing system ex100, a streaming

35 server ex103 is connected to the camera ex113 and others via the
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ex115, via the Internet ex101, an Internet service provider ex102, a 15 telephone network ex104, as
well as the base stations ex106 to ex110, respectively. [0236]However, the configuration of the content
providing system ex100 is not limited to the configuration shown in FIG. 19, and a combination in
which any of the elements are connected is 20 accegg:lble. In addition, each device may be directly

connected RO RMEPAIHRIMEIORELEG42 Ath ER B 29 5R ife HLdE StaliBAs ¥xAbEEBRDIG Svhich are

the fixed wikgless istatiens. barthierps, e dgvingemay b intaieonoastad 1o eagh atehviga short
distance Wig{_less communication and others. 2%0237 The camera e€<113, such aﬁi a digjtal video

camera, is CHSADIRSY Qabtufing &S ta dQhef 810 é‘?su\éfﬁngsoa%l gital 'Cihiera, ¥ CapaRi¥ of
capturing bath=tlliethdes ahd \ideo. &t rohere; dim el uind phdnig exdd 4dnay eaberdnedhat
meets any of.the standards such as Global System for Mobile Communications, (GSM)_(regjstered 30
ik g DS et o T MU R S s S
(W-CDMA) i tomg<T enacHugl utipp@ TR), sind Eight SpepdtPacket Asiesst(HSPA 1 alt@regigoly, the

celliar phon g4 12y b Beiseaal anayRben SysieanEHSLIg2a8)in e aomien; rgvicing

system ex100, a stre 11)%13 server ex103 is connected to the camera ex113 and others via the - 44
- telephoneSRENRITR D anf thENagEhedtion 26t1 6D AWHERENABRS BIAB A GF IFRIGEST S a live

show and ofg¥SsiResieh QiiFVBRItIGN, BICERERTHRE MYRRMIEcYRESHY aamuStoliveshamheaptured

by the user using the camera ex113 is coded as described 5 abave in each of embodiments (i.e., the

camerdfunétRPE dORK ifREEng Asara RS IRHGdE d18s 5O Eithehi¥dtinvEREon), and

the coded cpnianiag trapsmitied da thersireasming seiler exlQda®nthe wthenhand, thimstreaming
server ex103 carries out sbream dis%ﬁ ion of the transmitted coptent data to,the clients io, ,upon their

requests. THE Biénts NEGHE e B ere E}Ehe BBA efflpza, & cal%era%%? e ce‘flrﬁ r phone
ex114, and #ogarne matchine éxddatiad are capfadndd: af fddre diley the sabbed-heent oradkcoddd data.

Each of the glevices {hay fipws agelyeddns distribulad daga legades and repipdicas e qoged data
(i.e., 15 functions as thé image decoding apparatus according to an aspect of the present invéntion).
[0239]TFhe daprafda tiaita snbychetaded bsand idxina RPN Bl dranesttbaaing servaserrgsahat
transmits th&@@r@ém%@@g@m_sses may be shared between the camera ex113 and the

[0239] The captured data may be coded by the camera ex113 or
the streaming server ex103 that transmits the data, or the coding
processes may be shared between the camera ex113 and the
20 streaming server ex103. Similarly, the distributed data may be
decoded by the clients or the streaming server ex103, or the decoding
processes may be shared between the clients and the streaming
server ex103. Furthermore, the data of the still images and video
captured by not only the camera ex113 but also the camera ex116
25 may be transmitted to the streaming server ex103 through the
computer ex111l. The coding processes may be performed by the
camera ex116, the computer ex111, or the streaming server ex103,
or shared among them.
[0240] Furthermore, the coding and decoding processes may be
30 performed by an LSI ex500 generally included in each of the computer
ex111 and the devices. The LSI ex500 may be configured of a single
chip or a plurality of chips. Software for encoding and decoding video
may be integrated into some type of a recording medium (such as a
CD-ROM, a flexible disk, and a hard disk) that is readable by the

35 computer ex11l and others, and the coding and decoding processes
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20 streaming server ex103. Similarly, the distributed data may be decoded by the clients or the
streaming server ex103, or the decoding processes may be shared between the clients and the
streaming server ex103. Furthermore, the data of the still images and video captured by not only the
camera ex113 but also the camera ex116 25 may be transmitted to the streaming server ex103
through the ®épREr QN IMAE €odif BrotBEsesafiayEperfdinidh By iR eamefask1iBethe

computer exkl;jartheraiieaming 3efves exéR ppenard Rmengthemal0M4IF yrheeners: she

coding and decoding processes may be 30 performed by an LS| ex500 generally included in each of

the comput@ER1 1E ArMHe GeTREE FPhaNY B66aNalBEEShfighied dideshgrténis #ataiurality
of chips. Softwdee fareticedirgland 3i@codinfLiddep imahbedatégrated e same type of a recording

medium (su CD-RO flexible disk, and a hard disk) that is readable hy.the 35 computer
111 na SIE hna e EOEHAEAM IS o thp, SHECERE 5. WALy b pBONbn Tiaty (HE
software. Funtime posred wifeadhe addldadphoneppxid dsis @qdipped/ witbce ndnagiac tia talendata

obtained by PSCC@EG{'H @@é@&é@ﬁﬁg%ﬁ% aTH},e \pggg |qﬂa’taoi§ 9?&;‘?8%@ a%q LSI ex500 included

in the cellular phone ex114. Ir ermoré, the streaming server ex103 may be composed of
servers and 8etfigdters, andfay Geceirtdizeadray and Précessi et BecarialiZettaave rezoed, or

distribute daian [OeA7dRs AeSeiRrLARAYS. NG Fheptsnay %gercl!\(ﬁcﬁﬂ% repErdiredie gadedgata in

the content providing system ex100. In io other words, the clients can receive and decode information

transniftted BYYRE L¥EPTE8d rdfBduebaREUeEadbd (RER M FeaPittle iA9RE EBNLERTRFRNRHRSystem
ex100, so thag thenrgewheydeps neidiaverany daricilardigheand asyiiment samimeianeanigoersonal

broadcasting. 15 [0243]Aside from the example of th ntent providing system ex100, at least one of
the moving HIcie GBEAFE HpPARLL (405 ol aph Qrass Ak B HOREg Y R oG
apparatus (imzage decpdpgrappaiatus) glescebel neAgTod ambostimants lmayebe ipplesaended in a
digital broa%cr%séigg asg/at%n ex200 illustrated in FIG.

15 [0243] Aside from the example of the content providing system
ex100, at least one of the moving picture coding apparatus (image
coding apparatus) and the moving picture decoding apparatus (image
decoding apparatus) described in each of embodiments may be
implemented in a digital broadcasting system ex200 illustrated in FIG.

20 20, More specifically, a broadcast station ex201 communicates or
transmits, via radio waves to a broadcast satellite ex202, multiplexed
data obtained by mulitiplexing audio data and others onto video data.
The video data is data coded by the moving picture coding method
described in each of embodiments (i.e., data coded by the image

25 coding apparatus according to an aspect of the present invention).
Upon receipt of the multiplexed data, the broadcast satellite ex202
transmits radio waves for broadcasting. Then, a home-use antenna
ex204 with a satellite broadcast reception function receives the radio
waves. Next, a device such as a television (receiver) ex300 and a set

30 top box (STB) ex217 decodes the received multiplexed data, and
reproduces the decoded data (i.e., functions as the image decoding
apparatus according to an aspect of the present invention).

[0244] Furthermore, a reader/recorder ex218 (i) reads and
decodes the multiplexed data recorded on a recording medium ex215,

35 such as a DVD and a BD, or (ii) codes video signals in the recording
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20 20. More specifically, a broadcast station ex201 communicates or transmits, via radio waves to a
broadcast satellite ex202, multiplexed data obtained by multiplexing audio data and others onto video
data. The video data is data coded by the moving picture coding method described in each of

embodiments (i.e., data coded by the image 25 coding apparatus according to an aspect of the
present invéREHY MpotXéddipt GHse rHultiSRMER daBEhe bMbbdESst SabRiteCdiZ0P @dnshvits radio

waves for braadeastingn §heR. AABSIRFATYANARE 3Rk Witha satetfitabraadeast-wespien function

receives the radio waves. Next, a device such as a television (receiver) ex300 and a set 30 top box

(STB) ex21 Pl Sddihe RS MifiTRR¥I AR GHE Rep dite HRRFIBEHRR(i. &N functions

as the imagsmeecading eppesatissdapep it an aspedial e preserdinvendia o@iddRusthermore,
a reader/recorder ex218 @ rea}gs and decpdes the g%ultiplexed (1ata reco(rgﬂed n a recording medium
¢ qrrth8recSThRe:

ex215, 35 stith 48 % 598 %and ABH 8 6l 46685 Vitto sighdRarmina’ RFYaS PR ex215,
and in someroases; weted datacobdaired e nrelt pteckingeah laydinsighal-otidkéceodedsyatbe ithe
reader/reco ' t ing pictur, codi a . Vi icture
coding apngraai[hgx agsﬂigh%%’rv#gi}r?&efgg %&%Hrﬁgc%iﬁ%ltisgﬁﬁ &(}:}sﬂ gﬁse, t eweap%éﬁ%é%e\{/igegé%ié%als are
displayed onafenéesitor 2119, adls earPbésEp@dieed Hptaieatddlice o @ysiam Réiigy tige

recording Megdiph g b WATERs e FHAtiBlexed gata s EBeordpd dhis @kt ROsSIpIRLQ diplement

the moving picture décoding apparatus in the set top box ex217 connected to the cable ex203 for a

cable ¥levi§¥R B9t Ui AntEMIS b ISI LAtMictandNe SRS ARLB X4 R stAtetbt@splay
the video sigals&in theraonial exdRidbe trlevizoa£x308idhe neriag pirsy esAgsamne n

apparatus may be implemented nqt in the set top box but in the television ex300. 15[0245]FIG. 21
strates (RO iU QlocR e S b0hEr HELRM Moo fittre bBBnRIASH BHETFEEmoving

picture decating diathahgesaines in @adheofrapleodiorerds. fibe telavigiaeexs(p incubdes: imtuner
ex301 that taires[or provides @ﬁlgplexed data obtained by multiplexing audio data onto video data,

through the antenha ex204 6t thie cable ex203, etc. that receives a broadcast; a

modulation/beawllilation unltex3DR thatsemictulbies tdesdeiowd (raltiplsxey dats 60niddiiates
data into multiplex a uppli utside: and ltiplexing/d It INg-unit: that
demultiplexl(da}sE %hge %Ho%u@té%ﬁrﬁ Itig%l{ﬁé% %a%%%ﬁi@oggg%@arﬁﬂ% gﬁo lgjlagtgj,”c?rc’] mr%t‘tlp eggs video

data and audfsasia Botrathpd el pheedsngasit exsoepesinanopaeline {@WisPax300
further includes o sigra Brosessing wni ©x3CFINCHIGIP bR AHOSTIGHAb PIaeessNg Hpifsxs§4 and a

video signal processing unit ex305 that decode audio data and 30 video data and code audio data and

video data, FESFLBRIGIGHIBY fOMEHIR 'EX RS iFtAGP daky ApfRratds astplife iHage 88cHufhg
apparatus agaeEtnG te HTE0ERACKNef thebbecssit OB/ertion)tiagt anquipat Unibes3Ristuding a

e e TR M S R e e e e
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

25 audio data, or multiplexes video data and audio data coded by a signal
processing unit ex306 into data.
[0246] The television ex300 further includes: a signal
processing unit ex306 including an audio signal processing unit ex304
and a video signal processing unit ex305 that decode audio data and

30 video data and code audio data and video data, respectively {which
function as the image coding apparatus and the image decoding
apparatus according to the aspects of the present invention); and an
output unit ex309 including a speaker ex307 that provides the
decoded audio signal, and a display unit ex308 that displays the

35 decoded video signal, such as a display. Furthermore, the television
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ex300 includes an interface unit ex317 including an operation input unit ex312 that receives an input of
a user operation. Furthermore, the television ex300 includes a control unit ex310 that controls overall

each constituent element of the television ex300, and a power supply 5 circuit unit ex311 that supplies
power to each of the elements. Other than the operation input unit ex312, the interface unit ex317 may

include: a bRYGOBxH18 uie s @bnHakesfasy Biteriad Hvids 8Hn 8saRe YRSIaNIRBoIBOUEX218; a

slot unit ex314ifoeRalling gttachraent of dhe ifpsardiuangdiemap@iionch asiatind) sadaa io
driver ex315 to be connected t external recording medium, such as a hard disk; and a modem
ex316 to belEoTERIFS A Rt NOAB AR O T Yo bR b AT I LR Hcally
record inforemtibncosisgi tusnt \wlatiedvalatfie isensevdstter meREly elathenpiowstoragepine
constit%ent }(;mue;cwtﬁ ﬁ)rtth?( ?J{alvig.riloant 15u ex ;oeo ar% g’oenrn é:ted to e %theqr throH ha ?{Pﬁhronous
bus. [0247]FirsT, the conflegura ion 1T WRICR The Television ex etodes mueifi?) 2Xed data obtained
from outsid&h@oughethersdtahitenexa@4 hndrothens3hd, répveditesrfive devode deokd@t A Wiltrizey
described. Ih {16 frlevision eud0 RO QesAian- NN 2 emele 49 caRliple) sxer) and
ip P émo

others, the muitiplexing/demultipiexing unit ex303 demultipléxes the multiplexed data bdulated by
the modulaffsn/défRodi@atts r uBder IBntrdl oftaE conitibl EBd 1 Garicleding HTGPU.

Furthermoreytiha-AndiantighriprocesebiLvnl eni descades ihe damutiplexed aydic-daga, and the
video signal 25 processgr;g unit ex305 decodes the demultlplexed video data, usmFgﬁ the decoding

methotP desCAE if6adr dFRMBOERNERSRAE tBIRVESIER BA05 FREHRED 7308 WFbVides the
decoded viday signatdnti siudia stgnalpudside respadively hWhemthe cidputoinit exgishaewdes the
video signal aq:d th%aud' signal, the sifgnal maﬁo be tem%%igzly store(f in buffers ex318 and
ex319, and StH&YS 5 thdt HIE s%ﬂﬁs”s Of BRSO S £OR GlFCERSP O e B thermore,
the televisidm Bxa0@: hiay reasi myltiplexedrdata ladtityeodhtél broad cast@nd wthers bukeinoorthe
recording medj d uch ic disk, an opti is da rd. 35Next, a
configuratioﬁ%\ﬂ\’/'v IC %%Pte%%nééxs(%ﬁ (‘:%cﬁssgagr? %%l(%lﬁ %{g‘%@%ﬁé aéﬁcol %%ege?%gﬁa I,Oj%d
transmits the 3 oarsidecdrvafibe dhtodaactn &t Fedo fding wedtlians Wil be @lescisbbelsin the television

ex300, uporr_'@z&?g operatigf} throygh.theiemote sertrelier ax2a0rangethets=theigrdia signg!

processing unit ex304 codes an audio 5 signal, and the video signal processing unit ex305 codes a

video signad @Ra8eSoRIHR iR edndalarfidaing ddinghe Béaing Hairstndesbenaa is @aah of

embodimenése Ithe ayHiRiexiapédsAw tiBlsxiast RO Beliexemthe wodaskvites signal and
audio signatﬁg)rﬁggtrogeiges_the resulti,ﬁpﬁ signal outside. When the io multiplexing/demultiplexing unit
h

ex303 multi RILS Goha 4R the YRGB fortsi SheCRGHAIE Ay HE Yt PorrilF SR in the
buffergex320 atcekd21e and Othersisotrad tbe sibsalsarkiereiiuged énayneprerizeagion with each
other. Here, th ffers ex318. ex319, ex320, and ex321 may,be plural as iljustrated, or at.is least one
buffer may & gr‘%ﬁe A %IJE’aEII}eF iSion %ﬁomﬁﬁ{@%ﬁ?g dgta%r%)afg&%ljrgiaiﬁeg butter g@‘?hat the
system overfi@d atak lomiedfowaday & @vaidet ertiesntthel arodalation/dérbiod datidmainitréx302 and
the multiplexing/ It ' i 03, fqr gxap 2 hermo television.ex300 may
include a Zoélgogn igmgﬁﬁ%}ﬁgegi%één f\y input ro%rjnr[%’rﬁgﬁgﬂggrg:gcg%ﬁeﬁaﬁggéggtha the

configuratioH bk Skaiind erektrard ddeeasiii phpr abiadiastdica rsaertiie héemisi gl may
code e obingii AURRUAY 6 degNISRILOXEAR Sa0R UMY RS Vs usde data

the description, it may be capable ofonly receiving, 25decoding, and providing outside data but not the

coding, mulfiPRxAECaAINFoTIRTS BGtsiHE TP $6D 4G FERIE R e ATNRAINE BN/ okBEr ex218

reads or  television ex300. The output unit ex309 provides the decoded video

signal and audio signal outside, respectively. When the output unit
ex309 provides the video signal and the audio signal, the signals may
30 be temporarily stored in buffers ex318 and ex319, and others so that
the signals are reproduced in synchronization with each other
Furthermore, the television ex300 may read multiplexed data not
through a broadcast and others but from the recording media ex215
and ex216, such as a magnetic disk, an optical disk, and a SD card.

35 Next, a configuration in which the television ex300 codes an audio
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writes multiplexed data from or on a recording medium, one of the television ex300 and the
reader/recorder ex218 may decode or 30 encode the multiplexed data, and the television ex300 and
the reader/recorder ex218 may share the decoding or encoding. [0250]As an example, FIG. 22
illustrates a configuration of an information reproducing/recording unit ex400 when data is read or

written from9EROicaidR IR INBImaReh EBRYIds NG dedriiny thid @ Rl rHEfriERe

constituent glgraemta - #%re XA XAV AXAD3WeN404 X408 D96, and ext0téada slesrribed
hereinafter. Th&? gptical head ex401 irradiates a I%}saer spat in a recording surface 1 thef}:?%or%ng
GheFomhe

; t
medium ex S5 AL B0 Bt SR B AL R0k RERUR hrid Gel e R Ehe T
recording safateothies jecheding: diedisig rex? 1o tacessadrilge infiotnsitid 04T ke deadwatiGuticording

unit ex%OZ %Ifgzﬁ%qa" n‘%ﬂﬁ%% ;sciglei;c%% dnu

ctor laser.included.in th ical head ex401, and modulates
the laseér lightaccording to recor a#ﬁg ?ggr%dmaignnc’ite%%%ggtlcn% it ex: %%r?fﬁlﬁl%]s a
reproductiohi Bidaal obtzined by elbaricallytdelectind tiex tefie cted ight tfrom tioel regordingsaface

using a phoip.deteglo udeh s e Aesiial heark x4, ang demadulates s rengglistion sianal by

separating a signal component recorded on the recording x215 to reproduce the necessary

information UTHE Bt a0 i persrikhes HoftRHe dierhidida ke Bél racsttd sHRb r@B6rding

medium exlb angldhe infrmation-gepradnged fram g recosdipg medium ex2ippERe disigotor
ex405 rotates the recording medium ex215. The servo_control unit ex406 moves the optical head

ex4011d a PREHEIRIRHBEARKBFHALOREXER IR Edttrolin g Thid! FiRAGs S 8riVatot388Re dER Fhotor
ex405 so asitedfotiow thedasesispod The systie/n sentreluinitexd0Zeoptietsaverattheiaformaten

cystom confORCes 07 B0ing USHoRE HcrnateA sEIBAT tteib Hes &xABE ARUEUVAIS adhg and 25
adding nevyrietmqt&lxioedasi neesgsaany carid dlyi dime mttdiulatimhremﬁmng ubie eaﬁ%&h@cépﬁwdyction
(rough the DAL AT SRi0T i bay CE b 1) bl SLA (A LT sk S Semrol uni
ex4071inclutiess top rRAMitle ranse ynieophcsass on B Exkrviteopreves8ing by ¢aitlsargroeeémputer to
execute a pERgramy{anregd %Y%e-EW?éllﬁhtﬁ%ﬁ*gEéh%ﬁBﬁcﬁh'ée%qrgt‘éﬂjr igedigiena lasgr spotin
the description, it may perform high-density recording using near field light.
underflow may be avoided between the modulation/demodulation unit
ex302 and the multiplexing/demultiplexing unit ex303, for example.
[0248] Furthermore, the television ex300 may include a
20 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.
Although the television ex300 can code, multiplex, and provide
outside data in the description, it may be capable ofonly receiving,
25 decoding, and providing outside data but not the coding, mulitiplexing,
and providing outside data.
[0249] Furthermore, when the reader/recorder ex218 reads or
writes multiplexed data from or on a recording medium, one of the
television ex300 and the reader/recorder ex218 may decode or
30 encode the multiplexed data, and the television ex300 and the
reader/recorder ex218 may share the decoding or encoding.
[0250] As an example, FIG. 22 illustrates a configuration of an
information reproducing/recording unit ex400 when data is read or
written from or on an optical disk. The information
35 reproducing/recording unit ex400 includes constituent elements
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35[0252]FIG. 23 schematically illustrates the recording medium -50- ex215 that is the optical disk. On
the recording surface of the recording medium ex215, guide grooves are spirally formed, and an
information track ex230 records, in advance, address information indicating an absolute position on

the disk according to change in a 5 shape of the guide grooves. The address information includes
information foftelernfift§ posiBsAdsr re@éﬁj%rblﬁé‘lg@ozﬁmﬁ@xe anghit ©r48chording Btta.

Reproducing die i matiae irask %236 padJ paring Hieaddsess inferadtionei anappacsHys that
records and, reproduces data can lead to determination of the positions of the recording blocks.

Furthermordth reRoPImE MettiPER & itdiad S AL R GG A £&e58, BRdtn& an

circumferenogited eN2R2t@ndrareoiutes oircatmdercacalatke ex234-cfhectath Irperdingrarea€x233 is
an area for use in recordinL? lf'_he userfd?ﬁeﬁ The inner, circumfergnce arearf Szgand the outer 15
| 5k i

circumf%renlfé%crft)r[éﬁjall 22232 th Are Ms gndrgﬁt%f&lé%?thglg H'f8cofdt ex§§§,dre§ gctively
are for spedifitarse akicept fof necondidg théi oser daterdihg inforimaid 0 Pepiedicingilgcdrairgsunit 400
reads and wyit ' t ed Vi ta; or tip at [ multiplexing the
coded audivc\ga%@? €eo %ﬁﬁrﬁaﬁ%ﬁdﬁ%ﬂﬁg %gtalr@pgﬁg%ngégggagx2@§%§aﬂ?§gﬁ&rﬂinggﬂrlﬁedium
ex215. [0253]ARkYaGAAN Bpticalahsk hdigita lages siicitas @DVB ehig 8D dadascribethds an

example in {he,deseriptien, fe-oaHcALYisigL Mt iashe spMARd MAYe.AeRisadiskdaving a

25 multilayer structure and caEabIe of being recorded on a part other than the surface. Furthermore,

the optital FEAAFHaRY brical WnuiBlRe A al e ofe RGBS dligiBE, s tBSording of
information psingrighyos gefersanitbidiffesephwavetrngibsdp the RameippItionobihe @ptipalalisk and
ex210 havi A Amie eSO AN Focchve B AP B SRNS G382 SHER At efrocuce
video on a displey! deace [soinle as armrormi\gigiatiqn syﬁemr@(ﬂﬂrld;&gin me@arraXZéQZimShetdigital
confguratiof B SR AR Gg: S DT SLAYL it MO A et aten (P ed IR 21
The same wilbbdstrilecfonfiee comffigar diio b of the ecomaslien dtid Tetherct hdanphdingexd2 L nd
others.  and the information reproduced from the recording medium ex215.
The disk motor ex405 rotates the recording medium ex215. The
servo control unit ex406 moves the optical head ex401 to a
predetermined information track while controlling the rotation drive of
20 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 ex404 and generating and
25 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 includes, for example, a
30 microprocessor, and executes processing by causing a computer to
execute a program for read and write,

(0251} Although the optical head ex401 irradiates a laser spot in
the description, it may perform high-density recording using near field
light.

35 [0252] FIG. 23 schematically illustrates the recording medium
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[0255]FIG. 24A illustrates the cellular phone ex114 that uses the moving picture coding method and
the moving picture decoding method described in embodiments. The cellular phone ex114 includes:
an antenna ex350 for transmitting and receiving radio waves through the base station ex110; a

camera unit ex365 capable of capturing moving and still images; and a display unit ex358 such as a

liquid crystaf¥ipiay foRdisifayitg taeHasd sdédkas débddBasidas eagited By fiacearmbrahmit ex365
or received RYdhRARERRENIRY- 108l Yy gBoge a4 fyrberincludesop maln bady unit

including an operation key unit ex366; an audio output unit ex357 such as a 15 speaker for output of

audio; an alBi® HpatitR sk sGettada HRERSSfondToP¥aNGRaudis d4 esemBATmmabiasy for
storing captiedodgrnoasfilhpisties neeeidrrhavdiosipaconsd ardeeadeq datapbihg seneived video,

the still pict , €-maj thers; and a slot unit 64 thaj | int it f '
et that 38 Gorcl GBSEn G S RARRE! as ARSI K1 7T I3REER NI O Beample

of a configurafionrobttie rmeﬂputaﬁ phone i msm@iesoﬂbe@mnfdﬂesfgrerhoe ke Fdf62 24BtHa tthe
cellular phoge ext 14, dmplp sentislajnitexan designed g saniie! averal gagh il themain body

e
including the delsp ay unit ex asw € operation key u X366 is"connected mutually, via a
synchronou€Xds ex3Ta] toeqstwer $heplp dcais anitrdxE61ahivopération i aoatios ubitax362, a
video signal-giasessing yait pxE0 R camerppteriase UNtRX3e3, ajliqid prvstal display (HGD)
control unit ex359, a modulation/demodulation unit ex352, a 30multiplexing/demultiplexing unit ex353,

an audfd sighP fiedtssiAf uiiCex8a0 kiRt MREsS64, dHdriRerBRtRy ublit @xIELJORE\When a

call-end keyQb 8iRewekkey1s tUmee PAsbya HSRES RIGHAM dhe-payereskHpRly CirgHit Hiif&x361
supplies the res eré(_‘:}lve units with é)ower from a battery pack so as to activate the 35 cell phone ex114.
[0258]In thecé’éﬂﬁ FREAS ©xA799 tihe addio S5 HoREESRFIFFHERSBHER RS ReS mit signals

collected byTthe alittie gt tiih gx3b6dnewdGESCoNwer sation foedgesivtmdigital aticdig sigealsender the
control of th ngain conlirRI unit ex360 including a CPU, ROM, and R 5 Then, th

modulation/8&8¥odulation Ginit' 8X552 p%'ﬁan@ggﬂr%%éspe%'t‘r%% p%( inga a:hetgiSitanﬁgiB
signalssandcine urarfemittiog amcere cewdidpuriibex3at @enfaids digitdl-tniasidey obnteesida tand

frequency c ' the.d as i resulting. d P te 50, Also, in
the cellular gﬁ‘gﬁ@ (;P)'?ﬁ:lb Fﬁ?g 1%%%%%fnitrlt|8n%?§n§§r\(}e% iviﬁglsélljnﬁﬁxﬁ%é@ﬁ%&%hgg@gg ?ef%r\‘;\ed by
the antenna 8%350 iR 9dibe dosredation mbae antopenetmd ffequenty ooubreiem anaghenit

analog-to-digiig) Copyefsion o8 therfiata. [P3addhely e mestiatianideraodualion Wik gx337

performs 15 inverse spread spectrum processing on the data, and the audio s%nal processing unit

ex354 convBHe FIRke 166 A8 BIRSR, RY 48 wWiigH dbihaLeded dy SRpRDANK I8R5 7.

Furthesmorej a¥aenfap erneaidnglatarconyauaication-apds isleansmifted, text gata ol dae gnmpll
inputted by %)eéag&?g th(\a/éft%ration key unit ex366 and others 20 of the main body is sent out to the
main control thft'&%366% e operation input control unit ex362. The main control unit ex360 causes

the modulatj@Zdahodulatioki tinitex@52rioquetfoeh dpskat spactyua lRrpeessing loretheataxi/data, and
the transmiting, 300 BCelVgE U SXE5 L L O e e A9 1R - 198G Y FAVRIRION R0 % ptical
disk is not limited to such, and may be an optical disk having a
25  multilayer structure and capable of being recorded on a part other
than the surface. Furthermore, the optical disk may have a structure
for multidimensional recording/reproduction, such as recording of
information using light of colors with different wavelengths in the
same portion of the optical disk and for recording information having
30 different layers from various angles.
[0254] Furthermore, a car ex210 having an antenna ex205 can
receive data from the satellite ex202 and others, and reproduce video
on a display device such as a car navigation system ex211 set in the
car ex210, in the digital broadcasting system ex200. Here, a
35 configuration of the car navigation system ex211 will he a
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25 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 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. 30[0260]When video, still images, or video and audio in data
communicaf8R et 9P arfarafxdmedethénGledi signal FrBSessingiviit@xaBH: chinpresbés and

codes videq-signiafs s#plied fregt theAMerp unit X365 PRIBISH/BONINY Bistuie,e0¢hg prrthod

shown in each of embodiments (i.e., functions as the image coding 35 apparatus according to the
aspect of theBESUMEA IRABH) FRRCOLRR U hFitthe %8&&%| BRE R @eex 114, and

multiplexingsdg@igtiplexing unit ex353. In contrast, during when the camera unit ex365 captures video,
still images, ers, th dia,signal, processing unit ex354 codes audio signals collected by the
A0 bt LR 55456, ancr s arorie W LCRbaabto GBLIP G AR Ao MRSy
ex353. [0261 Ehenmuitigie pirg/deen aktigievgn gt exi3 53 chulti plexesviiregc pdetLivid edatada supplied
from the vi ignal p %ﬁﬁ»‘i' nit ex . ed aygjq dat ied from th i signal
processingdﬁr%tﬁgg 4,ét%smg g; %éédé%err%‘riﬁg%? (r%é%'l%o%? henﬁﬂ% m%o%tﬂﬁ%gjn/ eﬁrr(?(?&aula%gxqb%it
(modulation/delie@satioR Biréuitamt)ex883 peribamnstspresian siéagummplocessiiyi og thaeialtiplexed

data, and thg Jipesrefting gRdiieseh4Rg Wil 63 LReHYMS digiiAkiosanAlRaSoRN 8rsian 2p5k

frequency conversion on the data so 15 as to transmit the resulting data via the antenna ex350.

[0262]\WherPfec@RAiHg 100 X N8 FeShitidME B8ke D % SVeLS BAjE HRHERMEIE thiieh as

communicagonduedecey shandrasiving & ¢ramalh Wiy vidro apdipkawdioatiaeles dyordgetp decode
the multiplexeddatarec ive%viatheantennaexSSO t%; 20 multi%exin /demultiplexing unit ex353
demultiplex68 R FrAtIeXE8 ERAMAIS L PeD b stRSRHVEH BY L18iG BAEHR Fetr Yand
supplies theTyidecesignal proceseirg unidei@sh vithrtbaicheed videsi dato dyduhetaudiuzigngl
processing unit ex354 \/iv(!)th téze codegt audépé \ta throug?othggsé/ngpra%%seb% C370. The 25 video

signal proceas%ir?doﬁrqﬁ%x décsdes thevideo sirén%Fusmg ntl)ovmg picturXe ?(osdilrﬁ:gs]n?e%h%d
correspgondisgeas ke riovimutiptureadoding idetiaot showin inrgaich ofréinlsodirbéntsyicé., imations as
the image %998&9@&9@%? a}ﬁ?ﬁ‘i’i”&ftoa‘iE‘Si%%p%ﬁ ARG AGSEMNVEREYY: 2pf thenAhgdisplay
unit ex358 displays, for instance, the
captured video or still pictures, recorded audio, encoded or decoded
data of the received video, the still pictures, e-mails, or others; and a
slot unit ex364 that is an interface unit for a recording medium that
20 stores data in the same manner as the memory unit ex367.
[0256] Next, an example of a configuration of the cellular phone
ex114 will be described with reference to FIG. 24B. 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
25 the operation key unit ex366 is connected mutually, via a synchronous
bus ex370, to a power supply circuit unit ex361, an operation input
control unit ex362, a video signal processing unit ex355, a camera
interface unit ex363, a liquid crystal display (LCD) control unit ex359,
a modulation/demodulation unit ex352, a
30 multiplexing/demultiplexing unit ex353, an audio signal processing
unit ex354, the slot unit ex364, and the memory unit ex367.
[0257] When a call-end key or a power key is turned ON by a
user’s operation, the power supply circuit unit ex361 supplies the
respective units with power from a battery pack so as to activate the
35 cell phone ex114.
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30video and still images included 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. [0263]Furthermore, similarly to the television ex300, a 35
terminal such as the cellular phone ex114 probably have 3 types of -54- implementation

configuratiol34@dding not Bril) €)GE MR En 8 Xddeivirid) & it AP isEAI PPEGIBES Ebdihg
apparatus apg;i2 8ReeiNeANRAFaiUSH B @R WghBanMIting drmipatinciiding anky A eqding

apparatus and (iiiéa receiving terminal including only a 5 decoding apparatus. Although the digital

broadcastingsysferileX ot &N Al REZIRHEHR I P Rd PY P oHANRIS BB SRRing audio
data onto vigdeatetatiadn the dragriptiont fae imiktipezeddatal méynbezdarIpbredTad By sRIApEXINg not

a_udio data_ t character data e\at d to,yideo ontp video data, and be n tmultiplexed lo ata but
Video data RO HAS SR GO A R sting WLt ack AR TR et Beboding
method in egehdfrembpdimoerssicandre Usedlig By aftieodeidees| and isystarms dessnbkdildus, the
vention s T 1§ RS In i G R SRTor Enod o LR,
departing frbMf e BcOHEDN wgieﬁem'wiﬁh@nd@rsa[oaemmar@ameﬁﬂ 15); na\rﬂéuldgw chatbe
generated Ry swiiehingn3g ARGESERRY5 Beween §) the MAWNG BietHs-codiag methopsor theraoving
picture coding apparatus shown in each of embodlments and (i) a moving picture coding method or a
movindCpicttire CoAHG Ah AR FFEMIBEMIP Wit e diffePeRPdthivfald %Li&]tasrmrn%eﬂ MPEG-4
AVC, 25 angh¥C-3nlad Heesc ydien anpluralibeof vifleestaiaibal contias e performs

frequency conversion and the analog-to-digital conversion on the

data.

[0259] Then, the modulation/demodulation unit ex352 performs

15 inverse spread spectrum processing on the data, and the audio signal
processing unit ex354 converts it into analog audio signals, so as to
output them via the audio cutput unit ex357. Furthermore, when an
e-mail in data communication mode is transmitted, text data of the
e-mail inputted by operating the operation key unit ex366 and others

20 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
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

25 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
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.

30 [0260] When video, still images, or video and audio in data
communication mode is or are transmitted, the video signal
processing unit ex355 compresses and codes video signals supplied
from the camera unit ex365 using the moving picture coding method
shown in each of embodiments (i.e., functions as the image coding

35 apparatus according to the aspect of the present invention), and
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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
30 data to be decoded conforms cannot be detected, there is a problem that an appropriate decoding
method cannot be selected. [0268]In order to solve the problem, multiplexed data obtained by

multiplexing: ERIARIAR hE ctRsie drvddamcidde fias Eharupiube Heiny trmHidARéeNiHIGrmation
indicating tq,witichysfandard thesinvigdes dalRicRNRIRS e sReRilFStvGiuEs akhe apliiplexed data

-55 - including the video data generated in the moving picture coding method and by the moving

picture codiMif&shathitid ERRREinTAPEhERbotiReHis RIshe el dirakesatgrivet §%é Pultiplexed
data is a digitad stfeamdivthe; Wi S-2 diiarseert Sireae faimalod[ARa1F 1Gn 25 diusyatesa gtructure

of the multiplexed data. As illustrated in FIG. 25, the muliiplexed data can be obtained by multiplexing
at lonsPonebEh A1 sHasnt SHER. Y o pF s RN L PIFeg S8 LT Tous PLR 9
interactive graphies 3§8am. The video stream represents primary video and secondary video of a

movie, the j eam (IG).r i i0. nd a seco iq.part to_be mixed
with the priié%/% ajtsljzjio partﬁL br%qtrﬁg %?éi%rﬁﬁ% érap l%g Eétrxe?gr% r%%}gséegg?sg};ﬁﬂ@sﬁ 8# TRe movie.
Here, the piifargeditid ?eid@@ndlgﬁaes)u_@ Ib@&ﬁs_ﬁf@yedt_(brea\écieenfﬁmath@ secesdang vided is video
to be displaysd g asmallen 45 yipdey In gPrimany \ddeo rithargiare e intpiastie raphics
stream represents an interactive screen to be generated by arranging the GUI components on a
screert OThePfiBEBSHHBAMUE odetBin Mhe tsbvihPpibiifd RERimai Methdd 8Fhdne hbeiRg pletire

coding appafaiies shAWR 18 8aFH A RIFRAAIME RS i a8 YINE SR PO todipg-Aathod egby a
moving picture codlgl%ra%pparatus in conformity with a conventional standard, such as MPEG-2,

MPEG-4 AR 32t RETOFHE SRIBAH SRR G5 TR CREBINNCE Witk SHPrr Y drde.
Dolby-AC-3aRalby figital fPlussMifti BT S, BAS-HDPeardvinear PGV [02%Q]Fach semyrngluded in
the multiple ed.%aégtis_iden(iified 25 %y PID. Forﬁ?meple, 0x1011 is allocated to FtrBe \(/5'%0 stream to
be used for LS HTL AU OB TE WA AR A TS 6IHE ARNBE PR 6%
Ox121B areaallboatedriorthid flesergatiohi gogaplats stieaths @xit400ts @xB4ALF are allocated to the

interactive igs strea B e.allgc 0 Vi tream 0_used for
secondary 3:@2(? gjthe mm@gﬁ(ﬁ%%ﬁ\oﬁg gt;o %g(ﬁf g agreeiﬁ%éatth tovgﬁgcguﬁ leﬁrlé%ﬁ\zttgo %Pe used
for the secoYiiyRiEifo 36 BeaHeib withtdhéd HRarINaLitiod [ien 1[F G e sebmatieugivMusgates

how data is SauIEPIXRH.w i+ IRFfa@ Y dROFER2A 11433 AYBRRIE i9f idlae fragesanrhaniio 35
stream ex238 composed of audio frames are transformed into a - 56 -
multiplexed data received via the antenna ex350, the
20  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
the coded audio data, through the synchronous bus ex370. The
25 video signal processing unit ex355 decodes the video signal using a
moving picture decoding method corresponding to the moving picture
coding method shown in each of embodiments (i.e., functions as the
image decoding apparatus according to the aspect of the present
invention), and then the display unit ex358 displays, for instance, the
30 video and still images included in the video file linked to the Web page
via the LCD control unit ex359. Furthermore, the audio signal
processing unit ex354 decodes the audio signal, and the audio output
unit ex357 provides the audio.
[0263] Furthermore, similarly to the television ex300, a
35 terminal such as the cellular phone ex114 probably have 3 types of
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stream of PES packets ex236 and a stream of PES packets ex239, and further into TS packets ex237
and TS packets ex240, respectively. Similarly, data of a presentation graphics stream ex241 and data
of an interactive graphics stream ex244 are transformed into a stream of 5 PES packets ex242 and a
stream of PES packets ex245, and further into IS packets ex243 and TS packets ex246, respectively.
These TS pHBIRIBMBRMRNtRIeRN G slias thehiinguliplexed!datd o247 a0emilticg27

illustrates hgw @ idee siiRaMdsStoned |inia L aiegMuItRE S PRekisdn BRparstal TAsdirg barin
FIG. 27 shows a video frame stream in a video stream. The second bar shows the stream of PES
packets. AsIRGRAEPI LG BRBIRLHERORIK a8 AR, WD, R/ Frams iyt tinadesming Lidel 4ebas is
divided (;ntr?mwaﬁsasi Inictises r%m@wse%i f{?d)%ﬁ@ﬁ@ﬁ i@ﬁ_gh@frﬁmﬂ] im@h Mfdeﬁgl@ rnsﬁéerlltation
unit, and the, pictures are stored ina p ad of e of the P ackets. Each of the PE ckets
nas & PES AR ARG PRI Sienabl UGHY IR FASSRaHE B S FEEIATE dispiay
time of the pietw s & @ adbcousg iTeng Stamp {IPTS) éndtatiagod tetodihd tinme wdt théaxittgre.
20[0273]JFIG,, 28 illustrate rmatof T cket be finall ifte t inle . Each of
the TS pac(I?ie\fs"‘;D%s*(,g aﬁ%@b@@ %(l)xedglgrégt r?églck@ ?rﬁ:%ué?ﬁé%g L%ég';/(/gté T &%ﬁ%ﬁ&%\ﬁéﬁ?ﬁ%{%ion,
such as a Pmapr lﬂﬁrﬁiﬂimgﬁ@‘wb‘a@ﬁi apy m@ﬁiW@fiS(@ay@b@wﬂ '@Iodﬁ@aj_éw.tmba?stﬁackets
are divided ik Sttt |9 R-BRRGS TR ey, ARENASP BOMGE treffagtaline TS

packets is given a 4-byte TP_Extra_Header, thus resulting in 192-byte source packets. The source
packetd ared@iieh oh YhdsRuHiplexér8iia. The TP_Extra_Header stores information such as an

Arrival_TimeaSup (ATS)ashe idis shiews @ Banster sfaft e & dhwhisteeadofdhe Tigpackets is

to be transferred.to a PID filter, The source ggﬁ@s are arranged in the multiplexed data as shown at

e .
the bottom &7 RSP FhH TR ABERTIRGM BrS A Eag BTand HRDiSxEaHAS HReiled

source packet anyhsis (SPisY.i Y 4RdchyaftbeESdeaeketsadcludasin thi eutviened glasa
35includes nat only streams of audijlo video, subtitles and others, but - 57 - also a Program
ey e ;

Association“Tabié waei@r%gram%/ﬁ% ?%b%%ﬂﬁﬁa dhda B ggﬂ%ﬂﬁ g:lock Reference (PCR). The
PAT shows 2t a]PID in &BMT esetbinethetmaltipleeeendatmindictites, aad md?1Diof ibedPAD itself is

regisered a5 foiog R RIT Spies0e ot Unetiarun shaviles. ALl IS n s

included in the multiplexed Hata, and attribute information of the streams corréspond

The PMT aldt iediiafl60< He8@igisr8rdlagng ao piee oh lIfglaxeasddts. iMive ékeriptors have
information F@g@@§ copy control information showing whether copying of the multiplexed data is
permitted or not. io The PCR stores STC time information corresponding to an ATS showing when the
PCR packef ETHER&GERED tox decoder, in order to achieve synchronization between an Arrival Time

Clock4ATC) that is @i agistel AL, Bed gehysterad irpe Clagk thikg thaids admesaxis,of PTSs
and DTSs. %?%)275 Flm illustrates the data structure of the PMT in detail. A PMT header is
disposed at & opo¥ & BAPTMOU PP IS 68 LB TYREN Y F Rt R R IR HHESPMT and

others. A plarsdity of dpgerittns relatirgrioi theeencittipdéxechdaid immdispieseadh dfteii jhe Rivivivegder.

nformation el s {16 Gy gALeh 89 nigraige depcrbed e descapior, Alg e

descriptors, a plurality 0 es of stream information re gto ream
multiplexed @atd o3 @isposed.FEacH iffece of ssit@amd fdinsation mel MR E Str@anVIdEGrptdy €ach
descriping igfogmagion, such as a stream type for identifying a compression codec of a stream, 25 a

stream PID, and stream attribute information (such as a frame rate or an aspect ratio). The stream

descriptors BP2Edual in nuBEEoREeAU BéY 67 Bk &y id aee dadmpiBREC@atorms to the
different standards is generated and is then decoded, the decoding

methods need to be selected to conform to the different standards.

However, since to which standard each of the plurality of the video
30 data to be decoded conforms cannot be detected, there is a problem

that an appropriate decoding method cannot be selected.

[0268] 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
35 video data conforms. The specific structure of the multipiexed data
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[0276]When the multiplexed data is recorded on a recording  medium and others, it is recorded
together with multiplexed data 30information files. [0277]Each of the multiplexed data information files
is management information of the multiplexed data as shown in FIG. 30. The multiplexed data
information files are in one to one correspondence with the multiplexed data, and each of the files

35includes MGERED Eat iMideRatidat stregh eaisde infothRtionovEsg ahetaientyding.
[0278]As i”lﬂﬁ%ﬂ%’d"aﬁ@b@tﬂtﬁm%ﬁ@%@'&@z@é@@ﬂﬂ%&%‘#B@Hﬁ’@éé‘ﬁé@'ﬁ At Fepfoduction
indic

start time, and a rigroductlon end time. The system rate ates the maximum 5 transfer rate at

which a sysBRPRIER 8BS HPERIGINRII ¢ Sap5h84 the MBIPIRNER SR B BSiifter. The
intervgls of Hig %Ssﬂﬁ@%ﬁlﬁmrtﬂm mpEmezgvﬁfigmeﬁ%&t%]am fﬂ?hﬁféhaln a SyS;egl rate. The
reproductio ime indi s a PTS in a video frame at the he the multiplexe tg. An
imervalof oL 04 He 10 1o Eea 20 o IR TH CdBoENE U e bid 5t A H S AR an the
PTS is set tdshé heptodtedoimerid Bme2 J0279FA sshtwm @x EHS d3izn pecetnd atibibaita éfobrpation is
registered i f tribute_information, for_ e P str in ed multiplexed
data. Each %}}en(?eﬁé%%ﬂbb%te%gﬁ%%&m%%% hojg gif?g%ﬁtgi}f%gﬁgg%ﬁ d%ﬁ&%é%%gor% \#\?hée Eréft e
correspondiptestfeintina vigea phrisam sdneidio {Féaim, a peesantativiigriaphivs seamhitsan
interactive grgphics Streare GRAOPIEEEAdTiseanatibisdriowalen sl Sabmaion
including what kind of compression codec is used for compressing the 20 video stream, and the

resolution, ¥FER rafiRaiPivagetite ¥ tHE PIEBI BT fitkul e BRECFRDES it BIEN f1 ¥hé VRIKDL stream.
Each piece phatidia glreass astnaute/informatipn saties BirimaiPRWREHUENY phakkiRd 8lidio
com_pression z(a:rgd(-ac i%%%eg f?fe cs%rggr?:lssirrll trhe lfgisossi};gans;‘i rgow many channbetl?t;aerg ionfcjc deed in the
audio stream@{hic P ation grap (ream represents su
movie. Here, the primary video is normal video to be displayed on a
screen, and the secondary video is video to be displayed on a smaller
15  window in the primary video. Furthermore, the interactive graphics
stream represents an interactive screen to be generated by arranging
the GUI components on a screen. The video stream is coded in the
moving picture coding method or by the moving picture coding
apparatus shown in each of embodiments, or in a moving picture
20 coding method or by a moving picture coding apparatus in conformity
with a conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1.
The audio stream is coded in accordance with a standard, such as
Dolby-AC-3, Dolby Digital Plus, MLP, DTS, DTS-HD, and linear PCM.
[0270] Each stream included in the multiplexed data is identified
25 by PID. For example, 0x1011 is allocated to the video stream to be
used for video of a movie, 0x1100 to Ox111F are allocated to the audio
streams, O0x1200 to Ox121F are allocated to the presentation graphics
streams, O0x1400 to Ox141F are allocated to the interactive graphics
streams, 0x1B00O to Ox1B1F are allocated to the video streams to be
30 used for secondary video of the movie, and 0x1A00 to Ox1A1F are
allocated to the audio streams to be used for the secondary audio to
be mixed with the primary audio.
[0271] FIG. 26 schematically illustrates how data is multiplexed.
First, a video stream ex235 composed of video frames and an audio
35 stream ex238 composed of audio frames are transformed into a
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25 language the audio stream supports, and how high the sampling frequency is. The video stream
attribute information and the audio stream attribute information are used for initialization of a decoder
before the player plays back the information. [0280]In the present embodiment, the multiplexed data to
be 30 used is of a stream tgpe included in the PMT. Furthermore, when the multiplexed data is

recorded orf BrR2BrdMIRedR AR KBS ieb rédd arrbina MiefmfdidrPincikats axihd dfislexed

data informagjpprs uspdoMpee saewifieallv,the maying istyse crding sleshns! ordke amaying picture
coding apparatus described in each of embodiments 35includes a step or a unit for allocating unique

information THELARRY - 8912 \Rdéd RiERS YRFRIREUBP IR RTovii§ PR GE 5 dir N &RGA 8f 8 moving
picture codingrapaataies grepehay embedimentsa thestreanstimenraiudethindhs PAdFrobthe video

) Ay o, With th h ; he vi p h . :
cocing Ttk oPFERGBo R AAtrd g LA L AeerBA S Cachner SbBLhaHIS Sah be
distinguisheieh tmmMYigackiata thaP dahfontdsTts arothet stam@at 6, 028 Fatithemnord, Ge 35S

i i . . . h ) Ins
exS100, 10 BB e e 0 The e o e A e T RN nIcEd i the

multiplexed&retinformation is obtained from the multiplexed data. Next, in Step exS101, it is
determined esher or not tesstream; (e paERS Vitlo Seq aKrdyfe Hfermatign indicatps,that the

multiplexed data is generated 15 by the moving picture coding method or the moving picture coding

apparafus i$EEaerifedimarte tArienm & 8ctstailed haehE $5rBaN WPpELG e ReeWaeam
attriguae inf%rma@i@_@ ineiGaiessthaldhe Mulinered @tﬁaeh @%@Onaﬁ?)%%s!@tﬁ‘ﬁ@@éiﬁ% ﬁi@tgﬁtgf%iing ’
method or t movin € coging app ratus [n eac embodiments, in tep ex ecodaing
o rforma S B I R e e e e BRI NG ot e e
stream typeyyr3heavidepystréarf laEriQute thferviateon ststeatesi saifordwdade to thactangsndiornal
standards, such as MPE(S-2 .MPEG-4 AVC, aigd VC-1.in St%p S?%S“F” vqf%(fo ing is en:?rmed by a 25

moving pictgrlg %Je%%séting métiod in %bnf:-lorr]mity Wiﬁ'llﬁ't]g Convéitional Statdaras. [0282]As isdu(:%: :

allocating amess @nichid amluen i, the stidaenpypeLioethe vidsbsteshim attriRyédaidrofatac e ables

alocality e _ sk s
cpparats tha Joa R ok o] LGS dan TSI e, LVeR ek fleved

data that coRfePmb €6 8 @iiffsremietafd Fa8S Fipat napprosiatbadesodiid method isadpparatus can
be selectedqyidpisjt heromesmasnible tpidgeodelintpraatisn witheld amnsEostEwHRerare the
moving picture . _ . _

indicating a decoding time of the picture.

20 [D273] FIG. 28 illustrates a format of TS packets to be finally
written on the multiplexed data. Each of the TS packetsis a 188-byte
fixed length packet including a 4-byte TS header having information,
such as a PID for identifying a stream and a 184-byte TS payload for
storing data. The PES packets are divided, and stored in the TS

25 payloads, respectively, When a BD ROM is used, each of the TS
packets is given a 4-byte TP_Extra_Header, thus resulting in 192-byte
source packets. The source packets are written on the multiplexed
data. The TP_Extra_Header stores information such as an
Arrival_Time_Stamp (ATS). The ATS shows a transfer start time at

30 which each of the TS packets is to be transferred to a PID filter. The
source packets are arranged in the multiplexed data as shown at the
bottom of FIG. 28. The numbers incrementing from the head of the
multiplexed data are called source packet numbers (SPNs).

102741 Each of the TS packets included in the multiplexed data

35 includes not only streams of audio, video, subtitles and others, but
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35 coding method or apparatus, or the moving picture decoding method - 60 - or apparatus in the
present embodiment can be used in the devices and systems described above. [0283] (Embodiment
6) 5Each of the moving picture coding method, the moving picture coding apparatus, the moving
picture decoding method, and the moving picture decoding apparatus in each of embodiments is

typically aciiR i Rafcim dhevortagiated 2piail5Ad Lad P sedi@mdyriedabs?) citit) As an

example of hell §1pFHarddliusyater dfea£epEgupation, of thed BhFXERAE atimmade pio ere chip.
The LSI ex500 includes elements ex501, ex502, ex503, ex504, ex505, ex506, ex507, ex508, and

ex509 to b€ ib low, ' a n ' a rt h u 510. The
b fbEgdidR, B the BilaiRredaralan Hidiea 6 2ad B rthb i HIBuE 2%
power suppiyganctjﬁt ur&}tg‘txgggde @ﬁvme@d b)g %}Lﬁmeatb@gfflasnignmwithtﬁéa)m%ebgvhﬁg Ithe
power supply: gircuit_unit.ex505,is tyrned on. or exa , when coding is performed, the
D00 T S e ek B BT 5 R, K R A B R o v
TO ex509 undér abtitibldiaicdotrot atiio x50 1 relslipaCPibexsoR pa diemdrg dovardliér £x503, a
stream 20 r 4 Vi r nj The recei ignal is
temporarilyﬁ%egd}?r? 2%%%@% %ﬂ%@fé% %%éﬁgagggéyé%eﬁﬂ%ﬁ?n@ i:f:cf):ﬁtfr}'ét?l(qca)ﬁt\ré{eg l%)1'r1trol unit
ex501, the Sibedigaerspsegmdned inty aarapdAdnS Eetorting 36 th& prodédsiiy @anfbantehd speed

to be transnaigg,in 8 slanalisecessint 850 HRi &Rtk dhe iRl mcas s Hniexse7 codes
an audio S|%pal and/or a V|de?$3|jlfnal. Here, the coding of the video signal is the coding described in

each dPemBEEnTE s SEQF@R Pidre TRE éfJ@aﬂ'Br%B@é%iﬁarﬁﬁi%B?W R el hRuRpRNERGhe
codeg al#irilwﬁé@_zcm%tml : rtﬁﬁkgdgﬁqﬁ@t@,r@f@_ﬁégﬂe@@; elgj%&%@,rq\ﬂ%%i?b@ 30 I_@uHiiréeéehd data
outside. The provided multiplex ata is transmitted to.the base station oy written on the
Cacorting meVHL R VAP BAASER: b AR e SR be Db Srefy Clfted in the
buffer ex50& sixsthuedt KESItan setsaareBysichmonizedavithedch BINE). 8H40285 A thoegl e memory
exb1lis anﬁeggegkguﬁﬁdgsthe -61- LSI ex500, it may be included in the LSI ex500. The buffer

limited to one

ex508 is no uffer, but may be composed of buffers. Furthermore, the LS| ex500 may
be matte intt0eh&Sdhip or aplrrald off cisipsi e X86IFiatie shoret aitiovighlthePddhtiol daitaix501

includes  a pMT header is disposed at the top of the PMT. The PMT header
describes the length of data included in the PMT and others. A
plurality of descriptors relating to the multiplexed data is disposed
after the PMT header. Information such as the copy control
20 information is described in the descriptors. After the descriptors, a
plurality of pieces of stream information relating to the streams
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,
25 a stream PID, and stream attribute information (such as a frame rate
or an aspect ratio). The stream descriptors are equal in number to
the number of streams in the multipiexed data.
[0276] When the multiplexed data is recorded on a recording
medium and others, it is recorded together with multiplexed data
30 information files.
[0277] Each of the multiplexed data information files is
management information of the multiplexed data as shown in FIG. 30.
The multiplexed data information files are in one to one
correspondence with the multiplexed data, and each of the files
35 includes multiplexed data information, stream attribute information,
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the CPU ex502, the memory controller ex503, the stream controller ex504, the driving frequency
control unit ex512, the configuration of the control unit ex501 is not limited to such. For example, the
signal processing unit ex507 may further include a CPU. Inclusion of io another CPU in the signal
processing unit ex507 can improve the processing speed. Furthermore, as another example, the CPU
ex502 may 88fe8s ¥ B PR of the signal processing unit ex507, and, for example, may include an

audio signaf groggssing Unigin syehergase. “ﬁ‘uCO'FtIG'.U“iB@>§50%H@C|UH€§IH?7§I§5Q@@ Pragegsing unit
ex507 or the 15CPU ex502 including a part of the signal processing unit ex507. [0287] The name used

here is LSI,/BIPRAY Qs dBe dEIRR) e K5 ERM [@q?sﬁéﬁ%ﬂl‘?gpﬁmﬁﬁﬁaéb Ry 67 th€degree
of integratiare (02881 MeseDVen dvayaie.achiene isjegraton-are:noh it to 2RdherHlimrha special

circuit ar a general purpose processor and sq forth can alsq achieve the jntegration, Fiel
Proaratm B S ARLE (B nd s PR TR e R A iae ter
reconfigurable pedegssbhthatalldiyd ee-ednfigteation af BHi®cdiibectioT becontigovatisnadf &nd Sl can

be used for;&ﬁ%ﬁ&% RRPLEPORE L%ﬂép%?eég@a‘%’cr%'ﬁabaéiygngsm%at.Wo%ewgg%%%%‘r% feeqnology,

a brand-new tec ogy may replace unctional blocks can be integratéd using such'a

technology SHségossibiiRy is TR trepyrseatiaveationtid ipglidadiceiteschnBlbyyirBe[02el o
(Embodimeptaih Whgn Wideqialn Jepreatad, |8 H18 2Qy1Rg PACtUra SO PG 1S INOE OF By HagBovIng

picture coding apparatus described in each of embodiments is decoded, compared to when video data

that 35%¢onf§rRd46d EBrRentionE) fadea, lsamasMmbrssendpEtha tipdoxedndake.1 is
decoded, therfogessIuEAEosat Hioharlyrasrerpestibs et $lex500 needs to be set to a driving

frequen(_:y li%g?rré:}:n t_hatg tgéthU ex5§2 0 %e used When vi?Ieo d%t&/i{\ congormité/ \i/vith th(_e
conventional rd is décodeif oWy rl hert thé tﬂi@lﬂﬁ@ r@&ﬁ@ s &8 Wéﬂ lt,ﬂﬂar@lsa
problem thatdhéspevwed donstrppsiorecreasasbiP2d Thficndes tiosolvie the prbblelD theé gwying
picture stream included in the multiplexed data. Each piece of attribute
15 information has different information depending on whether the
corresponding sitream Is a video stream, an audio stream, a
presentation graphics stream, or an interactive graphics stream.
EFach piece of video stream attribute information carries information
including what kind of compression codec is used for compressing the
20 video stream, and the resolution, aspect ratio and frame rate of the
pieces of picture data that is included in the video stream. Each piece
of audio stream attribute information carries information including
what kind of compression codec is used for compressing the audio
stream, how many channels are included in the audio stream, which
25 language the audio stream supports, and how high the sampling
frequency is. The video stream attribute information and the audio
stream attribute information are used for initialization of a decoder
before the player plays back the information.
[0280] In the present embodiment, the multiplexed data to be
30 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 information included in the multiplexed data information is
used. More specifically, the moving picture coding method or the
moving picture coding apparatus described in each of embodiments
35 includes a step or a unit for allocating unique information indicating
_450 .



decoding apparatus, such as the television ex300 and the LSI ex500 is configured to determine to
which standard the video data conforms, io and switch between the driving frequencies according to
the determined standard. FIG. 34 illustrates a configuration ex800 in the present embodiment. A
driving frequency switching unit ex803 sets a driving frequency to a higher driving frequency when

video data i¥i§@ferd@lid bg ERERIBSY BittiRecHamy R2tRoateH BeCRdiny pratire 85 ebdifg
apparatus deggiRf ipiedGRoOf eshagMepEa ey the &g BeaueRBY aVHiEIRE URE exgas3

instructs a decoding processing unit ex801 that executes the movmg picture decodln%ﬁmethod

described it E&H B &8 ditReNdRdelbdENRe Uiddo Aatat Wneh HROAVIGEETRR RHIBIRY o the

conventlonah$tandardothe 20/drtvitgdreguengy mt@hlﬁmwm@@@a@@ getﬁlam@@wmeto a
lower dgivm uenc th n that f the wdFﬁngata nerated gthe ﬂt{ cture codin §?method or

the mo@ing @tu 8%4dhn 5Sp(a? u@d@’%% B*}%B R rtﬁe HRAG HE uency
switching ukieex8URidstructsittie déceadirtppplovessingadrit ée302i 25 tupt istredrfrotm thaédeaventional

standard to (ggg%dta‘%g Qlédgd%tﬁ a. 1{82@%%[{49& §Qsﬁlg%al the driving frequency switching unit ex803

includes the ex e driving frequency contro unlt ex512 in FIG. 33. Here, each of the
decoding prd¢éSsidg unit ek8OthRaNRRECUtdT the MAvillyittalE Bes6diPg mEtHBEde3eniag in each

30 of embodiipgite anedhe i%%@@%%c%%ﬁ!ﬂgdi%et@%@? FEBENIS IR HiRiFRVPliond

standard corresponds to the signal processing unit ex507 in FIG. 33. The CPU ex502 determines to

which and2fg tneXfddotath @ HtRAR! 18R, ihelHARAg QR TatEI eI ¢e813tER & mines a

driving freqlaQBﬁbbméth@B rpiineh3hiepm the W%%ﬁ@@lﬁﬂ[ﬁb@é@%@t@&ﬁf%ﬁh BEpsASHing unit
ex507 - 63 - decode V|de data b.eha_f (1 on the aI from the CPU _ex502. F% axam\f)le the
ErHboditTént He

|dent|f|cat|oﬁlﬁttI%tﬁ?a io 85@0 aprob @IVuséB o RRNER: € data.
The |dent|flmmrnﬂfmmtlwhleﬂhmﬂlna}temt@tthm@ﬁestimnbetiwpérmtﬂmﬂhmrﬂIEE bot Etmaarbe any
information Hn as Ih |nfor atlon n&iﬂcgt%s tgh\gtctt stand rd he v (?D ata cogt;]oegrrna

example, w ﬁs[t-\ dar VI eo ata conforms to can ermlne Basegcgn an ex ernal signal
for deﬂ@rmlrbtyg that e vide @ataus’esedddna telelision @rrailih§k ety ithe getduidatiodimay be

made based g3 0. 1) edeld clansbatihertere, IR CE L AOAZ petirith ad g rRueney

based on, for example, a look-up table in w e standards of the video data are associated with the
driving freqﬁéh@%@a’é\/%\ﬁ?ﬁ |F1h|E|G’5Q@Wﬁ@’@ﬁ*\ﬂﬁ@iﬁ‘@dbéﬁ@yiéﬁﬁB@ééi@d:‘te'é]\Qjﬁﬁbﬁfﬁ@%Iook -up

table in the pyEferexRB ARG aluta interpal feamery obgn bRk at%wmgetﬁrartﬁeetoctaet'ﬁ?k up
table by the CPU ex502. [0293]FIG. 35 illustrates steps for executing a method in the presen

embodimer®£4206h S‘?ép ERS200 e QP [HotER sif Bt Ex SO MRS ddRtifi &RR inffrmation

from the muliplexedrae sieda. iNeStdp SIRB 897 U theiGRiexperdeterstiney \m@thﬁborm@t the
e e e e NI SRS oA 2 L SRR BRRAIRER & RS RASE

when the stream type or the video stream attribute information
indicates conformance to the conventional standards, such as MPEG-2,
MPEG-4 AVC, and VC-1, in Step exS103, decoding is performed by a
25 moving picture decoding method in conformity with the conventional
standards.
[0282] As such, allocating a new unique value to the stream type
or the video stream attribute information enables determination
whether or not the moving picture decoding method or the moving
30 picture decoding apparatus that is described in each of embodiments
can perform decoding. Even when multiplexed data that conforms to
a different standard is input, an appropriate decoding method or
apparatus can be selected. Thus, it becomes possible to decode
information without any error. Furthermore, the moving picture

35 coding method or apparatus, or the moving picture decoding method
-6l -



identification information. When the video data is generated by the moving picture coding method and
the moving picture coding 25 apparatus described in each of embodiments, in Step ex5202, the CPU
ex502 transmits a signal for setting the driving frequency to a higher driving frequency to the driving
frequency control unit ex512. Then, the driving frequency control unit ex512 sets the driving frequency
to the highe® BrafiRpfretusncy. et egh ham hesim giet3omeMitcHsadinforthatisie rdieates that
the video dafa gonfeiBse Hieconveptignalstandard, such as MPEG-2, MPEG-4 AVC, and VC-1, in
Step ex5203, the CPU ex502 transmits a signal for setting the driving frequency to a lower driving
frequency t&@r?é?’(%ving frequency control unit ex512. Then, the driving frequency control 35 unit
ex512 sets {rEtlginpireauasicy to the lower driving frequency - 64- than that in the case where the

desoritha in sach oFEHTbAUTARE DVBIEFEI6La ok g IR e ANENTE PRttt
frequenciescti pgwapmationrgéfem gcainze ipiptoved by cbatiging mhet\hrbttil_gfaetq dbetanplieq to
lover, the VOISO pB CEBt e EAhe Ll B0 A, e St e o L B o Srobably
set to a voltsgeiloaler @ahigieethiTotthe casewdiernthetednababgirnielf ioset higtge. Scale
[0295]FurtheHPOLe-aWaE N IS PTOGRITNI AROYUR! MY ARGALIN the LST, FIG. 33 illustrates
10 a configuration of the LSI ex500 that is made into one chip. The LSI
ex500 includes elements ex501, ex502, ex503, ex504, ex505, ex506,
ex507, ex508, and ex509 to be described below, and the elements are
connected to each other through a bus ex510. The power supply
circuit unit ex505 is activated by supplying each of the elements with
15 power when the power supply circuit unit ex505 is turned on.
[0284] For example, when coding is performed, the LSI ex500
receives an AV signal from a microphone ex117, a camera ex113, and
others through an AV I0 ex509 under control of a control unit ex501
including a CPU ex502, a memory controller ex503, a stream
20 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 conirol unit ex501, the
stored data is segmented into data portions according to the
processing amount and speed to be transmitted to a signal processing
25 unit ex507. Then, the signal processing unit ex507 codes an audio
signal and/or a video signal. Here, the coding of the video signal is
the coding described in each of embodiments. Furthermore, the
signal processing unit ex507 sometimes multiplexes the coded audio
data and the coded video data, and a stream 10 ex506 provides the
30 multiplexed data outside. The provided multiplexed data is
transmitted to the base station ex107, or written on the recording
medium ex215. When data sets are multiplexed, the data should be
temporarily stored in the buffer ex508 so that the data sets are
synchronized with each other.
35 [0285] Although the memory ex511 is an element outside the
-6] -



is larger, the driving frequency may be set higher, and when the processing amount for decoding is
smaller, the driving frequency may be set lower as the method for setting the driving frequency. Thus,
15 the setting method is not limited to the ones described above. For example, when the processing
amount for decoding video data in conformity with MPEG-4 AVC is larger than the processing amount

for decodind-SitiEx a8 gnetated Byl id wiRshipldterd 2damPRBihod BEIDHE RI0®NE Pictsre coding

apparatus degeribeshipeachof 2hembadimantspiie daving frauensnissseBablrsas ifFfeverse order
to the setting described above. [0296]Furthermore, the method for setting the driving frequency is not

limited to the ‘MEHIITEY SetfiRG the bifving ReGlRRSAMEH R IPEQPiHRe CRMR P TR RIEH R ERfion

information @b idigates that the video data is generated by the moving picture coding method and the

L1 6500 Q1S Bapasatid ORI eSS KIROR0 I Baty B haHBI i e R Eadon
information thdicaiies teatIhe vitlee dnmmmﬁprm&@ctﬁ gineexobOehtidnal stafmmm,cmptraﬁ _eM‘PEG-Z,
ex500 1 probiEly et I A A e g e e A o Aot oL it the
video data ity evated bynile suS g isidiote  baditfinietaod Bnd frerngoiamy piciutb esdinyads
apparatus desgrbedingagh of emBemanss, the Arhng AthedPY - 6PU.  Inclusion of
10 another CPU in the signal processing unit ex507 can improve the

processing speed. Furthermore, as another example, the CPU ex502

may serve as or be a part of the signal processing unit ex507, and, for

example, may inciude an audio signal processing unit. In such a case,

the control unit ex501 includes the signal processing unit ex507 or the

15 CPU ex502 including a part of the signal processing unit ex507.

[0287] The name used here is LSI, but it may also be called IC,
system LSI, super LSI, or ultra LSI depending on the degree of
integration.

[0288] Moreover, ways to achieve integration are not limited to

20 the LSI, and a special circuit or a general purpose processor and so
forth can also achieve the integration. Field Programmable Gate
Array (FPGA) that can be programmed after manufacturing LSIs or a
reconfigurable processor that allows re-configuration of the
connection or configuration of an LSI can be used for the same

25  purpose.

[0289] In the future, with advancement in semiconductor
technology, a brand-new technology may replace LSI. The functional
blocks can be integrated using such a technology. The possibility is
that the present invention is applied to biotechnology.

30 [0290]

(Embodiment 7)

When video data generated in the moving picture coding
method or by the moving picture coding apparatus described in each
of embodiments is decoded, compared to when video data that

35 conforms to a conventional standard, such as MPEG-2, MPEG-4 AVC,
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ex502 does not probably have to be suspended.When the identification information indicates that the
video data conforms to the conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1, the

driving of the CPU e

x502 is probably suspended at a given time 5 because the CPU ex502 has extra

processing capac% Even when the identification information indicates that the video data is

generated B tHe

Vind DictGetthg FRGth8d QFRSHE hoimPpitiure LR YpPRFiRR RS cribed in

each of emtpdiBentte inghesa3xpOMheER] hedIPs) ax603 Bagrexirymasesing ¢anatilyr thesdriving lo

of the CPU x5026its
probably seif Rbr

TR AL D 2 RReHE GRCHERS O ERL AR Ao AR TUAAtEL et he

video data ddrdforos teeting moalesitionabsthndande soceds MPBG-2y 8P B4 AME eanidivVirg. 15
[0297]Accotdi ower S jon. eff n be imprave witching bgtween the driving
gl ole s nAlR e B e LA e o

frequencies in accor

to which the vide a conforms: Fu ﬁen%%\r’("f%hen the

LSI ex500 crahé appakés incheisgthe LS| ex500 is driven using a battery, the battery life can be

extended wiih gy power 2Ggpnseneiopce ies) 029BIERRSMIREN Bhe KBS ECSRIGSMNeTE 2

plurality of video data that conforms to different standards, is provided to the devices and systems,
such as a 28 @81RdiLIch B BEWSIaF BRONMRS HN6rdel & e edsdiding theNsukaihesbHdes data

that conformsg, k¥thQ

cliferenirtanraiie the sioNRIPasassinaBl @XBeikef ethStexPOARESdS to

conform to the different %ﬁar}?ards. However, the problems of increase in the scale of the circuit of the
int

LSI ex8bo &Hddncribds

EEW&SRisd With BE LOMIVIGEAURR P the 2R PiBBessfhg tHis ex507

that conforng éa éhenespe civeensiandards1IQ23A I arderdoesplye drefierabieain WBRBIS GaRctieed is a
configuration in which the degoding, progessing unitfor implementing the moving pic decoding
method et HBSH ST SPAE S boaaniS 1A 8 GUEST Aty UM R DASAIE 10 the

15

20

30

35

a driving frequency to a higher driving frequency when video data is
generated by the moving picture coding method or the moving picture
coding apparatus described in each of embodiments. Then, the
driving frequency switching unit ex803 instructs a decoding
processing unit ex801 that executes the moving picture decoding
method described in each of embodiments to decode the video data.
When the video data conforms to the conventional standard, the
driving frequency switching unit ex803 sets a driving frequency to a
lower driving frequency than that of the video data generated by the
moving picture coding method or the moving picture coding apparatus
described in each of embodiments. Then, the driving frequency
switching unit ex803 instructs the decoding processing unit ex802
that conforms to the conventional standard to decode the video data.
[0292] More specifically, the driving frequency switching unit
ex803 includes the CPU ex502 and the driving frequency control unit
ex512 in FIG. 33. Here, each of the decoding processing unit ex801
that executes the moving picture decoding method described in each
of embodiments and the decoding processing unit ex802 that
conforms to the conventional standard corresponds to the signal
processing unit ex507 in FIG. 33. The CPU ex502 determines to
which standard the video data conforms. Then, the driving frequency
control unit ex512 determines a driving frequency based on a signal
from the CPU ex502. Furthermore, the signal processing unit ex507
- 63 -



-66- conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1 are partly shared. Ex900 in
FIG. 37A shows an example of the configuration. For example, the moving picture decoding method
described in each of embodiments and the moving picture decoding 5 method that conforms to
MPEG-4 AVC have, partly in common, the details of processing, such as entropy coding, inverse

quantizatiorl AebfRkiRG SiNEERP SFdMbass ePipEREaga predictioh titpeldithitxSthiaceBsing to be
shared prohabininelbde vee kA B acRARth PIRES BRIV 8¥20¢ihal confomsdaiMFE 4 AVC. In

contrast, a 10 dedicated decoding processing unit ex901 is probably used for other processing which

is unique toRdP R df BRI predentdRIENION ndiBed It CorftBimr to MPEGLE VI &3tiRnthe
aspect of thinpseseatiovensiands ¢imataeterizedy theardtbaetio decnditgin pattiseiat, ibexample,
the dedicated decoding processing unit ex9(?1 IS usecg?or thetéS ar'thme.tichec?cgeisr;?6 Otherwise, the
decodir?g pr%"caegs neg %%i?i%nf ol a%l%/%ﬁa?é’d B Brfteor e TERBRtZK i'ocrﬁ SERIAY i ering,
and .motiqn mmtidmmr allckﬂahadprta:gssim@ofh‘sdecoﬁmg pracasgihg, unit iammpidrmmting the
moving P'CtEE%HS%Or%f”g{HS 04 AL §%3' §°fe&f8é‘?P99H“%'ét§eW§8c?hﬁﬁ%@r39 the
processing to be shared, and a dedicated decoding processing unit may be used for processing
unique to thex b MREGW AV C fro3obgtarimd mhdte, @i, ME 7 BIshowksansRer éganmple in

that processing (5 BHY sPatediERis srampledisssta cenfigidiPhirgudieg-alsdigued gegpding
processing unit ex1001 25 that supports the processing unique to an aspect of the present invention, a

dedicdfed dee6ing ProteteMplintigxRo2 that dhsionse the procedsily upicriédo 2RbIRES @
conventional staiathc et d9Cod e e $6iNe KB IENED0S [BAtSURPRHE INeseasHe he shared

the conven BRI Ng HoES AecbiRgmEthsh. HER, (6 SRAELER dBlbding ProctiN Bants
ex1001 andfex@@haie nohpectssanly spegidlized for thehprochdsingadeeingroyhe aspect of the
present InveUigR AR W RESARRBHR! R0 HATHE TR, FRRP L £ g e ones
15 internal memory of an LSI, and with reference to the look-up table by
the CPU ex502.
[0293] FIG. 35 illustrates steps for executing a method in the
present embodiment. First, in Step exS200, the signal processing
unit ex507 obtains identification information from the multiplexed
20 data. Next, in Step ex5201, the CPU ex502 determines whether or
not the video data is generated by the coding method and the coding
apparatus described in each of embodiments, based on the
identification information. When the video data is generated by the
moving picture coding method and the moving picture coding
25 apparatus described in each of embodiments, in Step exS202, the CPU
ex502 transmits a signal for setting the driving frequency to a higher
driving frequency to the driving frequency control unit ex512. Then,
the driving frequency control unit ex512 sets the driving frequency to
the higher driving frequency. On the other hand, when the
30 identification information indicates that the video data conforms to
the conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1,
in Step ex5203, the CPU ex502 transmits a signal for setting the
driving frequency to a lower driving frequency to the driving
frequency control unit ex512. Then, the driving frequency control
35 unit ex512 sets the driving frequency to the lower driving frequency
- 64 -



35 of implementing general processing. Furthermore, the configuration - 67 - of the present
embodiment can be implemented by the LSI ex500. [0301]As such, reducing the scale of the circuit of
an LSl and reducing the cost are possible by sharing the decoding processing unit for the processing
to be shared between the moving picture decoding 5 method according to the asEect of the present

invention arkd & THa%iNG pReure 8. B aIREENTER o 4R o finis ARRA SRR @MIBAEBRANPHAS .
[Industrial Apjelicatlitybl@F02] The Eresens yertien imanpherbis tewdreingaas £gdias fatheds an

image decoding method, an image coding apparatus, and an image decoding apparatus, and in
particular, iﬁgﬁgﬁﬁ&aﬁ {8 a%aiﬁﬁagé &SHiRgB%ﬁ%}ﬁ%?an image decoding method, an image coding

apparatus, §0@ &4 Jmage dEcotingrappeeatuslahighwieharithenedie itotinggarsf atittemetidvdeepding.
20103 Fran S aaTor Shtl i B TRV LI le o ot L0 AU e o iization
and inversecihamsiongation vieiltEas: 206 reiding iaid 1071 he7lURtaeprbbigtion anitBpes8akos Inter
prediction Upjk|uding the LSI ex500. For example, when the driving frequency is
set lower, the voltage to be applied to the LSI ex500 or the apparatus
including the LSI ex500 is probably set to a voltage lower than that in
10 the case where the driving frequency is set higher. |
[0295] Furthermore, when the processing amount for decoding
is larger, the driving frequency may be set higher, and when the
processing amount for decoding is smaller, the driving frequency may
be set lower as the method for setting the driving frequency. Thus,
15 the setting method is not limited to the ones described above. For
example, when the processing amount for decoding video data in
conformity with MPEG-4 AVC is larger than the processing amount for-
decoding video data generated by the moving picture coding method
and the moving picture coding apparatus described in each of
20 embodiments, the driving frequency is probably set in reverse order
to the setting described above.
[0296] Furthermore, the method for setting the driving
frequency is not limited to the method for setting the driving
frequency lower. For example, when the identification information
25 indicates that the video data is generated by the moving picture
coding method and the moving picture coding apparatus described in
each of embodiments, the voltage to be applied to the LSI ex500 or
the apparatus including the LSI ex500 is probably set higher. When
the identification information indicates that the video data conforms
30 tothe conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1,
the voltage to be applied to the LSI ex500 or the apparatus including
the LSI ex500 is probably set lower. As another example, when the
identification information indicates that the video data is generated by
the moving picture coding method and the moving picture coding
35 apparatus described in each of embodiments, the driving of the CPU
-G5S -



109, 209 Switch 121 Input image signal 122, 125, 225 Residual signal 123, 223 Quantized transform
coefficients 30 124 Bitstream 126 Reconstructed image signal 127, 128, 129, 227, 228 Image
prediction signal 130, 230 Control parameter 141 Binarization unit 35142, 242 Context control unit - 68

- 143 Binary arithmetic coding unit 151, 251 Binary sequence 152, 252 Context index 200 Image
decoding apparatis 9966 CHRbol BAR 288 WarABNEledGth BECoSINERRMARA: Invel¥B§lantStion unit

205 Inversg g@nsifigaatiom unfio rnéddithegnnadeansiatm aeeNiniigs d ta2e diakndad inmge
signal the conventional standard, such as MPEG-2, MPEG-4 AV(C, and VC-1,
the driving of the CPU ex502 is probably suspended at a given time
5 because the CPU ex502 has extra processing capacity. Even when
the identification information indicates that the video data is
generated by the moving picture coding method and the moving
picture coding apparatus described in each of embodiments, in the
case where the CPU ex502 has extra processing capacity, the driving

10 of the CPU ex502 is probably suspended at a given time. In such a
case, the suspending time is probably set shorter than that in the case
where when the identification information indicates that the video
data conforms to the conventional standard, such as MPEG-2, MPEG-4
AVC, and VC-1.

15  [0297] Accordingly, the power conservation effect can be
improved by switching between the driving frequencies in accordance
with the standard to which the video data conforms. Furthermore,
when the LSI ex500 or the apparatus including the LSI ex500 is driven
using a battery, the battery life can be extended with the power

20 conservation effect.

[0298]
(Embodiment 8)

There are cases where a plurality of video data that conforms to
different standards, is provided to the devices and systems, such as a

25 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
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

30 individual use of the signal processing units ex507 that conform to the
rerspective standards.

[0299] In order to solve the problem, what is conceived is a
configuration in which the decoding processing unit for implementing
the moving picture decoding method described in each of

35 embodiments and the decoding processing unit that conforms to the
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229 Image signal 241 Inverse binarization unit 243 Binary arithmetic decoding unit 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 plurality of contexts; performing arithmetic
decoding on a bit sequence corresponding to the current block, using the determined context to

decode a bif@RV&&fienas, shahtaehuendnamd bifsinéd Bedofmiy aridRfiéeolifg®n a

control paramgtay ofdRe eerent I0binsk; and FIiGINVersaly Bingiznethe binah srauemce fdecode
the control para%neter of the current bIock,é\fhere'n the determining of a context includes:

determining® SIJRHIGHE 3t thé EbnFEASHRIete 6f IR Y HelrrBH Bi56k; @ € COHRMMIRERE context
under a firsdesutittoadhat decctasf contiob garametsrsa ofinefghborng dipgke ol thedaomiridock are

used, when the, signal type is a first type, t ighhoring-blocks being g left block and an er block
of the \(l:%urrerr%% %T‘flc%g a‘ﬁp}/ O%I%Peﬁ%iﬂ?r%%tﬁg%ggtgxtg ur’?‘ er ahsae\{:%haD é—%rf}d’ﬁiéﬂ tﬁ%ﬂk@%e’cé‘c'iqegd control
parameter cfehailppdr ploakas siotgsed abhers the sigmal tgpéd is @,seturdippg differbratrom the first

type. [ClaimlIne-imagerAREANRY NI ALAS5Ardng [P almat pPwhRke/B e sarandLegpdition s a
e % 9 at e‘%eggboc a Tﬁ

condition that t ecoded contrdl parameters o -k and the upper block are not used.
[Claim 3]ThefimRRcescobmg ifethed Sbc@mgReaaimy,, include use of a decoding

processing unit ex902 that conforms to MPEG-4 AVC. In contrast, a
10 dedicated decoding processing unit ex801 is probably used for other
processing which is unique to an aspect of the present invention and
does not conform to MPEG-4 AVC. Since the aspect of the present
invention is characterized by the arithmetic decoding in particular, for
example, the dedicated decoding processing unit ex901 is used for the
15 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 picture
decoding method described in each of embodiments may be shared for
20 the processing to be shared, and a dedicated decoding processing unit
may be used for processing unigue to that of MPEG-4 AVC.
[0300] Furthermore, ex1000 in FIG. 37B shows another example
in that processing is partly shared. This example uses a
configuration including a dedicated decoding processing unit ex1001
25 that supports the processing unique to an aspect of the present
invention, a dedicated decoding processing unit ex1002 that supports
the processing unique to another conventiona! standard, and a
decoding processing unit ex1003 that supports processing to be
shared between the moving picture decoding method according to the
30 aspect of the present invention and the conventional moving picture
decoding method. Here, the dedicated decoding processing units
ex1001 and ex1002 are not necessarily specialized for the processing
according to the aspect of the present invention and the processing of
the conventional standard, respectively, and may be the ones capable
35 of implementing general processing. Furthermore, the configuration
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wherein in the determining of a context, a predetermined 30 context is determined under the second
condition, as the context for use in the arithmetic decoding of the current block, when the signal type is
the second type. [Claim 4]The image decoding method according to Claim 2, 35wherein the context is
determined under the second condition - 70 - according to a hierarchical depth of a data unit to which

the control PariiRter e$ &t @merdiotRMeeAgsbaHanriRBRALEE fidhr b&doRY 3L, 5 [Claim

5]The imagegtegading methedsisenrdingli@prg aelaimsid it mberpiathe detgAMIring:nf@ context
further includes: determining whether or not the decoded controlggrameter of the upper block is

available in'c HHIH@ HASPSH AT50BiH5R 16 B L FP&HT BRI &AG O Bl iRSREIHECB R Xt under
the second eendhien mivers the glecodedstomtest facameten altberuppén §lpcktia rotdavaddhiey [Claim

6]The irﬁnag?ndel;ﬁggﬁ rgcetp gnacc rdig\g to CIaimE{&P héareilr) igth determiginﬂ of agco text, itis
determined that e d&toded ot ?p ram&reP 5f € upper bRIGCE Mot AVATRRR I B8&0di 8 when

the current biaoki iscapactiioe bdanddiy gOagulvjtheimagé aetotingyibtlibe: aoeordimg in@laim 5, 20
wherein in tgs?ﬁ%rmiping 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 pardrhetéy sfrtiad ARRMEBER BElongs. 25 [Claim 8]The image decoding method according to

one of Claimg3doy,  wWhesehr&iesRCoddnRfols A ool PRRAISIEr BaVing AjedsiAgined
data structure. 30 [Claim 9]The image decoding method according to one of Claims 1

10 method, an image décoding method, an image coding apparatus, and
an image decoding apparatus, and in particular, is applicable to an
image coding method, an image deccding method, an image coding
apparatus, and an image decoding apparatus which use arithmetic
coding and arithmetic decoding.

15 [Reference Signs List]
[0303]
100 Image coding apparatus
101 Control unit
102 Subtracting unit

20 103 Transformation and quantization unit
104 Variable length coding unit
105 Inverse-quantization and inverse-transformation unit
106, 206 Adding unit
107, 207 Intra prediction unit

25 108, 208 Inter prediction unit
109, 209 Switch
121 Input image signal
122, 125, 225 Residual signal
123, 223 Quantized transform coefficients

30 124 Bitstream
126 Reconstructed image signal
127, 128, 129, 227, 228 Image prediction signal
130, 230 Contrel parameter
141 Binarization unit

35 142, 242 Context control unit
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to 8, 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
35second condition, based on a control parameter of the first unit. - 71 - [Claim 10] The image
decoding method according to one of Claims 1 to 9, wherein the first type is one of
"split_coding it FRR ah@ ikpelifgtofin®d'8eEond type is "merge_flag”. [Claim 11] The image
decoding methpd 25qordBig i {-ledm 1@nwaerein the "split_coding_unit_flag" indicates whether or not
the current ilgék i%g rtitj negél inicj;.a glurality of blocks, iothe "skip_flag" indicates whether or not the
current blocki§t kis%é'a Hhd 'Y ethe "merge_flag" indicates whether or not a merge mode is
used for the2@Oreritrbiogk. 8&8{Ckinylap Ple dtage decoding method according to one of Claims 1 to
11, wheygin d ng p sses in accordance with a first standard and decoding processes in
accordgnce‘irvgi?l: a%g(ggownglsgﬁf ard are switched according to an identifier indicating one of the first
standard 2028 théaséabme searaldrd] @ @igtgifien Being included in a coded signal, and the
determiningqf & C?ﬂ@é&é@%&%ﬂ@ﬂl@oﬂngﬁ% inversely binarizing are performed as the decoding

processes in accordance with the first standard, when the identifier indicates the first 25standard.
[Claim 13] APinade ¥6dRRy Hhathd@ RIRg gitndftic coding, the method comprising: binarizing

a control papgmeten pfrogitikeat Blackste peneiség R38 higary sequence; determining a context for
use in the ?éjrrent block, froa: ,amonfgmgt plurality of contexts; and performing arithmetic coding on

the biﬁgry aéen&elfé?ﬁg SHE@Fm20ontext to generate a bit sequence,
229 Image signal

241 Inverse binarization unit
243 Binary arithmetic decoding unit
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35wherein 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 blocks of the current block are used, when 5the signal type is a first type,
the neighbog'%tillglcgs being a left block and an upper block of the current block; and determining
the context econd condition that the control parameter of the upper block is not used, when
the signal tyfjiel &6 m segond Aype whifere nd froodiimeg firstayhe dl QS ragmal4d Hn étiag el deceting,
apparatus uc%lréq l%r%tachaic decodin%th_e apparatus comprising: a context control unit configured
ex

to determine acon or U6 1R & current block, from among a plurality of contexts; 15an arithmetic

decoding unit configiereel o perigra adthieticfdecodihdgron & bitrssyubheeicofrespoadiio the
currgnt?loc&%w@gpg%%%g;co_ntext to decode a binary sequence, the bit sequence bein_g
obtained by performing arithmetic codl_n% on a control parameter of the current block; and 20an inverse
binarization unit cofRjirRidMéNaverselit Bimg 26 thedRRaS BEhueRte to decddid theSEstitr@NE&rameter

of the currepbbledp ¥harain e eeptexieaMrobupiis canfigyraddol delering @ signaktypesf the

control parameter,of the current block; 25determine the context under a first condition that decoded

control pardhRSHBAEof Pelg RN g IFIUR W Ene [UFre R bIRRHHE LS., RAHBS tHetligMAeA pds a first
type, the nejgitforingi hiycksibieing &idelt dlnekaod an ¢pprirblogiaes the ByrresTt blaskeanebnt

determ%ne t%&e c{g(n;ext ynder a second condition that the 30 decoded control parameter of the upper
block 18’ not USH ‘Wﬁgrq the signal type is a second type different from the first type. [Claim 15] An
image coding apparatusrssing biitlemietio gddiegbilme appaeatus campiisohgcode 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.

[Claim 2] The image decoding method according to Claim 1,
25 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,
wherein in the determining of a context, a predetermined
30 context is determined under the second condition, as the context for
use in the arithmetic decoding of the current block, when the signal
type is the second type.

[Claim 4] The image decoding method according to Claim 2,
35 wherein the context is determined under the second condition
w70 -



35a binarization unit configured to binarize a control parameter of - 73 - 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 5 codinaﬁon the binary sequence using the determined context to generate a bit sequence,

wherein the?GREN RENtRIRIM & BERRiLRE FRP HR O PhE A agHAIE bR ¥f et dRFoIGRERdter of

the current plgekivi@getepnitieghe cortextviodsr aérsirepnditiciethativeniighirarametens athe
neighboring_blocks,of the current block are used, when the signal type is a first type, the neighboring

blocks beina%cf%ﬂ%lg%[g%hd an upper block of the current block; and determine the context
under a second condition that the control 15 parameter of the upper block is not used, when the signal

e is 8 sepond s ifernLine st e AT Gl A megs eping And deqaring aparatus

comprising:the'image decoding apparatus accor € Image coding apparatus
according t6Crim 15.

wherein the determining of a context further includes:
determining whether or not the decoded control parameter of
the 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 6] The image decoding method according to Ciaim 5,

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 7] The image decoding method according to Claim 5,

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 8] The image decoding method according to one of Claims 1
to 7,
wherein the second type is a control parameter having a
predetermined data structure,

30 [Claim 9] The image decoding method according to one of Claims 1
to 8,
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.
71 -
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[Claim 10] The image decoding method according to one of Claims 1
to 9,

wherein the first type is one of “split_coding_unit_flag” and
“skip_flag”, and the second type is "merge_flag”.

[Claim 11] The image decoding method according to Claim 10,

wherein the “split_coding_unit_flag” indicates whether or not
the current block is partitioned into a plurality of blocks,

the “skip_flag” indicates whether or not the current block is to
be skipped, and

the “merge_flag” indicates whether or not a merge mode is
used for the current block.

[Claim 12] The image decoding method according to one of Claims 1
to 11,

wherein 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 coded
signal, and

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.

[Claim 13] 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
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:
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determining a signal type of the control parameter of the
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 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.

[Claim 14] An image decoding apparatus using arithmetic decoding,
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 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 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

determine 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.

[Claim 15] An image coding apparatus using arithmetic coding, the
apparatus comprising:
a binarization unit configured to binarize a control parameter of
-T73 -
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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 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
biock;

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.

[Claim 16] An image coding and decoding apparatus comprising:

the image decoding apparatus according to Claim 14; and
the image coding apparatus according to Claim 15.
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