[DESCRIPTION] [Title of Invention] MOVING PICTURE CODING METHOD, MOVING PICTURE
DECODING METHOD, MOVING PICTURE CODING APPARATUS, MOVING PICTURE 5
DECODING APPARATUS, AND MOVING PICTURE CODING AND DECODING APPARATUS
[Technical Field] [0001] The present invention relates to a moving picture coding 10 method and a
moving picture cbBihg @parafl which code a flag which indicates whether or not there is a transform
coefficient of a cogpg: tafgat Wegksveh that an image is coded for each of the blocks, and a moving

picture decoding met ' icur odi ar ,an ing picture coding and
decoding appara@m%m@gééﬁl éﬂfﬁ&ﬁﬁﬁ@ﬁeﬁﬁ\éme% Enl:@t(%geﬁpeﬁsgg(eg& ransform
coefficient. [BacKgounh@ PrtMO0I2| thRECERRELrO) PHbE KeRRABBENHS, iMttBaditg PLGTER Bf 20
applications for visieecnnriRMane srengergces {5 exanpitdnclpging igeocopfairncasy gigital video
broadcasting, and streaming of video content via the Internet, and these applications depend on
transmission of \}go%%% N@aﬁ‘gﬁ%ﬂ& e of transmission or recording of video data, a
considerable amUetohizs ldBta! $ltransmitted through a conventional transmission path of a limited
bandwidth or is g(ﬁgjlip a conventional recording medium with limited data capacity. In order to
transmit video information through a conventional transmission channel and store video information in

a conventional recording HfediiRT S0 dE¥ERHPTH 58 RERTprisbr MRAIVSHR SHEENEBRHiGital data.
[0003] Thu4Qa pluratity df wideocacadmg istamdatdsehavelbvegrapparatus which code a flag

which indicates whether or not there is a transform coefficient of a

coding target block such that an image is coded for each of the blocks,

and a moving picture decoding method, a moving picture decoding

apparatus, and a moving picture coding and decoding apparatus
15 which decode a flag which indicates whether or not there is a coded

transform coefficient.

[Background Art]

[0002]

In recent years, there have been an increasing number of

20 applications for video-on-demand type services, for example,

including video conferences, digital video broadcasting, and

streaming of video content via the Internet, and these applications

depend on transmission of video information. At the time of

transmission or recording of video data, a considerable amount of
25 data is transmitted through a conventional transmission path of a

limited bandwidth or is stored in a conventional recording medium

with limited data capacity. In order to transmit video information

through a conventional transmission channel and store video

information in a conventional recording medium, it is essential to
30 compress or reduce the amount of digital data.

[0003]

Thus, a plurality of video coding standards have been
developed for compressing video data. Such video coding standards
include, for example, International Telecommunication Union

35 Telecommunication Standardization Sector (ITU-T) standards
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developed for compressing video data. Such video coding standards include, for example,
International Telecommunication Union 35 Telecommunication Standardization Sector (ITU-T)
standards denoted as H. 26x, and the ISO/IEC standards denoted as MPEG-x. The most up-to-date
and advanced video coding standard is currently the standard denoted as H.264/AVC or MPEG-4/AVC
(refer to Non Pat@anpoitetamset) Higocy)d theTheQGOdikgsdpprérictswirsirseryas d4~Ebusis for these

standards is basqehen presictiop-cedingrviClading Mrienstaps odubshavaiige wlkaydagda)do (d). (a)

In order to perform data compression,on a block leyel fqr h of the vi I e.video 10 frame
is divided into bldcke %?E()fi\{(erﬂﬁ) ?bf%/ngﬁeﬁé)ﬁa%aec% ot théa%%é%s\} o%r(tﬁéB éﬁ%rgza\ggdgf%%&eo data,
temporal and spataNed Fatandylisepeiified! {c) By subtracting the prediction data from the video

data, the spegifiechigglupdancy is eliminated. (d) By Fourier transform, quantization, and entropy

coding, the remaining 15data I"(ﬁr(?e;\c?idual blocks %re C mﬁressed. Citation LE%_NO Patgant Literature]
[0005] [NPL 1] 20ITU-T ComMendatfo 264 " AdviahcetVide c%?jinagf e abdfiisual
services," MarchS201@ fMes. &) basedCIhT ¢WDBo WoekiimaDiradt Bdoh BlighaEffickapy Yidée Coding,"

JCTVC-E603, Maich, 2018125 FsHpumay QBInvention]. (a) in order to perform data
compression on a block level for each of the video frames, the video
10 frame is divided into blocks of pixel. (b) By predicting each of the
blocks from the already coded video data, temporal and spatial
redundancy is specified. (c) By subtracting the prediction data from
the video data, the specified redundancy is eliminated. (d) By
Fourier transform, gquantization, and entropy coding, the remaining
15 data (residual blocks) are compressed.
[Citation List]
[Non Patent Literature]
[0005]
[NPL 1]
20 ITU-T Recommendation H.264 "Advanced video coding for
generic audiovisual services," March 2010
[NPL 2]
JCT-vC "WD3: Working Draft 3 of High-Efficiency Video
Coding," JCTVC-E603, March 2011
25  [Summary of Invention]
[Technical Problem]
[0006]
Recently, there has been a growing need for a further increase
in coding efficiency against the backdrop of progress in
30 high-definition moving pictures.
[0007]
Therefore, the present invention has an object to provide a
moving picture coding method, a8 moving picture coding apparatus, a
moving picture decoding method, a moving picture decoding

35 apparatus, and a moving picture coding and decoding apparatus
S



[Technical Problem] [0006] Recently, there has been a growing need for a further increase in
coding efficiency against the backdrop of progress in 30high-definition moving pictures. [0007]
Therefore, the present invention has an object to provide a moving picture coding method, a moving
picture coding apparatus, a moving picture decoding method, a moving picture decoding 35 apparatus,
and a moving pictihEEobfEahteliecdding &3P&I&SY which have high coding efficiency. [Solution to
Problem] [0008] ASuhvingnpiettreoedding method according to an aspect of the 5 present invention is
a method for cod(tlg%aé;ioving picture signal for each of the first processing units. More specifically, the
moving picture coding method comprising: transforming, for each of one or more second processing
units included in the firstproeYE3mME iGhi M EhEIAVEhFSIERRE SieFrIGH & Si9afal aBRfREh HtshEfrequency

domain 10 cpeffigiesd amd igyantizirg ithe freatieseyrdereincgelffigientnandipetfiesnsing aritametic
coding on a Iuminan%e CfBE flaq,.in icating whether or.not a]\gﬂgantized c}peffi?ieng is included in each of
each of .thg ¥ir iCally e M

the second processing units for WRIch the trans rrLr’EmnaEFlsd the ngnﬁgaetl%n are ‘per ormed. I the

performing of arithigiticecealitig darpesbaistliep Teotabie dorliige ffaRe Hihrhetice6biny ietetefmined
according to whethgForseeion 8126 oF 88 Vgt DFRESSHIAG HRE isideticaide axize oiithe sefond
'[fgggg]ss'”g Nt e O PG RS R SO h T QRS MG Ut 135, 8y Brg R ie Tuney) aaximium size.

10  coefficient and guantizing the frequency domain coefficient; and
performing arithmetic coding on a luminance CBF flag indicating
whether or not a quantized coefficient is included in each of the
second processing units for which the transform and the quantization
are performed. Inthe performing of arithmetic coding, a probability

15 table for use in the arithmetic coding is determined according to
whether or not a size of the first processing unit is identical to a size
of the second processing unit and whether or not the second
processing unit has a predetermined maximum size.

[0009]

20 It should be noted that the present invention can be realized or
impiemented not only as coding methods and decoding methods, but
also programs for causing computers to execute each of the steps
included in the coding methods and decoding methods. Naturally,
the programs can be distributed through a non-transitory recording

25 medium such as Compact Disc-Read Only Memories (CD-ROMs) and
communication networks such as the Internet.

[Advantageous Effects of Invention]
[0010]
The present invention makes it possible to efficiently perform

30 arithmetic coding and arithmetic decoding on a luminance CBF flag.
[Brief Description of Drawings]

0011}
[FIG. 1]
FIG. 1 is a block diagram showing a decoding apparatus

35 including a luminance CBF flag decoding unit according to
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20It should be noted that the present invention can be realized or implemented not only as coding
methods and decoding methods, but also programs for causing computers to execute each of the
steps included in the coding methods and decoding methods. Naturally, the programs can be
distributed through a non-transitory recording 25 medium such as Compact Disc-Read Only Memories
(CD-ROMSs) and Eom@diienbr retworke seeendsi theemi@net. [Advantageous Effects of Invention]
[0010] The p[@.ﬁegg invention makes it possible to efficiently perform 30 arithmetic coding and

arithmetic decoding on nce CB escription of Drawings] [0011] [FIG. 1

FIG. 1 is a block diagra% '#‘1” \E ﬂfa %Ie r%% gb Eﬁu"s\”gﬁncﬁu I%\'a? m?rﬁl‘[:'r{@é: éé?— fPefg %ecoding
unit according tolt8iBahoeliaRh e of thepresiént fiventondiRGt@he preprtd iy arflowchart
showing a flew o pf@_raji ns of a luminance CBF decoding unit 101 according to the present invention.

5[FIG. 3] FIG. 3is ematlc view for explaining details of the luminance CBF decoding unit
101 according to Embodi ntBl SPee 6%5%“1%%&%’(” I’—? Xﬂ?ﬂ@’n@ls Bk Qhgtfm showing

an example of a luminance CBF decoding unit 101 accordmg to Embodiment 1 of the
present invention.
[FIG. 4]

10 FIG. 4 is a block diagram showing an example of a
configuration of a moving image decoding apparatus according to
Embodiment 1 of the present invention.

[FIG. 5A]

FIG. 5A is Table 1000 for use in arithmetic decoding according

15 to the present embodiment and a table which corresponds to Table
0000 in FIG. 28A.

[FIG. 5B]

FIG. 5B is Table 1001 for use in arithmetic decoding according
to the present embodiment and a table which corresponds to Table

20 0001 in FIG. 28B.

[FIG. 5C]

FIG. 5C is Table 1002 for use in arithmetic decoding according
to the present embodiment and a table which corresponds to Table
0002 in FIG. 28C.

25 [FI1G. 5D]

FIG. 5D is Table 1003 for use in arithmetic decoding according
to the present embodiment and a table which corresponds to Table
0003 in FIG. 28D.

[FIG. 6]

30 FIG. 6 is a diagram for explaining a method for obtaining
ctxIdxInc which is a number for deriving a probability with respect to
the luminance CBF flag according to Embodiment 1 of the present

invention.
[FIG. 7]
35 FIG. 7 is a flowchart showing a flow of operations of a
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configuration of a moving image decoding apparatus according to Embodiment 1 of the present
invention. [FIG. 5A] FIG. 5A is Table 1000 for use in arithmetic decoding according 15 to the
present embodiment and a table which corresponds to Table 0000 in FIG. 28A. [FIG. 5B] FIG.
5B is Table 1001 for use in arithmetic decoding according to the present embodiment and a table
which correspontisténrapie Z0Bbolaa mestingpu [RGB dingHe Brhsdiantniod 2ot e in
arithmetic decodya:aegerding t@ithe, present embodiment and a table which corresponds to Table
0002 in FIG. 28 F%E[F . 5D] FIG. 5D is Table 1003 for use in arithmetic decoding according to
the present embodimént-and a table which corresponds to Table 0003 in FIG. 28D. [FIG. 6] 30FIG. 6
is a diagram for explaininia féshd ot lobiditigrtadaduio Svaitie anmimbEefep téigung thoprobability

with respectgo the lyRingneg £Bb diagaseydiagie Erpbesiment dookhdBEanesh tnveryipnHk|G. 7]
35FIG. 7 is a flowchart showing a flow of operations of a luminance CBF flag coding unit according to
Embodiment 2 OP{E%'%P sehtFhvENtion. [FIG. 8] FIG. 8 is a block diagram showing an example
of a configuration & ©f ghlimage coding apparatus according to Embodiment 2 of the present invention.

FIG. 9 is an overall configuration of a content providing system

which implements content distribution services.
10 [FIG. 10]
FIG. 10 is an overall configuration of a digital broadcasting
system.
[FIG. 11]
FIG. 11 is a block diagram showing an example of a
15 configuration of a television.
[FIG. 12]

FIG. 12 is a block diagram illustrating an example of a
configuration of an information reproducing/recording unit that reads
and writes information from and on a recording medium that is an

20 optical disk.
[FIG. 13]

FIG. 13 is a diagram showing a configuration of a recording

medium that is an optical disk.
[FIG. 14A]

25 FIG. 14A is a diagram showing an example of a cellular phone.
[FIG. 14B]

FIG. 14B is a biock diagram showing an example of a

configuration of a cellular phone.
[FIG. 15]

30 FIG. 15 is a diagram showing a structure of multiplex data,
[FIG. 16]

FIG. 16 is a diagram showing how to muitiplex each stream in
multiplex data.
[FIG. 17}

35 FIG. 17 is a diagram showing how a video stream is stored in a
-5



[FIG. 9] FIG. 9 is an overall configuration of a content providing system which implements content

distribution services. 10[FIG. 10] FIG. 10 is an overall configuration of a digital broadcasting
system. [FIG. 11] FIG. 11 is a block diagram showing an example of a 15configuration of a
television. [FIG. 12] FIG. 12 is a block diagram illustrating an example of a configuration of an

information reprédtieag/retSemd anlt that Fe AR 8nd&kFites information from and on a recording
medium that is af¥20optigal disk. [FIG. 13] FIG. 13 is a diagram showing a configuration of a
recording medium that iE OP%CEH disk, i‘[;‘FI'G. 14 ZéllfrI,G. %45 ‘L%gtgigaeqrgp owiggeatrg3 egggﬂple ofa
cellular phone. [FIG. 14 ]@ IG. f4g 574 block lagram showing an examp ot a configuration of
a cellular phone S[FHGSa B3R, 16 li8 & didgiaesRevARGa structure of multiplex data. [FIG. 16]

5 [FIG. 19]

FIG. 19 is a diagram showing a data structure of a PMT,
[FIG. 20]

FIG. 20 is a diagram showing an internal structure of
multiplexed data information.

10 [FIG. 21]
FIG. 21 is a diagram showing an internal structure of stream
attribute information.
[FIG, 22]
FIG. 22 is a diagram showing steps for identifying video data.
15 [FIG. 23]

FIG., 23 is a block diagram showing an example of a
configuration of an integrated circuit for implementing the moving
picture coding method and the moving picture decoding method
according to each of the embodiments.

20  [FIG. 24]
FIG. 24 is a diagram showing a configuration for switching
between driving frequencies.
[FIG. 25]
FIG. 25 is a diagram showing steps for identifying video data
25 and switching between driving freguencies.
[FIG. 26]

FIG. 26 is a diagram showing an example of a look-up table in
which video data standards are associated with driving frequencies.
[FIG. 27A]

30 FIG. 27A is a diagram showing an example of a configuration for
sharing a module of a signal processing unit.
[FIG. 27B]

FIG. 27B is a diagram showing another example of a

configuration for sharing a8 module of the signal processing unit.

35 [FIG. 28A]
e 6~



FIG. 16 is a diagram showing how to multiplex each stream in multiplex data. [FIG. 17] 35FIG. 17 is a
diagram showing how a video stream is stored in a stream of PES packets in more detail. [FIG. 18]
FIG. 18 is a diagram showing a structure of TS packets and source packets in the multiplexed data.

5[FIG. 19] FIG. 19 is a diagram showing a data structure of a PMT. [FIG. 20]

FIG. 20 is a diagram

showing an internal strucitrre &% MigtipléRetesdaNARMGRARGEMOFRIGlige] ty pe FHECNyiB& dyram

showing an intergat sttdsture aftisiear i ibyiedaf madian. B-1s-o0B2lHtl(ey 22aisia dageargrshowing
steps for identifyfg Vidgﬁf({jéa a. 15[FIG. 23% FIG. 23 is a bkr%k diagram showing an example of a

R'irfte: SrE O BRI AR AERIAY TG AR

configuration of

rfﬁ’(ﬁture coding method and the

moving picture deicBding8Bdthod according to each of the embodiments. 20[FIG. 24]
5 FIG. 28B is a table for defining combinations of ctxIdx numbers

0 to 11 as illustrated in FIG. 28A and information (m, n) necessary for

determining an initial probability.
[FIG. 28C]

FIG. 28C is a table which indicates allocation of an offset value

10 ctsldxOffset which defines that the foremost ctxldx is changed

according to a slice type.
[FIG. 28D]

FIG. 28D is a table how ctxIdx is allocated to binldx which is a
number indicating an order from the foremost of the binary signal

15 sequence.
[FIG. 29A]

FIG. 29A is a diagram showing how to obtain ctxIdxInc which is

a signal for deriving a ctxIdx number with respect to a flag including a

luminance CBF flag in HEVC.
20 [FIG. 29B]

FIG. 29B is a table showing how to determine ctxIdxInc of the

luminance CBF flag.
[FIG. 30]

FIG. 30 is a chart showing a flow of the conventional context

25 adaptive decoding processes.
[FIG. 31]

FIG. 31 is a chart showing a flow of the conventional bypass

arithmetic decoding processes.
[FIG. 32]

30 FIG. 32 is a flowchart for explaining in more detail normalization

processing (RenormbD) as illustrated in Step SC08 in FIG. 30.

[Description of Embodiments]
[0012]

(Underlying Knowledge Forming Basis of the Present Invention)

35 In the above described process (d), the present video coding
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FIG. 24 is a diagram showing a configuration for switching between driving frequencies. [FIG. 25]
FIG. 25 is a diagram showing steps for identifying video data 25 and switching between driving
frequencies. [FIG. 26] FIG. 26 is a diagram showing an example of a look-up table in which video
data standards are associated with driving frequencies. [FIG. 27A] 30FIG. 27A is a diagram showing
an example of a ebHligaragorpfod shafing ElRHJGRIE & SI§RAFEERsSIRG BNitCPMEd2TBI #IG. 27B is

a diagram ShOWiﬁgr@ﬁ@meé@&@@%Oé meenfigwatiandanshasnamy mastulefdhe signahniecessing
unit. 35[FIG. 28A]nd;cat % 5 a corresp ? dence be ween slice t¥\p§h |IC€T}/([]') d[ﬂ &txldx
alu

number which correspongs \fvo a proBa%ﬂhR/ 5 F]%éeszsis%&r OPaHthmetic to |'r31§ and etic

decoding. [FIG. 26B]5EeG I 28B i8 asfatie fop defiHmdt tarhigination e of sxebifieativel e {21 as

illustrated ianlGmﬁrﬂ@*ﬁm’dﬁ&fﬂ&a‘lﬁ\ﬂ%@ﬁeﬁ)&eﬁ%%sﬁl%J@f:‘ée&eHBEﬁHGIéﬁﬂ'ﬂiﬂaﬂ%wﬂi@é{[F|G- 28C]
FIG. 28Cis ata ? |nd|cates allocation of an qb se} Va|l.{:% gtsldeffset which defines that the
B gote ed:

foremost ctxldx i 5“ a&:%?&'ﬂé %1 8lige t?/f) eng

[0013]
It should be noted that in a candidate standard called High
Efficiency Video Coding (HEVC) in which progress is being made in

10 work toward standardization (refer to Non Patent Literature 2), this
identification flag is called coded block flag (CBF) and the
identification flag corresponding to a luminance signal is called
luminance CBF flag cbf_luma. In the variable length coding,
Context Adaptive Binary Arithmetic Coding (CABAC) based on

15 arithmetic coding to be described later is known, and in HEVC, coding
is performed with parameters defined by a method shown in FIGS.
28A to 29B.

[0014]
FIGS. 28A to 28D are an information group showing the

20 definition of information for coding luminance CBF flag in HEVC.
First, Table 0000 as illustrated in FIG. 28A shows correspondence
between a type of slice (I/P/B) called SliceType, and a ctxIdx number
corresponding to a probability value necessary for arithmetic coding
and arithmetic decoding. This shows, for example, in the case of I

25 slice, that ctxIdx numbers used for coding and decoding of the
luminance CBF flag are four kinds, that is, 0 to 3. Similarly, this
shows four kinds, thatis, 4 to 7 in the case of P slice, and four kinds,
that is, 8 to 11 in the case of B slice.

[0015]

30 Next, Table 0001 shown in FIG. 28B is a table for defining a
combination of ctxIdx numbers 0 to 11 shown in Table 0000 and
information (m, n} necessary for determining an initial probability.
It should be noted that regarding a technique for deriving the initial
probability with the use of (m, n), a technique disclosed in Non

35 Patent Literature 1 or Non Patent Literature 2 is used.
-8-



[FIG. 28D] FIG. 28D is a table how ctxldx is allocated to binldx which is a number indicating an
order from the foremost of the binary signal 15 sequence. [FIG. 29A] FIG. 29A is a diagram
showing how to obtain ctxldxInc which is a signal for deriving a ctxldx number with respect to a flag
including a luminance CBF flag in HEVC. 20[FIG. 29B] FIG. 29B is a table showing how to
determine ctxldxiftOdfahe luminance CBF flag. [FIG. 30] FIG. 30 is a chart showing a flow of

]Elhe COfm;]entional cqntexg@(adwﬂyf @'@QQ?]'HPQJ%{QQ@}SW@-. [Be %Ilé tgblég%@ég%ﬁ&n%rbﬁhﬁwitnfg a
ow of the conventiona ass arithmetjc decodi [0Cesses. _ . 32 is a flowgchart for
explaining in mor%ﬂé)é:tg%ll ﬁ%%)rﬂ‘sf;ﬂgaﬁé% B#o‘c’: %ééﬁwé%fgﬁgjrﬁ]ﬁta&li'lfﬁ]s"tré%‘jmﬁss?eﬁ § ﬁ)lchIG. 30.
[Description of Efffitsotimmied {00x 23 tUundayhydhyg<ioedgédedmningi B asis of phe, Prederdnitivention)
35In the aboye dg;pribed process (d), the present video coding standards and the video coding
standards under f@é\iigfration further reduce an amount of information by coding a flag which

indicates whethe there is information in the residual block after Fourier transform and
guantization. More specffically, g #&903 shown in FIG. 28D is a table which shows how

to allocate ctxIdx with respect to binldx which is a number showing
an order from the foremost of the binary signal sequence because
10 ctxIdx is allocated to every binary signal sequence (bin) when the
arithmetic coding and decoding are actually performed. In other
words, the first bit of the first binary signal sequence is determined
as binldx = 0, and hereafter is defined as 1 and 2. It should be
noted that since the luminance CBF flag is a flag indicating "0" or "1",
15 it is defined only in the case of bixIldx = 0. A method defined in
subclause 9.3.3.1.1.1 shows that the ctxIdx number is used with one
of 0, 1, 2, and 3 and is provided with an offset of 0, 4, and 8
according to SliceType. It should be noted that na in the table is a
sign of not available.
20 [0018]
Moreover, the content of the subclause 9.3.1.1.1 will be
described in detaill with reference to FIGS. 29A and 29B. BO01 shown
in FIG. 29A is an exftracted portion from Non-Patent Literature 2 of a
portion which shows a method for obtaining a signal ctxidxInc for
25 deriving the ctxIdx number with respect to a flag including the
fuminance CBF flag in HEVC.
[0019]
First, 9.3.3.1.1 shows arithmetic coding is performed on a flag
including the luminance CBF flag, based on results of neighboring
30 blocks. Next, in a portion of 9.3.3.1.1.1, details about derivation of
a block result located above the block including a flag of the coding
target and a block result located in the left are described. It shouid
be noted that in the luminance CBF flag, as illustrated in Table 9-50
shown in FIG. 29B, it is shown that ctxIdxinc is determined as follows

35 by the luminance CBF flag in the left block and the luminance CBF
-0



5which indicates whether or not there is a coefficient in the residual block after quantization is variable
length coded. [0013] It should be noted that in a candidate standard called High Efficiency Video
Coding (HEVC) in which progress is being made in 10 work toward standardization (refer to Non
Patent Literature 2), this identification flag is called coded block flag (CBF) and the identification flag
corresponding tof @ Eiindre @ Bigrelbsosdied luminance CBF flag cbf_luma. In the variable length
coding, Context Adapiive Binary Arithmetic Coding (CABAC) based on 15 arithmetic coding to be

described later is know and in HEVC codin rfarmed with ters defin ethod
Chown i F108. 2516 33E 0BT A SS I 256 DI oo o ek 20
definition of inforindtién ferossdingt laniFtarvedCBE ﬂlag?ilﬁlM¥ﬁ§t§§abléme©%ﬂllnktmed in FIG.

28A shows ‘?P”%Ognﬁﬁne%@@M&e@ﬂéwetﬂfé&%ﬁl%?ﬁé %‘%SPQﬁTMP@ 18R Al sEmber
corresponding to il ﬁ?ﬁébﬂmty value necessa%;éﬁ)r arithmeti 68 %ng and arlthmetlc decoding. This
[

shows, for exam Eas® sz@gﬂgé IV RG B4 58P Eotiing M 88¥68ing of the
luminance CBF flag-iasedase kifmds ethibiisu 0vio 3n SintiaRAY) alus shbweftiub kinds sthat is] 4hte 7 in the

case of P slice, auipi idade dpat iy 0L B389 €256 0k Bsleg OBIIANE i kahler§OL shown

in FIG. 28B is a table for defini fH?g a combination of ctxldx numbers 0 to 11 shown in Table 0000 and

information (m, rPeEadssn 1P GEEhikiHy LHRRIMNpRob&iIiEA % Shdha e dined Bi&Selarding a
technique b0 der\gbgrttmérieitiat pralzabilitfoaith tBe .usdVafreovey, aitedimeque sksaldseceintNen

35Patent Literaty(g. r‘i’éﬁ@@@ﬁeﬂtal?tﬁﬂaﬁ%ei%#? YpELk [0 GLr godlext, T able 0097 shawn in FIG.

28C is a table which shows an allocation of an offset value ctxldx0ffset which defines a change of the
foremost ctxldx AEEBHRMY® tRFSIBgTYHE T EXaMHRIATKaiade 8§, ctxIdxInc number o

the luminance CBF flag of the coding target is determined to be 2
(case 3). Moreover, in the case where the luminance CBF flag in the

15 left block is 1 and the luminance CBF flag in the above block is 1, the
ctxIdxInc number of the CBF flag of the coding target is determined
to be 3 (case 4).

[0021]
In this way, ctxIdxInc for deriving a probability value for use in

20 arithmetic coding and arithmetic decoding of the luminance CBF flag
of the coding target according to a value of the surrounding
luminance CBF flag is switched.

[0022]
Next, variable length coding of the identification flag (CBF)

25 and the like will be described. In H.264, as one of the variable
length coding methods, there is Context Adaptive Binary Arithmetic
Coding (CABAC). CABAC will be described with reference to FIGS.
30 to 32.

[0023]

30 FIG. 30 is a flowchart showing a flow of the above described
conventional context adaptive arithmetic decoding processes. It
should be noted that this diagram is extracted from Non Patent
Literature 1 and is as described in Non Patent Literature 1 as long as
there is no specific explanation.

35 [0024]

-10 -



[0017] Next, Table 0003 shown in FIG. 28D is a table which shows how to allocate ctxldx with
respect to binldx which is a number showing an order from the foremost of the binary signal sequence
because 10 ctxldx is allocated to every binary signal sequence (bin) when the arithmetic coding and

decoding are actually performed. In other words, the first bit of the first binary signal sequence is
determined as binldx = &) afdchet6&nen ¢ Geffsd 8510 aRAL 8P SHEIdbechdiearth ke the

luminance CBF fiagés @ flagdnsicating nOtey slgnkh Eypeetingghanly lithe case of bixldx = 0. A
method defined i L%)Srjause 9.3.3.1.1.1 shows that the ctxldx number is used with one of O, 1, 2, and

3andis prowde n offset of 0, 4, and 8 according to SliceType. It should be noted that na in the
table is a sign of not avdifaisids Xo[dowgd by : Nloreevétuthél eontdng ofahecsabeidiBe9gRidk 1 will be

described ingletajlbwith FefesenGe 18 il St 9o anH 298 BAL WeWR FUFHen 29 is-an exiasted

portion from Non- P ent Literatu e 2.0of a portion WhIC sho thod for ob a signal ctxldxInc
for 25 deriving th% Xfag ?H{B !\'ﬁllﬂ'nefé) 8& ?oog?laag H%CIﬁ]ﬁgr% [OMERLY qulé’gﬁ %dﬁEVC

[0019] Firstvel88.1thatholws arittiiattic coldieg kopeefpmedion a‘fﬂagcmdlddmgahd |UrinEnance

CBF flag, based gp:tasiie of neighbaring 3ahiegkss NexfitR a n%rfting*éﬁt:@&_%ol 1.3, detpig.about
derivation of a blfck result I%ﬁ,ed bove the b ?Bk mcludmga\ flag of the_codin g%et and a block
d FiH

result located in #8528 58Eh80Id BESTo et e90AnaALR (%5, @ llustrated
in Table 9-50 shewhaheEtX.. 29Bi6t¢s stuwnahdl Bexgdhe & otaentmecbagad)UmNSi%by&he

luminance CBF fiag-in.{hedeftdlgck agdiihe minanseeBie -4rflagdn dhg pbueblgeko

First, in the case where the luminance CBE flag)ln the left block is O (or does not exist) and

luminance CBF RRPRIHY S56VE 61580 598 B ra68s it exidh): afhér%%(l%mfctrigu%ﬁg%‘fftﬁé
luminance CBF ftagpafthb €sdimptargetaaddtemainbd 4d be bigcase d)uveamrorerr i #is|0ase where

the luminance C%FtﬂaQéE#Q‘éée%b?%ﬁlpaﬁ% msegmtr@'ﬂﬁsa%g% g ithg ahaveRlogicls O (or

does not exist), the ctxldxinc number of the luminance CBF fa% the codlng target is 10 determined

to be 1 (cade 2). §RTeo0t theurl thershitedarrdNFinaRBe EBESHaglh BEddiPlock ¥ ¥6r does not
exist) and the luabtance CBY #adtndbeapove kockamnthie cbddxdald Ramiper s the lantinaince CBF

Cor fag in the. TH IR ot PR tho oA S RS (a1 B e 1. e coxiciine
number of the CE&Q%@]of the coding target is determined to be 3 (case 4).
Next, the calculated codIRange is compared with a second
20 parameter codIOffset showing the internal state of the arithmetic
decoding apparatus (Step SC02). When the codIOffset is greater
than or equal to codIRange (YES in Step SC02), it is determined that
the symbol of the LPS has occurred, and valMPS (an MPS value (0 or
1) specifying the one of the symbols 0 and 1 which has the higher
25 occurrence probability, and the different value (0 when vaiMPM = 1 is
satisfied or 1 when valMPM = 0 is satisfied) are set to binVal that is
a decoding output value.
[0027]
Moreover, a value obtained by subtracting codlRange is set o
30 a second parameter codIOffset showing the internal state of the
arithmetic decoding apparatus. Furthermore, a value of
codIRangelPS calculated in Step SCO1 is set to the first parameter
codIRange showing the internal state of the arithmetic decoding
apparatus (Step SC03) because LPS has occurred.
35 [0028]
-11 -



[0021] In this way, ctxldxInc for deriving a probability value for use in 20 arithmetic coding and
arithmetic decoding of the luminance CBF flag of the coding target according to a value of the
surrounding luminance CBF flag is switched. [0022] Next, variable length coding of the identification

flag (CBF) 25 and the like will be described. In 1-1.264, as one of the variable length coding methods,
there is Context Adaptiié BnaH ArRBnitie otidy (CABKCLISABKESHAI BS Hﬁ@(f%d’ i reference

to FIGS. 30 to 320823} IDEia: 80 is adlewcha shawigota flow etiieabove dessribed egnventional
context adaptive grithmetic decqding processes. It sho e notedthat this diagram is exfracted from
Non Patent Liter%légg’ alrde?s %%@Qgrﬁ g%l i%nﬁélﬁrgrg%r?{%i\fe%tugggl lass éjrr%?értr%?enis%ﬁg specific

explanation. 35 [Po22gbility pftMe arithRteticaieoamya ot st Rl @BRERLP (MRRiX)VadtttMined
based on thg signalitye 4% iy firgr (025 dhis isvmiawed pyistheaerlawlatiorset s \edues ).
gCodIRangeldx 5 derived from a parameter codIRange ing.a current.internal state of the
arithmetic decod%l*l‘éaarspvf)e{';'\'rlfffus';n tﬁ% %b‘igi‘snemvéﬁr?t%]e a% %%tgi?é%]x Va Bfe‘{ﬁ:[& fs'a sﬁa g@alﬁe%%ﬁr)esponding
to ctxldx; and th&6Btainnbst bStetieRanged RS With! bsfer@scd esadadie &rdngeTemIEL P8Yligased on

these two valueg @f gGadiRangeldxard JO phiateldxe Hers, shiscadiRanget £F7denotes a value that
is a parameter sriw@ﬁ/'grbg{the internal state of the arithmetic decoding apparatus at the time of the
(

occurrence of a his LPS specifies one of the symbols 0 and 1 that has the lower occurrence
probability)lWith respectftoraifestparamineticediRasge beowing Hffeshdb 150&le ¢MBeiarithmetic

decoding apparagiésy 1) afdiliefta Al liriias B sHPYSCHRGHbavier ermeriienRpdaPiiRangel PS
from the current\c/:gld[\!lFI{DaSn seigei?cilz%d%?ni(}eﬁog %%n egsgeé)c%g%l “output value, and the
pStateldx value is updated based on the transform table
transIdxMPS in the case where the MPS has occurred (Step SC04).
15 [0030]
Lastly, normalization (RenormD) (Step SCO08) is performed to
end the arithmetic decoding.
[0031]
As described the above, in the context adaptive binary
20 arithmetic coding, a plurality of symbol occurrence probabilities each
of which is the occurrence probability of a binary symbol and
corresponds to context index are stored and the symbol occurrence
probabilities are switched according to a condition (for example,
refer to the value of the adjacent block). Therefore, the order of
25 processes needs to be maintained.
[0032]
FIG. 31 is a flowchart showing a flow of the above-described
conventional arithmetic decoding processes for bypass processing.
It should be noted that this diagram is extracted from Non Patent
30 Literature 1 and is as described in Non Patent Literature 1 as long as
there is no specific explanation.
[0033]
First, the second parameter codIOffset showing a current
internal state of the arithmetic decoding apparatus is shifted to the

35 left {doubled), and 1 bit is read out from the bit stream. This
-12-



[0026] Next, the calculated codIRange is compared with a second 20 parameter codlOffset showing
the internal state of the arithmetic decoding apparatus (Step SCO2). When the codlOffset is greater
than or equal to codiRange (YES in Step SCO2), it is determined that the symbol of the LPS has
occurred, and valMPS (an MPS value (0 or 1) specifying the one of the symbols 0 and 1 which has the
higher 25 occurréfiee preBabiri el §rE difftgentivalneqd wikdnbiaIMFM wheseagisfiatbrel when

valMPM = 0 is safisfine)are seideihigYallibabis asdraofing WU yalue, J0037 | Moreoyst,)a value
obtained by subtrﬁ]za%?tlgn%jecoleange is set to 30 a second parameter codlOffset showing the internal
eti

state of the arith coding apparatus. Furthermore, a value of codiIRangeLPS calculated in Step
SCOL1 is set to the first pégdimdtet bediRaage stimvieg IR intdrhgisasd of the arthragtie déeoding

e A i e T e ooy T
whnhere ateldx valye wnicn |Is a state value corre n C X 1S 1IN e , IUIS
o hat th6 ST 614 P AT S B G Mo (SR 16 BB SRAB i
replaced (0 whensvaM®dt &etings satishidd veLiwhemval MPXa k0 iobdtishied) (Brep5E06he
Meanwhile, in the gase whsre the p%ﬁi%é%‘“?és QNOHR Ster RSk tf{%@éfsat@%g%!ue is

updated based on a transform table transldxLPS in the case where the [PS occurs éStep SCO07).
[0029] 10FurtherMBPE e A ith&RsGdIBRER FOShRAIMRD h BBEYE it I8 ¥ tdhfiHEE that the
symbol of thé MRS twas eicourced,] &rch gal MPOAssEtttochimVat thedt &8 atdeocbdihg autphtvatie, and the

pStatelc value I3iafed batesh RISC ISR IANS UnelduMES ' st whste s MPS has

occurred (Step 5C04). 15 Lastl%/snormalizatlon (RenormD) (Step SCO08) is performed to
end the arithmetdFYdR y6881 value (Step SDO4).
[0035]

FIG. 32 is a flowchart for expiaining in detail the normalization

15  processing (RenormD) shown in Step SCO08 in FIG. 30. It should be
noted that this diagram is extracted from Non Patent Literature 1 and
is as described in Non Patent Literature 1 as long as there is no
specific explanation.

[0036]

20 When the first parameter codiRange showing the internal
state of the arithmetic decoding apparatus in arithmetic decoding is
smaller than 0 x 100 (in the hexadecimal notation that is 256 in the
decimal system) (YES in Step SEO01), codIRange is shifted to the left
(doubled), the second parameter codIffset showing the internal state

25 of the arithmetic decoding apparatus is shifted to the left (doubled),
and 1 bitis read out from the bit stream. This (doubled) value is set
when the read-out bit is 0, whereas a value obtained by adding 1
thereto is set when the read-out bit is 1 (SE02). This processing is
completed when codIRange reaches or exceeds 256 at last (NO in

30 Step SEQ1).

[0037]

Arithmetic decoding is performed by performing the above
processes.
[0038]

35 However, the conventional technique requires that the
13 -



As described the above, in the context adaptive binary 20 arithmetic coding, a plurality of symbol
occurrence probabilities each of which is the occurrence probability of a binary symbol and
corresponds to context index are stored and the symbol occurrence probabilities are switched
according to a condition (for example, refer to the value of the adjacent block). Therefore, the order of
25 processes ne@tighe id raitaindg. 1608 accoFiBna 1 e thftorashisshbiingyabiow ehthe

above-described|gpnyestionah atithractie ideasingproce EeeH A Lthrass RINERESENG: Kioyd be
noted that this diagram is%extre}cted from,Non Pf %nt OLiterature ]C%rf:dsﬁs as descripbed in Non Patent
n irst,

Literature 1 as lohg%atl k;“eﬂi% o gﬁec&ﬁéne%(p? t% ﬁr?ﬂ%?@]nce He sé‘@@rﬂasﬁamﬁﬁeter
codlOffset showihg ek dunenttineermed Wiztedt thed ahitimetc déeodingrapperdafs isshiftazbiethe 35left

(doubled), agd 1 hitig dpadraut Sigediit sEEaHIn g his dd oy Ried ) valuciisFebWhaR i dead-out bit is
0, whereas a value(g_btamed b rgg&dm% 1 thereto. is set when the read-out bit is 1 (SD01). [0034] Next,

in the case wher& X0dIHASH TREF ST EP L tPERY AfsLhAPITetRr SRR $wing the
internal state of thesatitimetiefdecdding tappieatus (¥ESR imSBOAMTHoissset éonwiny/ ah theit fsea

decoding output M%W%V%‘%%Qﬂ@@%@ the subtraction of codIRange is set to codlOffset

(Step 5D03). Meanwhile, in the case where codlOffset is smaller than the first 10 parameter
codIRange showmé) #elinternal state of the arithmetic decoding apparatus (NO in SD02), "0" is set to
binVal thati®a decodingroutpdtvahee (StemSH0)aD35] GEs5c3D éxda fovideant, far explainong in detalil

the normalizatiorbilgc@Fgcq%@géRﬁp&rm. sggmggr%tepOSCéQS g'glég%t?a%.fltﬁpgu?rgg@ﬁted that

this diagram is extracted from NOn Patent Literature 1 and is as described in Non Patent Literature 1
as long as there iQMH@Eifﬁ:%ﬁbﬁﬁé’tﬂ)ﬁ?r decoding a moving picture signal for each of
the first processing units. More specifically, the moving picture

coding method comprising: transforming, for each of one or more
15 second processing units included in the first processing unit, the
moving picture signal in a spatial domain into a frequency domain
coefficient and quantizing the frequency domain coefficient; and
performing arithmetic coding on a luminance CBF flag indicating
whether or not a guantized coefficient is included in each of the
20 second processing units for which the transform and the quantization
are performed. Inthe performing of arithmetic coding, a probability
table for use in the arithmetic coding is determined according to
whether or not a size of the first processing unit is identical to a size
of the second processing unit and whether or not the second
25 processing unit has a predetermined maximum size.
[0040]

With this configuration, since a probability value for
performing arithmetic coding of the luminance CBF flag can be
determined without depending on the value of the luminance CBF

30 flag for each of the surrounding blocks, a high coding efficiency can
be maintained even if a memory capacity for holding the luminance
CBF flag is significantly decreased.
[0041]
Furthermore, in the performing of arithmetic coding, a

35 probability table for use in the arithmetic coding is further
-14-



[0036] 20When the first parameter codlRange showing the internal state of the arithmetic decoding
apparatus in arithmetic decoding is smaller than 0 x 100 (in the hexadecimal notation that is 256 in the
decimal system) (YES in Step SE01), codIRange is shifted to the left (doubled), the second parameter
codlffset showing the internal state 25 of the arithmetic decoding apparatus is shifted to the left
(doubled), and 1 BRIR"FEHFSUE HARAHELIP FrEURE This THEGOIRAY Vil RESRESIRIP RS $E82@-out bit is
0, whereas a valuaiabt@iiaegby adding 1 thereto is set when the read-out bit is 1 (SE02). This
processing is co when codlRange reaches or exceeds 256 at last (NO in 30 Step SEO1).
[0037] Arithmetic decoding is performed by performing the above processes. [0038] 35However,

the conventional technidiff réyjaireR! tatieires- PERASASIREVERIE 19XriEE EHEIRG tBHe results of
the above am lefd bleaksehatrare aeigib Ying ¥4t repeathesfonarithmetic cedingand arithmetic
decoding of the I.ﬁ 'q ce CBF flag. Against this backdrop, the results of neighboring blocks in the left
and above 5 portions tor coding or decoding should be recorded for arithmetic coding and arithmetic
decoding. Because of tHi$0 8 #Y& GaseWiFdrE @ solAivn B arPiRfor Wksh i9 rirgeca valafiimdus

memory must bederiersiedrfgr sfodng the sesHiEa 190394 10 prdes damaine e abeve desetbed
problem, a moving é)llqcéure coglg}gtwethodnasigordmg t8 anu%sl,,pcect of the Fg}rﬁﬂs%ﬂte |nvert1t|on IS a method

for decoding a moving Bfguﬁe S|gna(?fc§rr 282h°6fthé 'ﬂrstqproceééﬁr%ot?ni ore sp?erélﬁcrgﬁ;,'%he

moving picille c68ifi thetifoddmprisihgrahsfopfing, fonéacmoidihe brenbret Bhaedand
processing units nciueled i dRefl s iRiRseSs bW HP it IBENROVIAG PIGIHER SRS R @swalialidgmain into
a frequency domain ¢ e{E{Cf'.ent an antizin%t e freqtuergﬁd main coefficient; and performing
arithmetic codingaéh'g)?u hahdél 'fﬂé]g Tt Etﬂ% WREHRI Br not a quantized coefficient is included
in each of the 20[$B&dfdl processing units for which the transform and the quantization are performed.

In the performing of aritmmgiwc@p@%t@w;}f[ ,gq\}al,%gqhw gr&ég%qﬂ@rf@tg}pggmci@ Setermined
according to whether or not a size of the first processwgdurglt is identical to a S'deoé the second

processing uhit atFwRETRENbr NATRE SBcoh P Met or decoding a coded moving

picture signal for each of the first processing units. Maore specifically,
the moving picture decoding method inciudes: performing arithmetic
decoding on a luminance CBF flag indicating whether or not a
quantized coefficient is included in one or more second processing
20 units included in the first processing unit; and reconstructing the
moving picture signal using the quantized coefficient of the second
processing unit when the luminance CBF flag indicates that the
quantized coefficient is included in each of the second processing
units, the luminance CBF flag being decoded in the arithmetic
25 decoding. In the performing of arithmetic decoding, a probability
table for use in the arithmetic decoding is determined according to
whether or not a size of the first processing unit is identical to a size
of the second processing unit and whether or not the second
processing unit has a predetermined maximum size.
30 [0045]
In the performing of arithmetic decoding, a probability table
for use in the arithmetic decoding is further determined according to
a type of a slice to which the first processing unit belongs.
[0046]

35 For example, the first processing unit may be a coding unit.
-15-



25 processing unit has a predetermined maximum size. [0040] With this configuration, since a
probability value for performing arithmetic coding of the luminance CBF flag can be determined without
depending on the value of the luminance CBF 30 flag for each of the surrounding blocks, a high
coding efficiency can be maintained even if a memory capacity for holding the luminance CBF flag is
significantly decr¥&s@®e04ahe secongt Hnepasiedinithée peaiorpfing BRasfanetic béding, a
35probability tab[e)t®4m§e in the arithmetic coding is further determined according to a type of a slice
to which the first procesa unlt beIoQA%d[lOMZ] For ex Ple ({11 flrgt ro smgdunlt may be a
coding unit. 5 Moreover Re%ecorid processi g unltymay ans orm Unity N8reover,
switching may bé@éfﬂﬁmé’wb@v@e@ﬁ&ﬁo‘éﬁﬁg‘é@hﬁ)ﬁﬁﬁ]@ftsiafﬁr%ﬁStaﬁﬁgfmahﬂ t:@cﬁlnwﬁrmlng to a

second stangardgzaé HE&&VQQEWm@MﬁHHéﬁmMHhérﬁi@hrﬁ'&‘?déé@ r@palea@ég Regfpamed as
the coding conformlng to thetflrst g t@ rﬁovm icture CO%\,?% ?[ (gurther
comprise codlngaa[ﬁ | & ehsd|E #5dafd [}g%ﬁﬁﬁo% ¢tlfe cﬁﬂa method
according to an &peeireEtic des présern nmmammammmmmmmmafmmmm picture

signal for each ofthesistdreeraeing: m;tStMOEﬁépem@@auxamarmvwa@&pt%%dqa%@mmethod
includes: performlnﬁl{ arithmetic ecodln éumlnance CBF flag indicating whether or not a

gquantized coeffidie qgﬁﬁélﬂf&@ Iﬁ%rﬁ-:t second processing 20 units included in the first
processinglhit; &A@4&donstructing the moving picture signal using the quantized coefficient of the

second processing unit whep thedupiinaneesBimbiag indicates that thai lgaeazsﬂ %%;J%&ee% Is

included in each fthe second&rocessm g units, the luminance CBF flag being deco in the

arithmetic 25 deé Gy §AGAE PRHURAMY %‘P%ﬁﬁwﬁwéﬂ@‘dlé%@fﬁuéepfdﬁ%ﬁ ﬁPfaﬁ%%ﬂfs@ﬁ] the
arithmetic decodfivpismieteassned aciosdindyltoreisetheif aranibt, a sz evad thedirsicproeessidghgnit is

identical to a size, Gf, e, seEaNFRSPRERYING U ADF WHEIRRY SLARkIDSSSRANG: POSERY ALt has a

predetermlned maximum size.
15 to transform, for each of one or more second processing units

included in the first processing unit, the moving picture signal in a
spatial domain into a frequency domain coefficient and to quantize
the frequency domain coefficient; and an arithmetic coding unit
configured to perform arithmetic coding on a luminance CBF flag
20 indicating whether or not a quantized coefficient is included in the
second processing unit processed by the transform and quantization
unit. The arithmetic coding unit is configured to determine a
probability table for use in the arithmetic coding according to
whether or not a size of the first processing unit is identical to a size
25 of the second processing unit and whether or not the second
processing unit has a predetermined maximum size.
[0049]
A moving picture decoding apparatus according to an aspect of
the present invention decodes a coded moving picture signal for each
30 of the first processing units. More specifically, the moving picture
decoding apparatus comprising: an arithmetic decoding unit
configured to perform arithmetic decoding on a luminance CBF flag
indicating whether or not a quantized coefficient is included in one or
more second processing units inciuded in the first processing unit;

35 and a reconstruction unit configured to reconstruct a moving picture
- 16 -



30 [0045] In the performing of arithmetic decoding, a probability table for use in the arithmetic
decoding is further determined according to a type of a slice to which the first processing unit belongs,
[0046] 35For example, the first processing unit may be a coding unit. - 15 - Moreover, the second
processing unit may be a transform unit. [0047] Moreover, switching may be performed between
decoding conforrfifi§ @ HIirg Standava atidese sodifgetenforrhibtete acsutd i seaasiddrdactording to

an identifier whicl icineiied ini aoced sigmal anddneicatesribe firgt siandacdardbersrsend
standard, and the arithmetic decoding and th reconstructin% may be performed asO%%%dﬁcoding
]

conforming to th&firdt Fa%%%rﬁqw h e fdEhitiE Shartaes Hétfirg gt&HH}iﬂf |Elf)e[ 49 A
moving picture codimpappargsseacdy difig t@ eikhasgdnt ofele pirrgentinvention caddraatioving

picture signa forc_f'é&ﬁ'o%ﬂ"'g rﬁifﬁ@&ﬁﬁ@émarﬂbsdmﬂﬁﬂﬁéiﬁ%l%mﬁl RPN RiEdyre Loding
apparatus compr@‘%%: a ransforg_? and qwantlzatlon unjt configured 15 to transform, for each of one or
[

more second pro A IR SSRGS RPN PSEE_ AHSIRR T RE R ﬁ?cﬂfrghﬁdcﬁﬁtin a
spatial domain into@cfegureh ey tomaie cteffictorn ancbto flrantize tinel fpeguensyrdomainagoefficient;

and an arithmetiG,¢ading,unjt-capfigeed (o psriorm-arittuaptic coiPg-QR ajupyinaree BRdlag 20

indicating whether or not a quantized coefficient is included in the second processing unit processed
by the transform A Uidhtizatén unit. The arithmetic coding unit is configured to determine a
probability table fdrafs@jin the arithmetic coding according to whether or not a size of the first

processing unit is identi()}glnt,q)@iﬁiéep?@c Qpéh&%ﬁ%ngrggoo%@égigﬁ g@%%@t%@&gy Hméh&second

processing unit has a predetermined maximum size. [0049] moving picture decoding apparatus
according to an £&pAEPEIHha e dERTBRIBHGIULBHEE A LaEd MFoTiRY PiBtRIE SIER&AFEH Bhch 30 of
the first processiag paitst Morerspedificathy vhegnoving mctdrecdebodingpappatatys dompasmg: an
arithmetic decod@&g%g&ngg r\%i to perform arithmetic decoding on a luminance CBF flag indicating
whether or not a quantized coefficient is included in one or more second processing units included in
the first pro’c@ssiﬁ Qit] 35 and a reconstruction unit configured to reconstruct a moving picture

It should be noted that general or specific embodiments may

be implemented not only as a system, a method, an integrated circuit,

a computer program, or a recording medium, but also as an optional

combination of a system, a method, an integrated circuit, a computer
20 program, and a recording medium.

[0052]

Hereinafter, embodiments of the present invention are
described in greater detail with reference to the accompanying
Drawings. Each of the embodiments described below shows a

25 general or specific example. The numerical values, shapes,
materials, structural elements, the arrangement and connection of
the structural elements, steps, the processing order of the steps etc.
shown in the following embodiments are mere examples, and
therefore do not limit the inventive concept, the scope of which is

30 defined in the appended Claims and their equivalents. The present
invention is defined by the scope of claims. Therefore, among the
structural elements in the following embodiments, structural
elements not recited in any one of the independent claims defining
the most generic part of the inventive concept are described as

35 arbitrary structural elements.
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-16- signal using the quantized coefficient of the second processing unit when the luminance CBF flag
indicates that the quantized coefficient is included in the second processing unit, the luminance CBF
flag being processed by the arithmetic decoding unit. The arithmetic 5 decoding unit is configured to
determine a probability table for use in the arithmetic decoding according to whether or not a size of
the first processiHgniRR & RieRtickl to a size of the second processing unit and whether or not the
second processipgasutihas a predetermined maximum size. 10[0050] A moving picture coding
and decoding apparatusl\accn(%rg\lfqg to an.%fpect of the griesent invention includes trée movgrg picture

coding apparatus and the moving p?ctuPé EESdinS %%%ar%ﬂjs {ARP gr@%%criggaogbéog. 15[0051]

It should be notefeNtHR GEnrdl broyedfits et 6N evinagy B i criemédatot oaly elisthsystem, a

method, an integiated gHEHESs 51 8EMAHIES ProgFashe &S i FeeRrding snediyn, Byl alse agan mptional
combination of a_s sten}: a method, an integrat%gr circtuit, § computer 20.§r§%’rar}éu, andfa recording

medium. [0052] aPPATR A ,ug%bdﬁﬂeﬁt'g ThHe Ep():re ERCAVERLBA ard GeseriB&d iﬂr&]gater detail
with reference toathitheoedinpa@ging My awingd LFadteohé Erhbbaimierticdesgibetdidiow shows a 25

general or SpeCifﬂ\%@@%tﬁl@dﬂ&%@Fi@éN@'iéeﬁwcsrh@%%ﬁi atrrialss §HH?8N%‘. slemenisnthe
arrangement and connection of the strucm%aé §Ie_meré%sb%st§r%s the processing order of the steps etc.

shown in the follBMAG EHHESdiEAEs ARE exdm 3thE/R6RS O Botdiilt thaivehtive
concept, thelscopecohwhicltisd30udefingdirhthecapsdndeth Glaintsvangl thetuequiiateritsisTing present

invention is defineddh)sthe scopeirelajes: Toergieres &matg Mo BRYSIHER! GIEMepRIR theeollowing

embodiments, structural elements not recited in any one of the independent claims defining the most
generic part of tHd TAAHEGE Ednbelh?ard Sedlhbel ad Ssarbiians B Utk rariisients shews

[Embodiment 1] f6@53jhe quantized coefficient is included in the second processing
unit.
15 [0054]

The arithmetic decoding unit determines a probability table for
use in arithmetic decoding according to whether or not a size of the
first processing unit is identical to a size of the second processing
unit and whether or not the second processing unit has a

20 predetermined maximum size. Furthermore, the arithmetic
decoding unit may determine a probability table according to a slice
type to which the first processing unit belongs (I slice/P slice/B slice).
It should be noted that "determining a probability table" can be
paraphrased as "switching a context", for example.

25 [0055]

A moving picture input into the moving picture decoding
apparatus is composed of a plurality of pictures. Moreover, each of
the pictures is divided into a plurality of slices. Then the slice is
coded or decoded according to each of the processing units. The

30 processing unit includes a coding unit (CU), a prediction unit (PU),
and a transform unit (TU). CU is a block of maximum 128 x 128
pixels and is a unit which corresponds to a conventional macroblock.
PU is a fundamental unit for inter prediction. TU is a fundamental
unit for orthogonal transform, and the size of TU is as small as or

35 smaller than the size of CU. Hereafter, the coding unit is described
- 1% -



A moving picture decoding apparatus according to Embodiment 1 decodes a coded moving picture
signal for each of the 5 first processing units. Therefore, the moving picture decoding apparatus
includes: an arithmetic decoding unit which performs arithmetic decoding on a luminance CBF flag
indicating whether or not a quantized coefficient is included in each of one or more second processing
units included in 3RefiEtdE cekafgaitt; tAsdtEe1G FeEBh stiELiB rAGATE Wch 36cEB0E(S EMoving
picture signal usig ekgquantized coefficient of the second processing unit when the luminance CBF flag
decoded in the aﬁl? ic decoding unit shows that the quantized coefficient is included in the second
processing unit. 4] The arithmetic decoding unit determines a probability table for use in
arithmetic decoding accbPdirfy & WHetsss BThena si£6 OrdHediEst Brecerssey tisits ssbnieaf to a size

of the secong pregesging HRE Alavhethebaerot Beckecond proceggRgowt haha 204uedetermined
maximum size. Furthermore, the arithmetic d?cqtq.{na#gitem%yedeteréqin%n Qroti%bilit}(/ tabIFf according
to a slice type to VR HHE Firdl” Hi'(?ccecsosﬁ H.l dnifpels gs fl dlicerP %ﬁ e/Bji eS).’ Cdhoutd B Foted that
"determining a probasikfptan|e! ez Celaraphersets & wwitthimepalddnfér e, foreghrmpleh @5 [0055]
ol s SRt B D B fodnaes enrorlyl anegsadar s of
pictures. Moreover, each of the pjctures is djvided into urality of slices. The slice is coded or
decoded according{& dach %‘f‘ﬁ%%‘ge%%?géﬂﬁ@. ‘?h@gotﬁ?ggé%mgﬁﬂﬁ incl 55’2’3@%% unit
(CU), a predictionafisit (Pt dhdhetfassformmatitt{Tasy U ds audotkeeldmeodificien28x 128 pixels and
is a unit which cpgspends tg) eaen%%miwysagm@g@d PALisa Bpdamantab unit fpintepprediction.
orm,

TU is a fundamental unit for orthogonal trans and the size of TLéis as small as or 35smaller than
the size of CU. I—Péf@&ﬁ@r‘?%e%?f%ﬁ‘ﬁﬁﬁ isBeRfibdP9eE - asBUCEAEGFBYE antti 158 Fraform unit is
described as a tnansfginr ddeck a0 0664 Tfrer fostrprbodessiag uritrascerding ¢o ¢iegesgeint emebodiment
S is, for exampley,a godled block (CU). Moreover, the second processing unit according to the present
embodiment is, for example, a transform block (TU). There is a luminance CBF flag in each of the
transform Bi8cks! 29 the luminance CBF flag indicates whether or not there is a quantized coefficient
in the transform block. IF$Gould e Hloudietdbes twhbtheiray aditthet&isz qoafitzed toeffidient in the

e o S UEe8 A apsed AR eIUB oy ol iheredn abaiise celiaimnl i e coded
Furthermore, it can be paraphrased as whether or hot there is a non-zero coefficient irt the transform
block. 15 [0057] @ccording to Embodiment 1 of the present invention.

[0058]

20 A decoding apparatus 100 according to the present
embodiment, as shown in FIG. 1, includes a luminance CBF decoding
unit 101, a control unit 102, a switch 103, a residual coefficient
decoding unit 104, and a residual signal reconstruction unit 105, and
an addition unit 106. The decoding apparatus 100 reconstructs the

25 luminance CBF flag from a decoding position information POS and an
obtained bit stream BS, and outputs a decoded image signal OUT
from an image prediction signal PRED,

[0059]
An operation of the luminance CBF decoding unit 101

30 according to the present embodiment will be described in detall with
reference to FIG. 2. FIG. 2 is a flowchart showing a flow of
operations of the luminance CBF decoding unit 101 according to the
present invention.

[0060]

35 First, the luminance CBF decoding unit 101 obtains a target bit
<19 -



FIG. 1 is a block diagram showing a functional configuration of a decoding apparatus including a
luminance CBF flag decoding unit according to Embodiment 1 of the present invention. [0058] 20A
decoding apparatus 100 according to the present embodiment, as shown in FIG. 1, includes a
luminance CBF decoding unit 101, a control unit 102, a switch 103, a residual coefficient decoding unit
104, and a residsarsignalb ecoiburastioarubite 05 nane amdddidid robhaiDe6.ThedatodirntEpparatus

100 reconstructs;thg 21 IHpiNARGe GRA flagifrom e é@@ﬂtﬂg posilion ifennplipnPOs apdan
obtained bit stream BS, and outputs a decoded |m%%§§%qna OUT from an maggjgredlctlon signal

PRED. [0059] A oéFaflbR SIAEfuRRGENES EBF HE UrRE10E'805cE0HiRY 1B1he PriRent
embodiment will reedesaithbedda ddéildeitio defegemcit tbRIG. 2.FIG. 2 is a flowchart showing a flow of
operations o the l@@gjﬁqnce CBF decoding unit 101 according to the present invention. [0060] 35First,
the luminance CéF decoding unit 101 obtains a_target bit stream BS. Moreover, the control unit 102

obtains information PO\ fficatify WRHRARES friih el BIofiaR to it a HABAREPIEARFH 9 as a size
of a coded block @ndch ntrenstonmitae tficrent landibutpAtsdetoetimeiluesinanceheBred enodiog ainit 101.

o[osa] - Nextgbeguminagee B derading sl AL cfram dpgraRtien eBaired igm e control

unit 102, determines (i) whether or not a size of a transform bloc show:)nf%( e luminance CBF flag of
the decoding tarG&tG8 HeSs5mh8 lsith S 8P Ev8EF Bidgk, B iif WHeehBIOLK oPRJH] for BRERFSle, the
size of the transform bto ¢k i thinsane Esctbezmaxithenraize fofrthebtranisficroh bleskn®28ht should

&ea”gffgtfgggf‘{géfggﬂﬂ@ SPEFIYING MBI AL RIZ6 Qe B3p9rm Rlagk g fop&xARIg included
that information specifying the maximum size of the transform block
is, for example, included in a bit stream.

[0062]

15 When at least one of the above described (i) and (ii) is
satisfied (YES in 5201), ctxIdxInc which is a number for prescribing
probability information used for arithmetic decoding is set to 1
(5203). Meanwhile, when none of the above described (i) and (ii)
are satisfied (NO in S201), ctxldxInc which is a number for

20 prescribing probability information for use in arithmetic decoding is
set to 0 (S202). Itshould be noted that the value set to ctxIdxIncis
not limited to the examples of Steps S202 and $203. In other words,
it is acceptable as long as a different value is set for each of Step
S202 and Step $203. Still, a common value needs to be set to the

25 coding side and the decoding side.

[0063]

Next, a probability value is obtained which corresponds to
ctxIdx obtained by adding ctxIdxInc which is & number for
prescribing the probability information obtained in Steps $202 and

30 S203, and an offset value (refer to FIGS. 5A to 5D to be described)
which is determined for each of the predetermined slices, and
arithmetic decoding processing is performed on the target luminance
CBF flag (S204). With this, the luminance CBF flag is obtained.
[0064]

35 Next, the iuminance CBF flag obtained in Step S204 is output
-20 -



15When at least one of the above described (i) and (ii) is satisfied (YES in S201), ctxldxInc which is a
number for prescribing probability information used for arithmetic decoding is set to 1 (5203).
Meanwhile, when none of the above described (i) and (ii) are satisfied (NO in S201), ctxldxInc which is
a number for 20 prescribing probability information for use in arithmetic decoding is set to 0 (S202). It
should be noted #EttHEYBRM 6t thenpdarii® istot libfliedtodhie exeenples dFStEEE 370thand S203.

In other words, itéwwmwle ap lene ags» diffeseatrvlug ds iselfes eagh abgtenddedzandg Step S203.
Still, a common valu% é}f H e set to the ZSa%dlr\%&de and th @gcodln side. 006 Next, a
i

probability value & 8 H cgﬁgggﬁ%heds Gx dbth ‘f‘n-)d adding"CRITX ﬁg ichis a
number for prescrising Ftﬁé Brodabilith émferaratiors uinaibeeria Stepst&2Xarm 30 6Hb3eahdran offset

value (refer 1 Flg $faiosBhti0 l%@di@éc@hﬁ%WQ'%'&@@F@%'P%%%@%“@@“é\%@é%ﬂ%&%m”ed
slices, and arithmetic dec%1 &% grocessm erformed ?P?% Ihgr%ﬁnlg nce CBF fla §18204) With
EW

this, the luminan&& PSEY HIAES HAENeRt9 ?Iaeg OGN REStep 5204
is output with respecti thithe sigmted| RRE RG2S and isibsed dod eontiol @ftthegwimb Q30 The case
where the lumin GBF flag indicates "no coefficient” (for example 0), the switch 103 is connected
to a terminal B. In other'words, since there is no transform coeff|C|ent in 5the transform block, there is

no residual signal to be mﬁf’é&\(ﬁl'ﬂ‘?ré%&? PR HSHE pRedILiBIN &GRS SR S HRAFEHE Sthe image
prediction sifnal RREDI s enitmitiassd (podngrmagd sidimed OWTcfO063] ideammialzeid theacase

where the luminanGe (Bl fag indicates. 40- CoRHICient £stE o IR Sé%r%‘%gg ml ETMER 103 is

connected to a terminal A. In this case, the residual coefficient i‘@?na included in the bit stream BS is
decoded by the rER_f1BH %U@fﬁ@eﬁﬁdéc%ﬁﬁﬁﬁjﬁﬁ LYo e nasHHAESRRANSHTH opEaddrBligh inverse
transform and inverge quarﬁi‘zanrels|Idy1thesrgaldmb$@|mwd’e¢nmtgnﬁnmmé IPansfoandathe image

prediction signal SR arg,asies ey ciiopd i 5. AR dscda imags o OUT i

output. With this, the deco mage signal OUT ca out e bit streani BS with
the use of the Iurﬁ%ﬁé@@ﬁ?ﬁ%@r%&]%lﬁ%ﬂ?ér%@saﬂ?quﬁ’m‘fgﬁé’etb%@Ql@tf(b@rh&ﬁ‘}ﬁlt 101 and
the 106, and the decoding image signal OUT is output. With this, the

decoding image signal OCUT can be correctly output from the bit
stream BS with the use of the luminance CBF flag.
[0066]

20 In other words, the luminance CBF decoding unit 101 and the
control unit 102 shown in FIG. 1, for example, correspond to the
arithmetic decoding unit according to the present embodiment.
Moreover, the switch 103, the residual coefficient decoding unit 104,
and the residual signa!l reconstruction unit 105 shown in FIG. 1

25 correspond to the reconstruction unit according to the present
embodiment. It should be noted that they are not limited to the
above described correspondence relationships.

[0067]
FIG. 3 is a schematic view for explaining the condition shown

30 in Step S201 of FIG. 2. Blocks 301 to 306 illustrated in thick frames
denote coded blocks. Moreover, blocks generated through further
division of blocks 301 and 302 denote transform blocks.

[0068]
The size of the transform block is determined to be as large as

35 or smaller than the size of the coded block. It should be noted that
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control unit 102 shown in FIG. 1, for example, correspond to the arithmetic decoding unit according to
the present embodiment. Moreover, the switch 103, the residual coefficient decoding unit 104, and the
residual signal reconstruction unit 105 shown in FIG. 1 25 correspond to the reconstruction unit
according to the present embodiment. It should be noted that they are not limited to the above

described corresPbHABNEESETRICASNIPRE BRBFMEIGL S fes stiRaA At Si8vih6r B%p1ah Mg €& condition
shown 30 in StepERGnaf Blt2 2rBlatks 80dxtiar306 ilkistratsd ihdhinkdfsamem drnoget crded blocks.
Moreover, block t f lvisio I de ransfarm blocks.
oo TR S e e O A o the
size of the codedPBIcRKP 1P ShotifEDERBIERS thyt -21e iRigRIgbieAbliBnethéTase wal BE@Eskribed

where the sige oMudeeks 801 aathE02 mienthei mayimue size gbihe codedhlaele®4 xcbthixgls) and
the maximum S'.Zt%ogfn%em}rﬁ%rt‘%%f@h ﬁ&%‘ééaa’%e@m@g 0383 rai*r’a'%r%sé%?o%”f‘a”ef by one hierarchical
layer (32 x 32 pixels). oreover, the 'maximum size of the transform Size i5 varied according to
information illusti&t8& %1 slice header information. [0069] It should be noted that since the present

invention, regardless of the size @ftbe beasiermineke isrch arraierzedahsvyichiag d Adpegbability
tables according t? %ﬁgnslant cone |t|on[}%8tepo§2013 and not de endlgg on the results, of the

surrounding blocﬂs, psf’ezseen(f inv ErzltiE) can renglize!%? ctSof aer%? El%teiﬁvgﬁtitffr’{v(Fg {&don in an

amount of Aemoryy eednl it Yhrblgseaditaigéng titearcomatan sicensti thenrbhiteen® Hdckans[0070]
Here, the case whgfed@isdack 3@h isrieterminedasta £adad dlock vdllhe desctired 1004

invention can realize effects of the present invention (reduction in an
amount of memory) even if there is a change in the maximum size of
the transform block.
15 [0070]
Here, the case where the block 301 is determined as a coded
block will be described,
[0071]
First, in the case where a small block of the first hierarchical
20 layer each obtained through the division of the block 301 into four
blocks is a transform block, the Iluminance CBF flag 31t
corresponding to the smalil block of the first hierarchical layer is
decoded. Inthe case where the luminance CBF flag 311 indicates no
coefficient, the transform coefficient is not included in the small
25 block of the first hierarchical layer. Therefore, the luminance CBF
flags 312 and 313 corresponding to the blocks smaller than this are
not decoded. It should be noted that in the case where the
luminance CBF flag 311 is decoded, the small block of the first
hierarchical layer becomes the maximum size of the transform block
30  (YES in S201 of FIG. 2). Therefore, ctxldxInc = 1 is used as a
number showing a probability table for use in arithmetic decoding of
the luminance CBF flag (5203 in FIG. 2).
[0072]
Meanwhile, in the case where a small block of the second

35  hierarchical layer (16 x 16 pixels) each obtained through the division
s 2y I



First, in the case where a small block of the first hierarchical 20 layer each obtained through the
division of the block 301 into four blocks is a transform block, the luminance CBF flag 311
corresponding to the small block of the first hierarchical layer is decoded. In the case where the

luminance CBF flag 311 indicates no coefficient, the transform coefficient is not included in the small
25 block of the fifst HigrdveHikalnsgde helefdre the tuasiaceCBFCHadgd 812 mhdB1@coRBsponding

to the blocks smajlgy thap ‘iftb?:&!?d&ﬁ{diﬂ@oﬁ’@%'é shadld BRooried that KthmeprewherRithe
luminance CBFfJ |§311 is,decoded, the small bloc 08[1;the first hierarchical laye éﬁ’(ﬁigmfes the

maximum size o gEré%&Sﬁ%dLﬁgck 0(@@3;_‘,% 3301 6r HES iy h‘FﬁSrSfS‘l@a tlbEeused as a
number showingté isrbbabiityctaisiel fervesel boafttatis Heestirgpos thedurhimargle €BF flagr(S203 in

FiG. ) 100%5) d;\,ﬁs;ﬁﬁa@gm@ umﬁ&cajgowwyaag%gggraofktmzwg SRl laer
X pixeis acn optaine IVISION 0 e DIoCK INto ur O]Q SIS ranstorm
843 ey i D

block, the luminaicB'EBRfa S RORE B AP OB B INePIREE Y HidFatEHilal layer is
decoded. Moreoveerinrttie casEywdreie deamakblockroftiesthicd $isracthichi layger (8 xs8ysirels) each

obtained through,a further alivision,ofi Hie Rlogk-inadawrPlegkids airapstorm, blogkthe fyminance

CBF flag 313 correspondln to the small block of the third hierarchical layer is decoded. In these

cases, ctxldxinc —%%du‘é‘.@dogstgﬁu%@as‘?ﬁm%ﬁfz PG EBHRABIE F L&k in arithmetic decoding of
the luminanide CBEXIEY](5202 in FIG. 2). 10[0073] In the case where the luminance CBF flag

(illustration is omitted) c%reﬁpgngg%tq,\mg@n@f,ll glqﬁlﬁ.m.]@ﬁ gs&@grq{%@c?h@ﬁpg{ g}@ l?gock 302 is

decoded, ctxldxInc = 1 is used as a number showing the probability table, while in the case where the

luminance 15 CBRHEE GluSHETSR RGeS d‘t‘)??e%‘&ﬂﬁ @‘fﬁh@fsﬁ%l Hictk brarers8éefid and
following hierarchigs:is dfetoded o cikBgIes—d@ i usel] abd dwinkes shosving:the prolpabitibetable.

Furthermore, alsg) %lw ?Eﬁgtég%%%ﬁgpfat&goggﬁgégb& egg Rﬁpewg@%e(%q%ﬁé S|ze of

the transform block IS |d ntical to the size’of the ¢o loc e maximum size o transform

block, a nuktber eRIAXIAE SHHMERGRE prolsaBmiFtgeib ‘F@Eféiéﬁﬁﬁfé‘d‘ﬁ(fébﬁﬂiﬁggf@%ﬁ’dBi@ﬁJﬁlﬁﬁtlon

result. [0074] Astdesasinashabave] iy iswitohing ketareendyokindsda gdlichnA% gbddxiacgsidetermined
as"0"or 111" b o) tw h Lhe transfarm lo the size of the
coded block, th(ﬁl%gma%er %é?’fﬁ% Ft% t§k‘)’Ye%s%stbe%uce ro}rﬁ%gac%r%vengo CCIF’%% e?%;llce) Since

there is no need Wf%fé?érﬁ’(%iotm@ﬂ%*ﬂﬁa}% EBRGRg Hiteie SURSlaigHY Etﬁ!@ék\’ﬁﬁr@@t@frﬁhng

ctxldxInc of the Fbluprisaige B Haga{dhergeerdingitaigeh mcwdltinineus AMSUH Ot gesaory

including |II3% buﬁ‘?r does no%hheav%tgxp% ngpasr;%g A§ athesuttgatp}% g'[nn%n%%%g:BF fla% can b be
correctly decoded.

ctxIdxInc showing a probability table is determined according to a
determination resuft.
[0074]
As described above, by switching between two kinds in which
25 ctxldxIncis determined as "0" or "1" based on a comparison between
the size of the transform block and the size of the coded block, the
number of probability tables is reduced from the conventional 4 to 2
(perslice). Sincethereis no need of reference to the luminance CBF
flag of the surrounding block for determining ctxIdxInc of the
30 luminance CBF flag of the decoding target, a voluminous amount of
memory including line buffer does not have to be prepared. As a
result, the luminance CBF flag can be correctly decoded,
[0075]
Moreover, by switching the probability table of the luminance

35 CBF flag between two stages based on whether or not the size of the
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[0075] Moreover, by switching the probability table of the luminance 35 CBF flag between two

stages based on whether or not the size of the -23- transform block is maximum, a decrease in coding
efficiency caused by a reduction in the number of probability tables can be limited. This is because the
existence or absence of a transform coefficient often depends on the block size of the transform block.
More 5specifically 2thi$ eaRke$ brfkahtage 5 fact A poRsbiityqe hinh e heiealr¥oetisiedts become

zero if the transfgimsizeds smaHern [QA&6h umb drsbeytdieainirg thab iy agthmedia gereding unit
according to Em dimerg 1 of the E) esent invention (a %ecoding P %ratus 10 100) is.included in a
moving picture LRkl EFFAAS I B AEEOaehoRRaThen e Bt (AISFCATE GSRETSSN and

coded. FIG. 4 is afthockdtiagrads sidowithearbx@mig of alcotifigutatosformmbloed piddwresdecoding
apparatus 460 agpidinge,Embedine i of dheryesentinyention1[904dib ity e fReMpg picture

decodi tus 400 d | ded i data which d and coded. F le,
coded mags datl Ao NeR S RO A5 B ARG by AO0AC o e QARG EIGEt signal for

eaqh of the bIocI{Q.Uer]image decoding 20_ apparatgs 400 reconstructs. image da'ga by performing
variable length decoding Igngfsie Gy 7P Bn 30 h InweTER KRBRImasiAR on e A drRgding target

signal. [0078] As shown in FIG. 4, the movmgaplcture decoding apparatus 25 400 includes an entropy
decoding unit 418 4RSS ANz i EndiRvERe IPYSLIOHAT Ukt 456 O R D5 W dieblocking
filter 430, alhembdy 443, dn dhirdearedhctionunitids0,raanatondzmpéngatqrnp arnt4d60 vamidian

intra/inter switch 470, §aQ791 304 rﬂﬁx%‘&%‘%{t%ﬁﬂ?@?ﬂa‘%@%ﬁ SREOHSH UGS Quyulred ersTiigients by

performing variable length decoding on an inpu ) ) )
is a block diagram showing an example of a configuration of a moving

picture decoding apparatus 400 according to Embodiment 1 of the
present invention.

15 [0077]

The moving picture decoding apparatus 400 decodes coded
image data which are compressed and coded. For example, coded
image data are input into the image decoding apparatus 400 as a
decoding target signal for each of the blocks. The image decoding

20 apparatus 400 reconstructs image data by performing variable
length decoding, inverse gquantization, and inverse transformation on
the input decoding target signal.

[0078]

As shown in FIG. 4, the moving picture decoding apparatus

25 400 includes an entropy decoding unit 410, an inverse quantization
and inverse transform unit 420, an adder 425, a deblocking filter 430,
a memory 440, an intra prediction unit 450, a motion compensation
unit 460, and an intra/inter switch 470.

[0079]

30 The entropy decoding unit 410 reconstructs gquantized
coefficients by performing variable length decoding on an input
signal (input stream). It should be noted here that the input signal
(input stream) is a decoding target signal and corresponds to data for
each of the blocks of coded image data. Moreover, the entropy

35 decoding unit 410 obtains motion data from the input signal, and
- 24 -



signal (input stream). It should be noted here that the input signal (input stream) is a decoding target
signal and corresponds to data for each of the blocks of coded image data. Moreover, the entropy 35
decoding unit 410 obtains motion data from the input signal, and outputs the obtained motion data to
the motion compensation unit 460. [0080] The inverse quantization and inverse transform unit 420 5
reconstructs the eraiisféanibeetiviants Bynpetiormitis inverssé euantiatioroonhespiamtized toefficients
reconstructed by4hg entropy decoding unit 410. Then, the inverse quantization and inverse transform
unit 420 recons%sii%frediction error by performing inverse transform on the reconstructed transform
10coefficients. [ The adder 425 adds the prediction error reconstructed by the inverse
guantization and inversd lransforer smit 2andih b predictibnisigaed @ btadmesf from theiintebZibter switch

470 to genewmte aLlecRdedcks IAge. (P8 rm ThGARPIRGHIET Aer fé%ﬁ%ﬁ@s ARRpgkIng

filtering on the decoded |mage generated by the adder 425. The decoded image processed by the
deblocking filter B4URPEELOR 48R sigHaN9898083F T C I RESMERTON H1BGEeS nindRFror storing
reference imagesfdrase inewotbn goopénsation. Vioes speeiidaliye the mernotiz 44i@ staxes decoded

images in which g, deplacking fltey process IsPasformeshly he.detjogking filtes 430 Ax (09841
performing inverse ftransform on the reconstructed transform
10 coefficients.
[0081]

The adder 425 adds the prediction error reconstructed by the
inverse quantization and inverse transform unit 420 and a prediction
signal obtained from the intra/inter switch 470 to generate a decoded

15  image.
[0082]

The deblocking filter 430 performs deblocking filtering on the
decoded image generated by the adder 425. The decoded image
processed by the deblocking filter is output as a decoded signal.

20 [0083]

The memory 440 is a memory for storing reference images for
use in motion compensation. More specifically, the memory 440
stores decoded images in which a deblocking filter process is
performed by the deblocking filter 430.

25 [0084]

The intra prediction unit 450 performs intra prediction to
generate a prediction signal (an intra prediction signal). More
specifically, the intra prediction unit 450 performs intra prediction
with reference to images surrounding the decoding target block

30 {input signal) in the decoded image generated by the adder 425 to
generate an intra prediction signal.
[0085]

The motion compensation unit 460 performs motion

compensation based on motion data output from the entropy

35 decoding unit 410 to generate a prediction signal (an inter prediction
-5



The intra prediction unit 450 performs intra prediction to generate a prediction signal (an intra
prediction signal). More specifically, the intra prediction unit 450 performs intra prediction with
reference to images surrounding the decoding target block 30 (input signal) in the decoded image
generated by the adder 425 to generate an intra prediction signal. [0085] The motion compensation
unit 460 performsigRabn compensation based on motion data output from the entropy 35decoding
unit 410 to genernaig geqrediction signal (an inter prediction - 25 - signal). [0086] The intra/inter

switch 470 selects any gne of an in ra‘%rediction sigggl and %%inter rediction séeignal, and outputs the
5selected signal as the Bré%lic%ﬁ ia'h 'to ?H‘Qt&@de 495.5[6 f]s "WWith e o@é"stm@fare, the
moving picture decedinti appaigtus 400chcoordivigto edicdivens @ obthegirésent nvientidie decodes

the compressionscagecbinaasm dptas 100 cridh-sbrie Pegated balh shesmoving picture

decoding apparatus 408), the"decoding unit of the luminance CBF flag according to Embodiment 1 of

the present inve §&Pi5lincluded by the entropy decoding unit 410, the inverse quantization and

inversg transform 15 unit mO,ta@d thbcad@es;ﬂfctltllme s;:lre@ifirrablyjrh(gr gx‘mhpie, thgdnrdﬁin_gnce QBF
decoding unit 104 othe-control 4iit 102 the swisch L83 die drsidHalcaniislent decading, yajt 104 in

FIG. 1 are included in the entropy decoding unit 410, the residual signal reconstruction unit 105 in FIG.
1is included in tREFRAFSE BELRIPRITH AIRNTRRIES I0tR#RERRunit 420 in FIG. 4, and the addition
unit 106 in HIG. TiO®eluded in the adder 425 in FIG. 4. It should be noted that they are not limited to

the above described coespRpgRCe LeIAURBHIRRAI00G AR des5URTY abryg e moying picture

decoding apparatus ) )
apparatus 400, the decoding unit of the luminance CBF flag according

to Embodiment 1 of the present invention is included by the entropy
decoding unit 410, the inverse quantization and inverse transform
15 unit 420, and the adder 425. More specifically, for example, the
luminance CBF decoding unit 101, the control unit 102, the switch
103, the residual coefficient decoding unit 104 in FIG. 1 are included
in the entropy decoding unit 410, the residual signal reconstruction
unit 105 in FIG. 1 is included in the inverse gquantization and inverse
20 transform unit 420 in FIG. 4, and the addition unit 106 in FIG. 1 is
included in the adder 425 in F1G. 4. It should be noted that they are
not limited to the above described correspondence relationships.
[0089]
As described above, the moving picture decoding apparatus
25 and the moving picture decoding method according to Embodiment 1
of the present invention make it possible to appropriately reconstruct
a bit stream in which the need of a memory for decoding the
luminance CBF is decreased by performing arithmetic decoding on
the luminance CBF flag of the decoding target without depending on
30 the value of the luminance CBF of the surrounding block.
[0090]
FIGS. 5A, 5B, 5C and 5D each show an example of Tables 1000
to 1003 for use in arithmetic decoding according to the present
embodiment. Itshould be noted that Tables 1000 to 1003 are tables

35 which correspond to FIGS. 28A to 28D, respectively. As shown in
26 -



25 and the moving picture decoding method according to Embodiment 1 of the present invention make
it possible to appropriately reconstruct a bit stream in which the need of a memory for decoding the
luminance CBF is decreased by performing arithmetic decoding on the luminance CBF flag of the
decoding target without depending on 30 the value of the luminance CBF of the surrounding block.

[0090] FIGS. 5A, B8 SCCanEDRath SAEWPARSSRINHIRASCH AbFEY 1 GVE 16 "R ity 8Fithmetic
decoding accordipgra ive presesw grthodiment e shayldibe netad that Tlablesrh0081oelQ@F are tables

35 which corresrigng 3 FIGSy 2810280 ESRAFNoASSTONRIN, EIGS, S 8B Jn g present

embodiment, two probability tables per slice are s . Moreover, the resu e Iumlngnce CBF
flag for each of trfd §0AGIRERB! Biockabienot TREUWHH e $ikBEINE VTR ProwABIte tara Cehis will be
further describedrwitti @ference 5to FIG. 6. [0091] FIG. 6 is sentences for explaining a method for
obtaining ctxldxlrf[? 511 h is a number for deriving the probability with respect to the luminance CBF
flag according to the present embodiment. As 10illustrated here, the switch of the two numbers
depends on the block sifd®f the ifaASRENSES (tPAnSPOPMBDRING dhd MARPGAIESiz@asat tices not

depend on the regttxiQt Hievehreaurding dinsks- {80 iR mkpeimeioalzinAnontkinerat paarithmetic
oy et SRR eI FOedER e et ol e e et
differencesloofjustrated here, the switch of the two numbers depends on the block

size of the transform size (transformDepth and MaxTrafoSize) but

does not depend on the results of the surrounding blocks.

10092]

[Embodiment 2]

15 An outline of an arithmetic coding method according to the
present embodiment will be described. It should be noted that
detailed descriptions about portions similar to Embodiment 1 will be
omitted and will be focused on the differences.

[0093]

20 The arithmetic coding method according the present
embodiment does not conventionally use the result of the luminance
CBF flag in surrounding blocks for coding the luminance CBF flag, but
is characterized by switching between two probability tables (per
slice) according to the size of the transform block. With this, a

25 memory size necessary for coding is significantly reduced,

[0094]

An outline of the arithmetic coding method according to the
present embodiment has been described. In the case where thereis
no specific explanation, it is shown that the same method as the

30 conventional arithmetic coding method may be taken.

[0095]

A moving picture coding apparatus according to Embodiment 2
codes a moving picture signal for each of the first processing units.
More specifically, the moving picture coding apparatus includes a

35 transform and quantization unit which transforms a moving picture
-27 -



20The arithmetic coding method according the present embodiment does not conventionally use the
result of the luminance CBF flag in surrounding blocks for coding the luminance CBF flag, but is
characterized by switching between two probability tables (per slice) according to the size of the

transform block. With this, a 25memory size necessary for coding is significantly reduced. [0094]
An outline of the EidRflefitooimgMidthatl aeeidRly BbaRaldrdBeat ERMIRINIEMIRIE &R described.

In the case whereérthguie icchodipecific expliematon, & iishawn thatdhesameduethod asmeaido
conventional aritme seging methad fpay.Redaken [008al A maving pictye coding apparatus
according to Embodimen codes A moving picture S|gna? or 6ach of thd first processing units. More
specifically, the riovifig pfétsiFe RSHIRGAPPatiilis irfdhdd &a 35 Hranstdent adinguatitizatdt dhit which

transforms agmoviegrpiative Sighah fac examplg agasiduadisignah.de acpatid sgmaig; ia dgfrequency
domain coefficient,and quantizes the fre uenc%éiomaipfcoeff'%cient.for each, of ort%or more second
i n

L2084 SRR iR d Ut WG 8Periorms

processing units W']I?: ude _ino{hg?lFstapr cessing un?t? an
arithmetic codingP6R GERATINAHEE CBPARES fdibatiFopniietheiosrheral cquiasii 2 boeffieiaht is included
in the second prqegssig unit processed by the transform and quantization unit. [0096] Then, the

arithmetic coding unit dezt

rmings a probability table 10 for use in arithmetic coding according to
whether or not a size of t$e E‘h oagégﬁ \é GF

Efirs pGF Pn“&‘ﬂ it RN G SITR BEhE BEEBAFPIbeLe ilr‘?g unit and
whether or ot thi® secehénpeotidesiat uni tiagaasedstarmited hebtivunT sizd (a Jertetttisswitched).
The arithmetic cagling ppidayifigtherideieraingirprebapildy e tpeloresdn ithmealisiieding
according to atyB%itto V\ém%h t\t]v%elﬁter or not the second processing unit has a
predetermined maximum size (a context is switched). The
arithmetic coding unit may further determine a probability table for
15 use in arithmetic coding according to a type to which the first
processing unit belongs.
[0097]
Next, a flow of processes by a luminance CBF flag coding unit
performing the fuminance CBF flag coding method according to the
20 present embodiment will be described. FIG. 7 is a flowchart
showing an example of a flow of operations of a luminance CBF flag
coding unit according to Embodiment 2 of the present invention.
[0098]
The luminance CBF flag coding unit, from information obtained
25 from the control unit, determines (i) whether or not a size of a
transform block indicating the luminance CBF flag of the coding
target is the same as that of a coded block, or (ii) whether or not a
size of a transform block, for example, is the same as the maximum
size of the transform block (S$701). It should be noted that
30 information specifying the maximum size of the transform block is,
for example, included in a bit stream.
[0099]
When at least one of (i) and (ii) is satisfied (YES in S701),
ctxIdxInc which is a number for prescribing probability information

35 for arithmetic coding is set to 1 {(§703). Meanwhile, when none of
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processing unit belongs. [0097] Next, a flow of processes by a luminance CBF flag coding unit
performing the luminance CBF flag coding method according to the 20 present embodiment will be
described.FIG. 7 is a flowchart showing an example of a flow of operations of a luminance CBF flag
coding unit according to Embodiment 2 of the present invention. [0098] The luminance CBF flag
coding unit, fromtinforhatiendsisteiieeld26 ) feard e coretroh bisitj b @ifime S TPWhethiel ox ot a size of

a transform blockypeisatingtheiwbinanse HRE flag iaiihererdina fayaekis- e $ame, a8 4has of a coded

block, or (ii) whether or not a size of a transform zgck, for example, is the same as the maximum size
of the transform BIHERTSe?%.CL).CI? HoRP EhdR ¢ Fg(gi%formation specifying the maximum size of the

transform block i0fdd@kample, included in a bit stream. [0099] When at least one of (i) and (ii) is

satisfied (YES in 5701), ggaxinc whieh isia pupiige '8 PeescriRing RIARADII infarmation gp for
arithmetic coding is set to 1(§$,70€\i)|1:| Meanwhile, when none of the above described (i) and (ii) are
satisfied (NO in 581§ cod MO Ghich¥s 2 A8HBer Fo HELBS0iINY BrBodsilith infStMBRESn fREd for

arithmetic codingpisesetibi@ ¢57102)p [@1aA]i biNexth fa praliabitity badieds dhtdhedaviizh zarresponds to
$703 and an offset value (refer to FIGS. 5A to 5D) which is
determined in advance for each of the slices, and arithmetic coding
10 processing is performed on the target luminance CBF flag (5704).
With this, the luminance CBF flag is coded.
[0101]

By coding in this way, a coding apparatus of the luminance CBF

flag with a limited required amount of memory can be realized,
15 [0102]

It should be noted that a luminance CBF flag coding unit
according to Embodiment 2 of the present invention is included in an
image coding apparatus which performs compression coding on
image data. FIG. B is a block diagram showing an example of a

20 configuration of an image coding apparatus 200 according to
Embodiment 2 of the present invention.
[0103] |
The image coding apparatus 200 performs compression coding
on image data. For example, image data are input into the image
25 coding apparatus 200 as an input signal for each of the blocks. The
image coding apparatus 200 performs transform, quantization, and
variable length coding on the input signal to generate a coded signal.
[0104]
As shown in FIG. 10, the image coding apparatus 200 includes
30 a subtractor 205, a transform and quantization unit 210, an entropy
coding unit 220, an inverse guantization and inverse transform unit
230, an adder 235, a deblocking filter 240, a memory 250, an intra
prediction unit 260, a motion estimation unit 270, a motion
compensation unit 280, and an intra/inter switch 290.

35 [0105]
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ctxldx obtained by adding ctxldxInc which is a number for prescribing the probability information
obtained in Steps S702 and 5703 and an offset value (refer to FIGS. 5A to 5D) which is determined in
advance for each of the slices, and arithmetic coding 10 processing is performed on the target
luminance CBF flag (S704). With this, the luminance CBF flag is coded. [0101] By coding in this way, a
coding apparatus of the Tivairsaride TRET 2 Flagraiti keligttel rguired @meuant pthemisrytban be

realized. 15 [010gifferedicehgrldvieROIRE thata kiginanss & BifBeneing 1 aigaggording to

Embodiment 2 of the present invention is included in an image coding apparatus which performs
compression coo{i%%ﬁ]image data. FIG. 8 is a block diagram showing an example of a 20
configuration of an imageheodingregparatusr2D0qezotdingitorEmbdadimgft 2 @fthto presemthimvention.

[0103] The iage-erling RBPaR 200 RELOHD RGN RIRISIOR SO O IBrAG RuclRta; for

example, image data are input into thenlmagge 25 codin? apparatus 200 as an input signal for each of

the blocks. The il LBHMYXPPAMERIE 206 YeFAAPEmSRS AT 2QFAAFTRAS, GhaNEARHRNength
coding on the inputisigndl tegtmeratdascodosl Gipiale [Uid44 s shoDQ TN &HEhEOp teelintdge coding

apparatus 200 ingluges %Q a ghgg&{gr 205,/ fansformy mwgzatiopmgéw&% enfropy coding

unit 220, an inverse quantizalion and inverse transform unit 230, an adder 235, a ocking filter 240,
a memory 250, dhaRFESFBdIGINH uRHDBEZAHAGtOHHEtintdtfon ARRPETEER nibfort E@RfSeRBAtion unit
280, and an Ontrading€fi siritals 280g 3bEIHAE] quaniibhe suwtegetore2s . calculates a prediction error that
is the difference %%T the input signal and the prediction signal. [0106] The transform and
guantization unit 210 transforms the 5 prediction error in the spatial domain into transform coefficients
in the frequency domairRER@XEMBRE fiaredREMrATSHALRRHES A Wit 210 saftrasDiscrete

Cosine Transformu (MG es teRAfRdicin @tofdogeneratedranstanaaeitiniants burtiewaore, the
ggg;fg;mn t?f‘%gg%%%?él%%”f%%&%98%9&'%%@‘%}%%@%%“ BRSAETICRIR Q ARhREalR, AYaized
15 transform and quantization unit 210 sets "1" to the luminance CBF
flag when a coefficient is present in the transform block and sets "0"
to the luminance CBF flag when a coefficient is not present in the
transform block.
[0108]

20 The entropy coding unit 220 performs variable length coding
on the quantized coefficient to generate a coded signal. In addition,
the entropy coding unit 220 codes motion data (for example a motion
vector) estimated by the motion estimation unit 270, adds the
motion data to the coded signal, and outputs the coded signal.

25 [0109]

The inverse guantization and inverse transform unit 230
reconstructs the transform coefficients by performing inverse
quantization on the gquantized coefficients. Furthermore, the
inverse guantization and inverse transform unit 230 reconstructs a

30 prediction error by performing inverse transform of the
reconstructed transform coefficients. Here, the reconstructed
prediction error has lost information through the quantization, and
thus does not match the prediction error that is generated by the
subtractor 205. In other words, the reconstructed prediction error

35 includes a quantization error.
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Moreover, the transform and quantization unit 210 generates a luminance CBF flag indicating whether
or not a coefficient (quantized coefficient) is present in the transform block. More specifically, the 15
transform and quantization unit 210 sets "1" to the luminance CBF flag when a coefficient is present in
the transform block and sets to the luminance CBF flag when a coefficient is not present in the
transform block. [81d8}120The entropy coding unit 220 performs variable length coding on the

quantized coefficient to graesateea 0oded &ignal el nadditien. the @nirepycerting it 228 gasles motion
data (for example a Hloéion vector) estimated hy the mot,ion estgne%:]ion unit 270, adds the motion data
eqic

to the coded sigr?arl, an ‘8&&‘1 0 le 80888%5&%?2@[6108]%0 e Iverse guantization and inverse

transform unit 23§ fecbhstructs the transform coefficients by performing inverse quantization on the

quantized cggfficients. ﬁ@f&@@ﬁ%@kﬁfﬁ@i'ﬁNﬁéﬁ@ﬂ'@aﬁE?ﬁéi%§ﬂfbi§ll\tﬁf§mﬁaﬁﬁ@ﬂmcy6iﬁ 33Q
reconstructs a 30 gredic ion frror b egorciﬂlin inverse transform of the reconstructed transform

R
coefficients. Herg, t'H%rPegoqw ?rﬁ%‘te 6Pe Ction 8RBt has lost information through the quantization, and
thus does not mafthltRé prediction error that is generated by the subtractor 205. In other words, the

reconstructed predictionrgah,3sHYAES @ gURARIEAION S150Ts t3Pm (PR ren ceTifgAder#35 adds
the reconstructed ﬁredlctlon error and the prediction ﬁll nal to ge_rﬁgraatf a I%cal decoded image. [0111]
175 meciticriisa

5The deblockingfifer D40 S&EHSIntS FEbSRaN P fiterify on PR F0&I"HELRARY ifrite. [0112]
The memohP25G o eeméhtory e stedng eeféreage snpges ssedsd inthetibrbtookpegsitien. More

specifically, the memoyy 250

The intra prediction unit 260 performs intra prediction to
generate a prediction signal (an intra prediction signal). More
specifically, the intra prediction unit 260 performs intra prediction

15 with reference to images surrounding the coding target block {input
signal) in the local decoded image generated by the adder 235 to
generate an intra prediction signal.

[0114]

The motion estimation unit 270 estimates motion data (for

20 example a motion vector) between the input signal and a reference
image stored in the memory 250.

[0115]

The motion compensation unit 280 performs motion
compensation based on the estimated motion data to generate a

25 prediction signal (an inter prediction signal).

[0116]

The intra/inter switch 290 selects any one of an intra
prediction signal and an inter prediction signal, and outputs the
selected signal as the prediction signal to the subtractor 205 and the

30 adder 235.
[0117]

With this structure, the image coding apparatus 200 according
to Embodiment 2 of the present invention compression codes the
image data.

35 [0118]
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10 stores the local decoded images processed by the deblocking filter. [0113] The intra prediction
unit 260 performs intra prediction to generate a prediction signal (an intra prediction signal). More
specifically, the intra prediction unit 260 performs intra prediction 15 with reference to images
surrounding the coding target block (input signal) in the local decoded image generated by the adder
235 to generate an intralprdtietierbsigraicpihaf in theThre wibgon ebtifRation DRIPRPE Etithates

motion data (for 2@ exanwlesFmealipao@eign) hetwe e thednpipigignad itk a referenepiraage stored in
the memory 250. [0115] . e mation compensation ynit 280 performs motion compensation
based on the estlcr%é&gg rlﬁ%ﬁozn (?atan}g 8§H§r”a¥‘é°£%&%?§%ﬁ%?g§ﬁfj el tjé‘&(iié{%% sﬁanal).
[0116] The fitRa/@Rér emitchRazdo Seledit alylorresfammistra prsdntion sigeanand antinger
gged(ijc;ionzs?jgn%[@@ﬂmescargweﬁg@@t@eléigeﬁaaﬁytbaﬁ@feg_mmﬁmﬁhtaz&%o%ﬁ%kﬁg@t%ﬁ% and the
adder 235. ith this structure, the image coding apparatus according, to
Embodiment 2 o%d'pr&gﬁ%\ﬁaﬁ%ﬁ%ﬁ%géi&h' d?]oetsﬂﬁéiﬁ%‘fég 5tgfa.a§ﬁbi s¢ b‘?fjshould be
noted that in the aeovagRppictaecdditigappardius 200, the CBF flag coding unit is, for example,
included in the entygpy goding unit 220. In other words, the CBF flag coding unit included in the
entropy coding unijt 220 @_erforms rithmetic coding on the 5 luminance CBF flag generated by the

transform and quaiTIPRIUMGAIE 210. 1t should be noted that it is not limited to the above described
correspondefice relatioriBhip. j0dt0Fsing described in each of embodiments can be

simply implemented in an independent computer system, by
recording, in a recording medium, a program for implementing the
configurations of the moving picture coding method (image coding
method) and the moving picture decoding method described (image

15 decoding method) in each of embodiments. The recording media
may be any recording media as long as the program can be recorded,
such as a magnetic disk, an optical disk, a magnetic optical disk, an
IC card, and a semiconductor memaory.

[0120]

20 Hereinafter, the applications to the moving picture coding
method (image coding method) and the moving picture decoding
method described (image decoding method) in each of embodiments
and systems using thereof will be described. The system has a
feature of having an image coding and decoding apparatus that

25 includes an image coding apparatus using the image coding method
and an image decoding apparatus using the image decoding method.
Other configurations in the system can be changed as appropriate
depending on the cases.

[0121]

30 FIG. 9 illustrates an overall configuration of a content
providing system ex100 for implementing content distribution
services. The area for providing communication services is divided
into cells of desired size, and base stations ex106, ex107, ex108,
ex109, and ex110 which are fixed wireless stations are placed in each

35 of the cells.
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[Embodiment 3] 10The processing described in each of embodiments can be simply implemented in
an independent computer system, by recording, in a recording medium, a program for implementing
the configurations of the moving picture coding method (image coding method) and the moving picture
decoding method described (image 15 decoding method) in each of embodiments. The recording
media may be aryPdetdiding media as long as the program can be recorded, such as a magnetic disk,

an optical disk, a magnetigOpt¢RLGM ek @IV |6 RRIRBEA s8MiGONductrTBerae o Ulikes,
20Hereinafter, the applications to the movmg}rglcture coding method %lma e codlngﬁ\method and the

moving picture d8ESIRT ASRBYPHEEHBEH im &R HECHG IABMoES TIEARA 6F BMbSditdents and
systems using thereafiwiticbexdekeribeck M@ systemehas lalfé atok idsamiegret magegadifg and

decoding apgarajs thale2 ngkdes ayimage sading-apratatis ising ihimage cogingmethod and

an image decodin ag aratus usmgé}f:\e image decoding method. Other configurations in the system

can be changed 55 SPPRINTiaE QEPENCTG O thaTaksY. R 1 Bdtaes ShirldnatkeLah Soetall

configuration of aegdnténtrpepadingaystem ex100 for implementing content distribution services. The
area for providinq&gmunication services is divided into cells of desired size, and base stations
ex106, ex107, ex108, ex109, and ex110 which are fixed wireless stations are placed in each 35of the

cells. [0122]  The cOtHt Hrbviticy SOBRANEITGN 19 Ediitfe el B e RiERY dith 8¥Si¥Bmputer
ex111, a pdr@onadxdiditaliassistahinified) ex1i: acaferaeidh3sacetular piahe exldddanad a game

machine exL1s, RaipdlitenIhe Al An diermet S%hvci.ce.éqg%i%%{;xgé’ LLiFRILaRE nRvorl
ex104, as well as the base stations ex106 to ex110, respectively. [0123] However, the configuration of
the content proviaﬁfge%‘@@@r 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,
15 the devices may be interconnected to each other via a short distance
wireless communication and others.
[0124]
The camera ex113, such as a digital video camera, is capable
of capturing video. A camera ex116, such as a digital camera, is
20 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 Globhal System for Mobile Communications (GSM) (registered
trademark), Code Division Multiple Access (CDMA), Wideband-Code
Division Multiple Access (W-CDMA), Long Term Evolution (LTE), and
25 High Speed Packet Access (HSPA). Alternatively, the cellular phone
ex114 may be a Personal Handyphone System (PHS).
[0125]
In the content providing system ex100, a streaming server
ex103 is connected to the camera ex113 and others via the telephone
30 network ex104 and the base station ex109, which enables
distribution of images of a live show and others. In such a
distribution, a content (for example, video of a music live show)
captured by the user using the camera ex113 is coded as described
above in each of embodiments (i.e., the camera functions as the

35 image coding apparatus according to an aspect of the present
-33.



10 ex100 is not limited to the configuration shown in FIG. 9, and a combination in which any of the
elements are connected is acceptable. In addition, each device may be directly connected to the
telephone network ex104, rather than via the base stations ex106 to ex110 which are the fixed
wireless stations. Furthermore, 15 the devices may be interconnected to each other via a short

distance wirelesd¥6RiHEMEafSilaHicoiRId0aRafent FnhEraasaistess 18, YR SELA Mgl video
camera, is capableafarapiniog viden Akamera@axlis, suchhas ateigitalingmesayis-2@ capable of

capturing both stjlli e ideq. F re, 1 y.he.t that
meets any of thegéﬂ%%rgsﬁgu&c}é%iﬂG{é%g? %@%’?ﬂ%ﬂ?ﬁ%Eﬁ%ﬁuﬁé@ﬁnﬁ?@%ﬁa;]t?rggisstered
trademark), Codé!{istorPANITPRI ntReYs FED MAR &/\flRDERICChHeB B AMRIGBle9XdckLs
(V\1I-CIDM/I:), song Hemp & vokution, (&HEk@m@QfHLﬁhﬁpm F&@@kﬂbA@Taﬁﬁe(;ésﬁm,H%tﬂm@@/ely, the
cellular phone ex114 may Personal Han ne System_(PHS). [0125 In. the content
providing systemgeaxr'fgo, zﬁ%@a{r%ng g’élrlvieg exﬁ%@?is c%%nec éag ?ob %e c%fnepaeggfﬂgan(? %?hers via

the telephone 30aRawerkextiangs hedstsedtbtion ek809 vitfichnehaBreg erstribuén bfihages of a

live show and othiese iNesteheadiigifibutien, datanteriddeisexample nddee &f aHausie dvedzhaw)
captured by the L{ch,er us#nﬂ tglle ﬁameratﬁxlllnsl IS co%eedc gai%escribed agove in each of (fetmbodiments
(i.e., the camera lifetions as the 3%51ma§e coa%% apparatug 2R8I & %%'bégtgo &eaBresent -
33 - inventiéh), &5 et edddrEdorgeanis inaesrhieted-to the streaming server ex103. On the other
hand, the streamjipg server ex103 carries out stream distribution of the transmitted content data to the

clients upon their requeségé The (%Iienti include the comgtéeter %(it' 5 the PDA ex112, the camera

ex113, the cellular phon EER 8ha h%aégn%ema%ﬁiﬁ 3:"(‘]-!1 ytt]fgtea@%%’é’ioﬁex 2 Sthe
above-mentioned tsded idatas Eactr ofbthelde vibes thae haveitecéheddhtadistibdifeel datdidecodes

and reproduces the,ceded daiai,e n INoligRsASHBeIPEgE HRCOLHE &RPaEaLYS RCGHFING o an
10aspect of the present |_nvent|%r2#0126] The capiured data{_énak/Bbe codé(jad by the camera ex113

or the streaming TeRRFERB0S ThaEH PSR- thedTHE 25Pihd RE G PIBLEESe SRS Be¥h&A8d
between the caneraaxdd 3 andtthe 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

20 ex116 may be transmitted to the streaming server ex103 through the
computer ex111l. The coding processes may be performed by the
camera ex116, the computer ex11l, or the streaming server ex103,
or shared among them.

[0127]

25 Furthermore, the coding and decoding processes may be
performed by an LSI ex500 generally included in each of the
computer ex111 and the devices. The L.SI ex500 may be configured
of a single chip or a piurality of chips. Software for coding and
decoding video may be integrated into some type of a recording

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

35 Furthermore, when the cellular phone ex114 is equipped with a
~34 .



15 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 20 ex116 may be transmitted to the streaming server ex103

through the compar@esa1 theThis eodiiag ity saxsinay the perfogne draytihe daares EXED6, the
computer ex11197dhg icamiag saver exded, vy shared praengdhrmu i 1h 2BEWEIRITRPre, the

coding and decodﬁgrfroce %s may be performed by an LSI ex500 generally included in each of the
computer ex111 B e devicks. The LSI ex500 may be configured of a single chip or a plurality of
chips. Software fo® £88ihg and decoding video may be integrated into some type of a recording 30

medium (sueh as a CD-RQM, &+ firxillerisktpogdraiard dishortbatis seadahle Ry the semppter ex111
and others, and the coding and decod{%? fpréct:::?‘;]:%(-:‘d(seses mgé be performed usm% the software,
1

Furthermore, whafi e 2l rsHBRY QP EF SRS AR TE TN EE Ui a Db Bined by
the camera may thedearisaiitted. 85FRyrtherarore pwidest thizudadlylatphone ex114 is equipped with a -34-
camera, the videpydaig pbtained by the camera may be transmitted. The video data is data coded by
the LSI ex500 included in the cellular phone ex114. [0128] 5Furthermore, the streaming server ex103

may be composed of sefvefE€aht REMPBARYE; 4RE Hi§ dactitvalicesdntaail [oERdy thethe
decentralizéd dataydedodaterididtnibuterdatat [I1ROHATdegstibedabbie, thenchehts- may-daceive and

reproduce the 1Qcdedldata in,ine comieat Araviding, 3esteroertao Il QORE wAls, tBe dljgnts can

receive and decode information transmitted by the user, and reproduce the decoded data In real time

in the content proiBInPEYRERPERT6EsERaE O U8Er HABPITRS RBE HEWE Aty HARi€BF#iYht and
equipment can imppteritinigperssiexh 16k iaEticastinga0186@] user who does not have any

particular right and equipment can Iimplement personal
15 broadcasting.
[0130]

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

20 decoding apparatus) described in each of embodiments may be
implemented in a digital broadcasting system ex200 illustrated in
FIG. 10. More specifically, a broadcast station ex201 communicates
or transmits, via radio waves to a broadcast satellite ex202,
multipiexed data obtained by multiplexing audio data and others

25 ontovideo 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 coding apparatus according to an aspect of the present
invention). Upon the receipt of the multiplexed data, the broadcast
satellite ex202 transmits radio waves for broadcasting. Then, a

30 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 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

35 the present invention).
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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 20
decoding apparatus) described in each of embodiments may be implemented in a digital broadcasting
system ex200 illustrated in FIG. 10. More specifically, a broadcast station ex201 communicates or
transmits, via radi®3vdhdes to a broadcast satellite ex202, multiplexed data obtained by multiplexing

audio data and others 2% pfrie Miglepedataritrevidee slatardsalata soded by dbeameving pisddre coding

method describeg_‘ig r%"%ﬁ@i of(__jexrrg3 o] rpentesC i.%.é Slac;[% golged kg itﬂhe imea&e codixnfj psara]taugsaccording
to an aspect of the presentinven ior%.EU_pon tie receipt OFtRE mLﬁ]tiB]exe%'Ha%a, tjn "broadcst satellite

ex202 transmits Fabi¥ Waves foBBroaddaistitgd hend aBehanmsube Hrtdrato edira nuek ia gatellite

broadcast regeptign functioniraselves dheaadio wanes. bigvd, artevicedsush ms rislevisignaheceiver)
ex300 and a set t(ﬂo box (SIB iex21{ decodes the received multipl X(zd data, and r duces the
decoded data (i.g., ﬁjﬂcﬁ 1%s e 'ﬁ]%g(éo 590§ﬁéaapp rAtud %%QESF ﬁ1egc % %%ragf)(?c{[ fS5the

present inventionfc{odshe m Guinigephtdre catiecridime corper a4 ® (i heatto sitbdecddes the
multiplexed datasgggrded Ladecording s if @xds. suehsoaiMda@Nd 3Bhhar fiseodes video
signals in the rec?érdlng mtcab%um ex215, ancgég some c _sei, writes data obtained by multiplexing an
audio signal on theTEGBI WS SFh S OR8N Ex2 TP (AKACRIE Bife TBUIRG pictird Hecoding
apparatus d0theandvingpidtererepdimdLaqsparatusamshewndrn gaeh of esyisbeimenssnin ttis case, the
reproduced video signals, ara.digniayeskon §18mphiten ex2lth JRipnd&AN P teprodiged by another

device or system using thé recording}imedium ex215 on which the multiplexed data is recorded. It is

also possible to ithplém8RhPHAING plQurtRIESAHY apP&rafiS WiFe BE H8iFhdIELLs1 ? Eonnected
to the cable ex2G3forra tablentéheviseint optb divecarté Ancoex2Od fai sateiidecahitfos A b rfestrial

broadcasting, soas o displayde ges sigRalsan e BIanlore Lo ghihe telayisionx@00. The

moving picture decoding apparatus mag_ be implemented not in the set top box but in the television.
[0132] 20FI3. 11 fIITSFARER! tRE RBRGRIGH BrelvER ERIBEFIHAYLSES tHEFRRVHIZRAURN g method
and the moving piotuie e codihpomethothde sosileedsin sachx@FEmbodithents: die gelgvisiansex300

ncludes: a uner iR ink bl prgyides bl lecetdaip pbianec by muileng o data

onto video data, t 1e 25 antenna ex204 or etc. that receives a broadcast; a
modulation/demd&BEIABOBMIBIPBx302 that demodulates the received multiplexed data or modulates
data into multiplepesdgta to be supplied outside; and a multiplexing/demultiplexing unit ex303 that

o e des TP Ao e 3R 8 hapipcs v
the moving picture coding method and the moving picture decoding
method described in each of embodiments. The television ex300
includes: a tuner ex301 that obtains or provides multiplexed data
obtained by multiplexing audio data onto video data, through the

25 antenna ex204 or the cable ex203, etc. that receives a broadcast; a
modulation/demodulation unit ex302 that demodulates the received
mulitiplexed data or modulates data intoc multiplexed data to be
supplied outside; and a multipiexing/demultiplexing unit ex303 that
demultiplexes the modulated multiplexed data into video data and

30 audio data, or multiplexes video data and audio data coded by a
signal processing unit ex306 into data.

[0133]
The television ex300 further includes: a signal processing unit
ex306 including an audio signal processing unit ex304 and a video

35 signal processing unit ex305 that decode audio data and video data
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The television ex300 further includes: a signal processing unit ex306 including an audio signal
processing unit ex304 and a video 35 signal processing unit ex305 that decode audio data and video
data -36- 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 FrRA/IMgHSpEdReR 4307 Bfat pfevides Hes Heedddw B eudionsigaal 2end a

display unit ex30&, thaislisplays e geeodntyideo slanataicihasqse diseldeihythermem, ibe

televisi 300 include: interf it ex317 includi ) tion input unit ex312 that '
an nput of A usef SRLATER PLNNGTRTE: ReTLIEURIBRIEA0 LS Meobt) BRIASD that

controls overall 10éactkeérstitueintE egnéntspithiere| €XKSIOR eXBOD oot id povieesdssly @aduit unit

ex311 that syppligsdpewep eaghal thesplpmentsnRisrtbanthgopesaiionsnpid uiledl?, the
interface unit ex317 ma%/i_lncltfde: a bnd;e ex311%1that ||_§ coFénected to an extefrnal device, such as the

reader/recorder &x3%8; H 4t urmt 632 riiBKiNg 1815 %H?ﬁ%ﬁ%?ﬂ%ﬁ%&d’ﬁ&ﬁd‘n?é‘&% ex216,
such as an SD cardilaidrvenek8k5 fadse gcoiinestadl Toianlextergakbrecopeirag imediomy suctitas a hard

disk; and a modem o131 9 becavRecieding islsanone nepikbifre, Mg dRepiing medum ex216

can electrically record information using a non-volatile/volatile semiconductor memory 20 element for
h

storage. The con @At Ve MENTOofAR fFSVRIGANUASO0' R EdrhidliEah eaRH SRt tRfdlgh a
synchronou$bus=40h34institErst; temenfigofatern: eiaviisb thexte By ssord exBod desaggd ynultiplexed

data obtained fron iside ihrayah the Agerm Y24 25,A8F Riers Andyierisluses{hs decoded

data will be described. In the television ex300, upon a user operation throu?h a remote controller

ex220 and otherS® ¥R&rmORPIERR FRERIISRY LHIP Ex883 e mififpiekes e miihfxdidata
demodulated by theymadilatéeanidpmaodelatian Bnitex362;amtet eantolof the:eomndriol 3 ¢i)it ex310

ncluding a CPU Futhetmore. the Aucho. Sl progessina,nlexsd dseerasdie degyplexed

audio data, and the video signal processing unit ex305 decodes the demultiplexed video data, using

PR . -
the decodifg metE@CAEREM RS i adIe 6F BN dIMREHET et tB e §14f6h @ 00 SEhEdHpA unit
ex309 provides thei Bodesadesinidee stgnad anstaudinsignal ipudbida; gesprrtivelyidiherucB7 - the
output unit ex309 provi e vid ign h 10 sigpal, the signals ma mporarily stored
in buffers ex318%a§§ g@(%?g,gé%}é'o%%egrs%s? fﬁé;%ﬁe%ggrfgﬁ %rggrecpcﬁ Sgég(?ntgy%c%oéﬁlgagt%oen with
each other. FurtiEFMGTEK thehteleidibh X800 Teadi 6 eiglbRetPAatiasst iFRbNgIE 6Bibadcast

and others but frafagthe deenidingiRedia ex@d S/ansk B2 16| Stikh aemeaanelia sisknamaptcal disk,
and a SD céatﬁd. N?x%aggr}f%gura}:ion in whirfh the telev.itslii%r;}?xgpo codgss %IF atlHdio signal and a video
r a [

signal, and ansmits the data outalde of ert(hi‘g the rc]i%trtb on a rec%?&?nng medlumel(ge\lmﬁ'bséoaescribed.

In the television X361 @penca UBEFEREERIGR Eirctigie tHdremete aontrolierax@2® BHE-others, the
audio signal progessiag unit ex304 codes an audio signal, and the video signal processing unit ex305

codes a video signal, under coptiol f e cool A ExA10 ysingL i goding pgog despibe

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

35 decoded video signal and audio signal outside, respectively. When
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15 embodiments. The multiplexing/demultiplexing unit ex303 multiplexes the coded video signal and
audio signal, and provides the resulting signal outside. When the multiplexing/demultiplexing unit
ex303 multiplexes the video signal and the audio signal, the signals may be temporarily stored in the
buffers ex320 and ex321, and 20 others so that the signals are reproduced in synchronization with

each other. HeretRISeObiftelis EXE 18X TR 310, B4 E2G, Wi LB SitHyB e pliidl 218 URistrsiedabr at least

one buffer may bghshaigddrs thedgledsienax@ed Fusthewepia, Batdnay:Re sioemedinea budfer so that
the system overflow ar‘ﬁj1 gpsderﬂ:fw m be avoided between.the %5m svAc
and [

modulation/demoacpu(ﬂa lonUNItRX el Glﬁﬁgﬁ%éﬂ%?ﬁlﬁ%%xmg nit gi@@é?%iroe@(%gle. [0135]
Furthermore, theS@fVisioHex300 nhayf fHEItH® Eeconfidfiratieiefos iebeiving 87 AVniaput feRd a

microphone gr a gamepieatber daan 3 the eontigurtin dereiiaiaing audia-anslvidesrdatadrom a
broadcast or a reﬁ:‘or(o)lirrgﬁnmeg}%urgi andxl??% cogg the %)éained ata. Altho% the television ex300 can
code, multiplex, and prow8e OliSi8e Thfain thE Uest dn,sljt'?‘nafﬁeacarﬁ Q%rf%n@%(:eﬁ\ﬂng,

decoding, and provridiie) clisdideadsda dub Rotcived codihey imuitiplexifig Laati @5 piovidimgloutsizle data.

[0136]  Furthesfeqie;yhenthegeagdautecarder exd18itpads anyritesiidiinlsxardatg.from oron a
recording medium, one of th%ttelgvision %ggo and the re der/gecorder ex218 may decode or code 5

the multiplexed daf HRATE eIdaE0R E308 ShdHES R LDEHBLEA8 24 SE8 AL ESMGEHHE decoding
or coding. [D@37]will e dassyapgsle, HIG th2 ilabtrdtisa eorfiyiratipnofan fdornmatiation

reproducing/recogding, Ritie 9@ wied diadsyiRad ek 19gvritten Fane @ opnan ARl JiskaThe

information reproducin /r_ecordin_%unit ex400 amludes constituent elements ex401, ex402, ex403,

ex404, ex405, exOE ST &Mt se WasEROES RetefiHer STARTUptRAFHEMR ¥I0RA #90Rkes a laser
spot in a recording soeesie of the rezpbdidg medising exRiEothEgisan LUnmdpticab disk toofiritee

information, and gsfeets refigctes ¥9Bt fiom denecerlingsyHacesl thederydingmediym 15 to

read the information, The modulation recording unit ex402 electrically drives a semiconductor laser

included intRe offiRAPHEZFELA01, anlModiTkitdd RERNAdRMHUE R /IS0 reBbrde8 @08 The 20
reproduction dermmodilating amttrexd68 ednpldies si geprosudtmndigeag obiaimed pysletsically detecting

the reflected liaht B {hg traatng ebiace YoROARIMABIBAR duder i e optipqyfiead extoL.

and demodulates the reproduction signal by separating a sg component rec on the recording
medium ex215 t&35éprotlice! e AR JAALHRIGRI AN T 1O B A exa @M RImBRatIgNHifds the
information to bermesortedtenrthe recoydisng reedilim w2 kb dfs-the kdomnatian ee@odyceddrom the

R O e LA
each other. Here, the buffers ex318, ex319, ex320, and ex321 may
be plural as illustrated, or at least one buffer may be shared in the
television ex300. Furthermore, data may be stored in a buffer so
that the system overfiow and underflow may be avoided between the

25 modulation/demodulation unit ex302 and the
multiplexing/demultiplexing unit ex303, for example.
[0135]
Furthermore, the television ex300 may include a configuration
for receiving an AV input from a microphone or a camera other than
30 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 of only receiving, decoding, and
providing outside data but not the coding, multiplexing, and

35 providing outside data.
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30 predetermined information track while controlling the rotation drive of the disk motor ex405 so as to
follow the laser spot. The system control unit ex407 controls overall the information
reproducing/recording unit ex400.The reading and writing processes can be implemented by the
system control unit ex407 35using various information stored in the buffer ex404 and generating -39-
and adding new irfld/fdtion as necessary, and by the modulation recording unit ex402, the

reproduction demodulating-tini %408, Anskine senvecRY et BHRAOGIhat regerd ang FaRoduce
information throu&{n Eh%)éjticgl gead e§<401 while bein operatgd ina co%_rdinated 5 maém r. The
lé;(' u S

system control u i é3§,afo r&&mﬁl’é,%r}ni roﬁ%% 49, dR& %@utegrb%g ' aby
causing a computerawieietge3 pregrithfor esatbanttonitd cj0238]L 8 maltkoogle the opdieal head

ex401 irradiaes gaseqspetidhed Odesasiption i mayeperfeim highrdensityygcording Ugig near
field light. [0139] FI};. 13 illustrates the recording medium ex215 that is the optical disk. On the
recording surface oF #E 1ELTEHY hddilh T8 %218 itk GREQEEEre spReIN%ormed, and an

information track{ék3®]records, in advance, address information indicating an absolute position on

the disk according to change in & 3haRs: of the GUide graeNgs. The addrgss;feanatienyipclydes

information for determining positions of recording blocks ex231 that are a unit for 20 recording data.
Reproducing the TABATATrERR SH4E A RELIMHY the BHdRECRISHR BRI 4558 &ls that
records and deprediidesidatacan lead toateteraninatiptiabthe pgasitions ofithe reoofdingatiocks.

Furthermore, the jecording @9%158@%%4%5 mqthed%%adﬂ@tqﬁ@ﬁ%%@g@Jﬁ%t?egé,%c a0, N8Nt

circumference area 25 ex232, and an outer circumference area ex234. The data recording area ex234
is an area for us&iifhetordtgthe BEFQata. P ineP XALEMIEREHEE ardh €x 232 BAd tRe BRiter
circumference ardaex2B34dhatasérnside. antoutsige of thecdatadeaordingratbaex2 33, respectively

300 1600 om0 WH B oG O A C2 rel e AL AT S i the

coded audiband RIER LIS KFENVAHE SRFRTEHRER Focandirdeirsiekofs Grmdi sdrofoimg Fhedium

ex215. [0140] recording surface of the recording medium ex215 to read the
information. The modulation recording unit ex402 electrically
drives a semiconductor laser included in the optical head ex401, and
modulates the laser light according to recorded data. The

20 reproduction demodulating unit ex403 amplifies a reproduction
signal obtained by electrically detecting the reflected light from the
recording surface using a photo detector included in the optical head
ex401, and demodulates the reproduction signal by separating a
signal component recorded on the recording medium ex215 to

25 reproduce the necessary information. The buffer ex404 temporarily
holds the information to be recorded on the recording medium ex215

and the information reproduced from the recording medium ex215.

The disk motor ex405 rotates the recording medium ex215. The
servo control unit ex406 moves the optical head ex401 to a

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

35 using various information stored in the buffer ex404 and generating
-30.



35Although an optical disk having a layer, such as a DVD and a BD is described as an example in the
description, the optical disk is not limited to such, and may be an optical disk having a multilayer
structure and capable of being recorded on a part other than the surface. Furthermore, the optical disk
may have a structure for 5 multidimensional recording/reproduction, such as recording of information
using light of colévavigs difieraif WaPeRMH LN the Japse poitivn antheaplibsl amidanatienrecording

information having eifferienf laviers;aam vaiove pslestioridb Aibermpimia sra %2 Hhhaving an
antenna ex205 cgn receive data from the sat 8isée ?]x 02 andéf(theéls, and r(g roducse vide%on a display
device such as a rﬁ%(/\fé)aﬁg’&)@t%'gfﬁ% ett HFth&Ea &3t , FHE %?%I'B 844t ﬂﬁ‘g system
ex200. Here, a cbtinfigugdtibineod téceaheavi g2xidh systéa bx2ng wikbetad 51 condigndatiobe dor

example, ingjudingmEES regedvisgseBihreBhire cerHiguestinnllystiatessin fJ6 ekbnf PResagne will be
true for the configuration of the com uéler ex111, the cellular h%gle ex114, and otherz#0142] 20FIG.
14A illustrates th bfeﬁﬂ}?é%ﬁaﬁ%"egﬁ %%@tﬁé%%ﬁféﬁ)ﬁi Ur& TG MERBPAEHE moving
picture decodingarethon: deseriigerd in émmbodinents. Whideellular phone ex114 includes: an antenna
ex350 for transmiging gnd receiving radio waves through the base station ex110; a camera unit ex365

capable 25 of capturing moving and still im_k%%es; and a dis&:%funit ex358 such as a liquid crystal

display for displaying thé HaRUAILA S AREEFR\GAositdrdl BY iHE B fESEnmPa% 35 B received
by the antehba ex856r iPhie oelidlam pgmeréxdriv Higthed amdiige seaandin dadinmitiestudialg an
operation key unjt 8x366; an audio output unit ex357 30 such as a speaker for output of audio; an
audio input unit ex356 such as a microphone for input of audio; a memory unit ex367 for storing
captured video oF%WBktures, recorded audio, coded or decoded data of the received video, the still
pictures, e-mails, or oth&ik; arnidaifios trait ex 3 thetcs rainrigtarace wumnit éorzd Feebrating meadium that

35 stores data in B@ig mggg}gnngrpscﬂﬂée i%r%pgyn@%gﬁ%% Lg)flﬁle recg'l:relaeﬁq %rflgq%nr{l of a

configuration of the cellular phone ex114 w escri reference to e cellular

phone ex114 a Bamicondeidmif EXBBOUESRyTRITR YofrdNGrain g aach (Rt tnntat body
including the dispiay B0it ex368das well asithenereraicd keysunit 366t Aonnected imgtually, via a

e e oD RS SPACHL WP SRRSO U S0 o
guide grooves. The address information includes information for
determining positions of recording blocks ex231 that are a unit for

20 recording data. Reproducing the information track ex230 and
reading the address information in an apparatus that records and
reproduces data can lead to determination of the positions of the
recording blocks. Furthermore, the recording medium ex215
includes a data recording area ex233, an inner circumference area

25 ex232, and an outer circumference area ex234. The data recording
area ex234 is an area for use in recording the user data. The inner
circumference area ex232 and the outer circumference area ex234
that are inside and outside of the data recording area ex233,
respectively are for specific use except for recording the user data.

30 The ‘information reproducing/recording unit 400 reads and writes
coded audio, coded video data, or multiplexed data obtained by
multiplexing the coded audio and video data, from and on the data
recording area ex233 of the recording medium ex215.

[0140]
35 Although an optical disk having a layer, such as a DVD and a
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10 control unit ex359, a modulation/demodulation unit ex352, a multiplexing/demultiplexing unit ex353,
an audio signal processing unit ex354, the slot unit ex364, and the memory unit ex367. [0144] When a
call-end key or a power key is turned ON by a user's 15 operation, the power supply circuit unit ex361
supplies the respective units with power from a battery pack so as to activate the cell phone ex114.
[0145] In the cellBigrishdneceiiad aher aueikd BigHal Prdbessleg Umntizo exBBacsheetditeisudio

signals collecteddyttiieratiiodp il ¢it £330 4Y VRICE soppersatiansmods, ing dighaliausiesignals

under the controlgf th% main cg?trol ug{t ex 6&9 includin aé:PU, ROM, and RQM. Then, tkrlle
modulationdemGa LTS S BRI o he S ShRCHarh Brocbainth GHAE Al Ao
signals, and the 28tfansmitthy Hrel reestving enie k881 gésiorms didiavco-arsilogetoneefsion and
frequency C@I‘Vefﬁ@ﬂi@'ﬁn%gﬁiﬁaw %&Hﬁ@ﬂ*&_éﬁ“@d@%ﬂ%’ﬂg d@t?cH'? Q%e RUEHNH @(3_59- Also, in
the cellular phone ex114, the transmlt}:;jl]%gj an%recelvm%éunlt %ﬁ?{% amplifies the d?}tf‘anr_ecelved by the
antenna ex350 inVSEE EBIRLrEEHEH HYde Ahd 38 perfditis SNy UENGAFI G dtnE
analog-to-digital ganversiotiion thietdata P Then, dhenaodufationidendod gl atitor onst ex852 performs

inverse spread spRGHHEM PIAGRSSINGAA he-datd. ardithe audio signal processing unit ex354 converts
it into analog audig s%nals, SO as to output them viathe audio output unit ex357. 35 [0146]

Furthermore, wh[eﬂ]a é-mail in data communication mode is transmitted, text data of the e-maiil
inputted byldperating thé wptratiomn key anitex3@& 206 otrerswf the nwitdody ies206tSoutda the main

control unit ex36Paig; e ARSLATIPBINASUERNHALl SH52, THe dTRIORIFR) YniLex3sR causes the

modulation/demodulation unit ex352 to perform sgread spectrum processing on the text data, and the

transmitting and Y&2ERIAG GhA'EREBY BEMGIEHRR Aitakf - ARSIALRN SRR En8tRd FréGliency
conversion on thianréiseltiag dataito tiandmeitdhe data todtedstsad 0 wtation €x2 00 viaHkeegdenna
ex350. When an e-mail i ved: p ssing that, j Xi inv to the.progessing for
transmitting an e%%suzé?%?me%forﬁ%z rée%;rgiy@%t\)dzg%?%ﬁd [Ezgﬁgrﬂ?tiﬁggét% igﬁﬁﬁov%%d I"f% the
display uni%éxSS%‘?'['Gflgllﬂal%\’/%é:ﬁ’(/i@ééf‘%mﬁm'&&ég,dﬁ?g/i@e@ﬁﬁdrﬁﬁﬁw'mgdé‘t'&'&fﬁ%ﬁf&%tion mode
is or are transmittedh fibe sdaonsignal peoedssing 1t ex355Teemyuasses idingd €agdes idea isignals

supplied from th ; ]| sing t Vil ictyre_codi ethod shown.in e of
embodiments (i.g.??ﬂ%%ﬁ@%’fﬁwﬁr#aﬁ%?&%?z Qgp%dr%{ﬁes g%!:@ré?né E?gc%h%e %égégt’ 0 ﬁrae present
invention), and t1@H®iits the coded video data to the multiplexing/demultiplexing unit ex353. In

contrast, during \uhea the camera unit ex365 captures video, still images, and others, the audio signal
processing it ex3s4 cedes qulo fignals el'apet N s AR P SRR fgnsmits 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
25 of capturing moving and still images; and a display unit ex358 such
as a liquid crystal display for displaying the data such as decoded
video captured by the camera unit ex365 or received by the antenna
ex350. The cellular phone ex114 further includes: a main body unit
including an operation key unit ex366; an audio output unit ex357
30 such as a speaker for output of audio; an audio input unit ex356 such
as a microphone for input of audio; @ memory unit ex367 for storing
captured video or still pictures, recorded audio, coded or decoded
data of the received video, the still pictures, e-mails, or others; and
a slot unit ex364 that is an interface unit for a recording medium that

35 stores data in the same manner as the memory unit ex367.
4] -



multiplexing/demultiplexing unit ex353. [0148]

The multiplexing/demultiplexing unit ex353

multiplexes the coded video data supplied from the video signal processing unit 30 ex355 and the
coded audio data supplied from the audio signal processing unit ex354, using a predetermined
method. Then, the modulation/demodulation unit (modulation/demodulation circuit unit) ex352
performs spread($petbim processing on the multiplexed data, and the transmitting and receiving unit
ex351 performs 35 digitRlderanatpeeamypreioprand faauigney GoRVesieRon e, fataoods- as to
transmit the resultin%%ata. \{i%thg-3 antenna ex350. %%149]_}{1 When rec ivin%ﬁlaéa of a“vi eo file
which is linked t& 3 Weh'bg8 GfE SHERS th 4t CorfhTMiEation Fiad B whith Ya&eiiHy '8k 5 e-mail
with video and/ophadie attdditedaimartectndedods ithex3dipéxed dath recaivddalia thahtenna
ex350, the multiplgxing/drnayltRiexngHNiss3 IR Iere g MY inigxed fniaintg & video data bit

stream and an audio data bit stream, and supplies th% video si nalf%ré) essing unijt ex355 with the 10

coded video dat&'3nd BRESAHR SigHRY priBissifig i

ek354 Withs

dBHEHAIY datd@hrBugh the

synchronous busex8RboMhe vithers segrial fprqtreﬁirmg)mr e_§<f35§ Idecbdxeé?thm‘vtdea SI’Qh,aIajls.ing a
moving picture dggadingynethgd cEaEPONGiRG 1a {ie Bro¥ing; pICUIE Soding - Bretbofhghewn in each of

embodiments (i.e., functions as the image 15 decoding apparatus according to the aspect of the

. decod US & .
present inventiorfX and 1o AR IR LAEEXSBE (%%IQ%, Fol Hedscy shive digetané-Stn)
included inithe videwo:fitd linked tediHW/ elapage vid she bCdecontiol aridex3o0t FakBemore, the

audio signal prosessGLBILrRIAAEs he fhioslansy, Ll Auln U RLAIRGT

20provides the audio.

urthermore, similarly to the television ex300, a terminal

mages

uch as the

015 F
cellular phone et Eﬁb%%lytﬁgvéigtty‘ﬁ& riRste ARG BSMQIYaitnE Siéding not only (i) a
transmitting and fecdiding

15

20

25

30

35

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
cell phone ex114.

[0145]

In the cellular phone ex114, the audio signal processing unit
ex354 converts the audio signals collected by the audio input unit
ex356 in voice conversation mode into digital audio signals under the

control of the main control unit ex360 including a CPU, ROM, and RAM,

Then, the modulation/demodulation unit ex352 performs spread
spectrum processing on the digital audio signals, and the
transmitting and receiving unit ex351 performs digital-to-analog
conversion and frequency conversion on the data, so as to transmit
the resulting data via the antenna ex350. Also, in the cellular phone
ex114, the transmitting and receiving unit ex351 amplifies the data
received by the antenna ex350 in voice conversation mode and
performs frequency conversion and the analog-to-digital conversion
on the data. Then, the modulation/demodulation unit ex352
performs inverse spread spectrum processing on the data, and the
audio signal processing unit ex354 converts it into analog audio
signals, so as to output them via the audio ocutput unit ex357,

[0146]
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25 terminal including both a coding apparatus and a decoding apparatus, but also (ii) a transmitting
terminal including only a coding apparatus and (iii) a receiving terminal including only a decoding
apparatus. Although the digital broadcasting system ex200 receives and transmits the multiplexed
data obtained by multiplexing audio data 30 onto video data in the description, the multiplexed data
may be data obtained by YAtRRIIEXHE nsthRRiBHS MK dRafRde rarmeateatiovideodmis video
data, and may beastsmitiiplexeckaatadatbvideottatadtsaki (01531 8%As W%ﬁ%@a’ﬁm@ngw;ure .
coding method a ving - 44.: picture decoding met in each of embodiments can be use

in any of the devﬁzgeépagﬁggyls(f%n%rags%%ei %%s?ttﬁ%rg vg%%a%enéadgs%ﬁggdllsnseeapc ooL1!(E:trr(%'bodiments
can be obtained.tfa 571 RuAPBEATIre! ViAriBYS SRodifre atiom s el fdiedlohah Beriiade yni&ny of the

embodiments in thezgresent invgnrton. [BH3] [Embhodisnent dhideqgatecan bg genreratggdy

switching, as necessary, .10 befween, (i) the moving pi oding method or the, maving picture
coding apparatusms%(%fﬂkﬁﬁhog gtﬁ %‘foedréjga%%fme#tglgn%%%g fﬁ%vﬁ%!ﬁ% ure5858ﬁ1% ﬁ%?ﬁgraﬁg? a moving
picture coding app#esss indconfdingitienitiva diffareattsaridars muthns MREGZ i MPEGAAVC, and
VC-1. 15[0154] ex3Hare.amhning MH@ldgpfaideosadadhat sptaunsiathe differpptsiandards is

generated and is then decoded, the decoding methqds need to be selected to conform to the different
standards. HoweVe?,'siht S tb %iéﬁ%téﬂﬁ%[ﬁ%%ﬁ%ﬁﬁ& p%ﬁ?glﬁg'bﬁ ﬁ&evfg%@zﬁ’dg’?ﬁt #etdecoded
conform cahbot Iséadéeecedl Iibnd ésth preblamnidacsi 2ppropiizee dereding: éthoet earebt be
selected. [0155] 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.
[0147]

15 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

20 apparatus according to the aspect of the present invention), and
transmits the coded video data to the multiplexing/demultiplexing
unit ex353. In contrast, during when the camera unit ex365
captures video, still images, and others, the audio signal processing
unit ex354 codes audio signals coflected by the audio input unit

25 ex356, and transmits the coded audio data to the
multiplexing/demultiplexing unit ex353,

[0148]
The multiplexing/demultiplexing unit ex353 multiplexes the
coded video data supplied from the video signal processing unit

30 ex355 and the coded audio data supplied from the audio signal
processing unit ex354, using a predetermined method. Then, the
modulation/demodulation unit (modulation/demodulation circuit
unit) ex352 performs spread spectrum processing on the multiplexed
data, and the transmitting and receiving unit ex351 performs

35 digital-to-analog conversion and frequency conversion on the data so
43 -



In order to solve the problem, multiplexed data obtained by multiplexing audio data and others onto
video data has a structure 25 including identification information indicating to which standard the video
data conforms. The specific structure of the multiplexed data including the video data generated in the
moving picture coding method and by the moving picture coding apparatus shown in each of
embodiments wiltbdhdreinarftst dbscribeditThe datitipléxdd dadaie30a digitaldtream in the MPEG-2
Transport Streamdqupgat. [0156] FIG. 15 illustrates a structure of the multiplexed data. As
illustrated in FIG. 15, the Eultiplexed datarf?an be obtained b&@multi _Iexing at least one of a video

stream, an audio strean’” 8 FBJESENMHIRD GRS SWEED (P8)VAHE B SHIEERAVE gPaiids - 45 -
stream. The videpa&ireamdegiesentis piataryg videouaridadéeonoery &ide ordf ennreviei vimeg aartlio stream

(IC) represests anHMAVALLIQ RAELAAM 8 /ACANAAL audie pad, 1qbemped yith dhe pEmag audio

part, and the presentation graphics stream represents subtitles of 5 the movie. Here, the Erimary video
is normal video tSBELERSBIERRd S EPscrEefe A5 the! R cohdbry vidBBiEWitRo &5 BisplshBd on a
smaller window imthiél pramang Miteo uRltkeringre, theiinteract®dJraphies sttdplaxepresents an

interactive screep o 6 9SRG ASELOIAT ARG 116 3Y!15RMPRRSHIS AN &SCTaeA T RS p4dgp Stream is

10 coded in the moving picture coding method or by the moving picture coding apparatus shown in

each of embodint&Rt& Br A MBBIRYHictlfe EGRAF HBHIRATECEY H VMG B “oHinE &pparatus
in conformitydwith @deahvémntiontd standath s achd as VREG 2, MPEE 4 AVME a8 GrikhTitree audio

stream is coded | I e with.a S, -AC-3, Digital P LP, DTS,
DTS-HD, and Iinggra CM. 0%537!%%' égga\% s@raérﬁr% I’Lﬁﬁ?ﬁ‘i ﬁ%ﬁﬁh,nﬁﬁ%uﬁﬁ@ ﬁgﬁé}‘?ed by
PID. For exampléf@@dlrfi%eﬁﬁ&%@&'ttoetﬁé%%%q%lfﬁb’écﬁpu%@@ﬂiﬂﬁ% BMAG\Ee, Ox1100

to Ox111F are alfocated teihedangiesiteams.dx:200 ta i@yl Ehareralioeaiasl deuhe qyaasgtation
graphics stream 0, 41F ar interactive graphics streams, Ox1B00 to
Ox1B1F are auo%*a%é‘?g tﬁﬁg%%éit?géﬁ@ﬁ%ée‘%@d e géc@h%’éfgl%}?}%g B e ﬁq‘c?vfé’?_%%% OX1A00
to 25 Ox1AUT aré ¢fREHEPOPHERAUEIE SHRIAHTCI6DENGsREREE el dbcoRaasE abiHy & BeMixed with

the primary audiaAQ%%#n the deplf/sahemstiallyditistsates hawtiaigansdanukiplexeso Bifst, a video
stream ex235 copppsed oL video Tames AeHE0 A& %ile 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
20 provides the audio.
[0150]

Furthermore, similarly to the television ex300, a terminal such
as the cellular phone ex114 probably have 3 types of implementation
configurations including not only (i) a transmitting and receiving

25 terminal including both a coding apparatus and a decoding apparatus,
but also (ii) a transmitting terminal including only a coding apparatus
and (ili} a receiving terminal including only a decoding apparatus.
Although the digital broadcasting system ex200 receives and
transmits the multiplexed data obtained by multiplexing audio data

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

[0151]
35 As such, the moving picture coding method and the moving
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30 stream ex238 composed of audio frames are transformed into a stream of PES packets ex236 and
a stream of PES packets ex239, and further into TS packets ex237 and TS packets ex240,
respectively. Similarly, data of a presentation graphics stream ex241 and data of an interactive
graphics stream ex244 are transformed into a stream 35 of PES packets ex242 and a stream of PES
packets ex245, aiidfUFthéiecad ingnfo ats 9 dRets ERQMIEANY TS HadKsts 8RA2 USSHLELDEY. These

TS packets are natltighexegldnioes stieam 49 aktria nudtiplesed datarexad 7 +[0d 59HSEKEa §édllustrates

hovy a video stre%rgslgﬂsé%rg_q r%neaa g reoqm Oft?oEd? rgg(jgkgtg a{rr]'a r’g)c{%r((e;r)1 ggat?g}léghe first bar in FIG. 17 shows
a video frame stream’in a video Stream. Thée second bar shows the strean of PES packets. As

indicated by arrolisldehbted as yy1, yy2, yy3, and yy4 in FIG. 17, the video stream is divided into

pictures as I510 pictures; BipieturRs:canth P Piduiaseachtobwhigh dsra vidrmBresamiation gait, and the

pictures are stored in a pa&y{%ad of ag£ of the F?E%t[lgackets. Each of the PES packets has a PES
|

header, and the BE&NeRder'Stérds rfgéaéﬁtsatllgn fhfe-Stam 1(Iﬁf’vleal}ti|£f'(5l.'i(:ating a display time of the
picture, and a Dddbbirig Time-Stamp (DTS) 15indicating a decoding time of the picture. [0160]
FIG. 18 illustrates@ieygeabf frynackets to be finally written on the multiplexed data. Each of the IS

kets is a 188-byte fixed | ket including a 4-pyte TS header having information, such 20
2 PID for ety & SULSRPadR 158 by TS BRGIEARdor Yoy GRLAOTE PEShackE e

divided, antiGtoréé in ten TS gl onay, i raspéctivedycdihea srBORORY ishasedpeboh pfdhedS packets
is given a 4-byte dediﬁqt@p;k@%(i% s esuiing th192-b¥is é@#ﬁ‘@n@é%‘ﬁ&s-(ﬁlﬂ%s%%@mkets are

written on the 25 multiE exed data. The TP. Extra Header stores information such as an

Arrival_Time_Stdt(A§ 5P FHOATSEERBHsY tranBE&VaRe MR USvRABLcH BPHE T4 pibkets is to
be transferred to @ PRDrfittdny THehseutltH gake s aralandgngeadtinath dviiEpl xEd B&tedas\shpwn at the
bottom of FIG. 18 the Aunbers incrementing from the head of 30 the multiplexed data are called
source packet numbers_ (SPNs). [0161] Each of the TS packets included in the multiplexed data
includes n&t%nly[gﬁe%ﬂs of audio, video, subtitles and others, but also a Program Association Table
(PAT), a Program Map Fadole ,(RNHE) 35 gridra Prpgodnv Ceck &eferehee (PERyrfie BATshows what
aPIDin -47- 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
20 data to be decoded conform cannot be detected, there is a problem

that an appropriate decoding method cannot be selected.

[0155]

In order to solve the problem, multiplexed data obtained by

multiplexing audio data and others onto video data has a structure
25 including identification information indicating to which standard the

video data conforms. The specific structure of the muitipiexed data

including the video data generated in the moving picture coding

method and by the moving picture coding apparatus shown in each of

embodiments will be hereinafter described. The multiplexed data is
30 a digital stream in the MPEG-2 Transport Stream format.

[0156]

FIG. 15 illustrates a structure of the multiplexed data. As
illustrated in FIG. 15, the multiplexed data can be obtained by
multiplexing at least one of a video stream, an audio stream, a

35 presentation graphics stream (PG), and an interactive graphics
- 45 .



a PMT used in the multiplexed data indicates, and a PID of the PAT itself is registered as zero. The
PMT stores PIDs of the streams of video, audio, subtitles and others included in the multiplexed data,
and attribute information of the streams corresponding to the PIDs. 5 The PMT also has various

descriptors relating to the multiplexed data. The descriptors have information such as copy control
information showikEERAEthel RS FRLof thaafiLIERR LSS dEtanE FEaRYitdd ¢f Hord THRE PR &lores STC

time information cotaspangingoto @nth ESshnwisg vhen (he PR racketdstiansirirediododecoder,
in order to 10 achievLe chronizatién betwaen an AE\rEié/%IeTime Cl %t(ﬁ‘;g%that is a time axis of

ATSs, and an Sﬁ?erm |mea€l%(c::m Ef"a() fhat i sDrf(SYi%@I AE!29

_ II% g?i';ne axis o s an
illustrates the dat@@struct0fe W@hé@WWB@@iIQﬁ@P@PMFW@@d@r'T§I@I'|‘§[§@§E§é étbthé“ttﬁﬁoﬂﬁhe PMT.

The PMT hegderdessitbas theHengthopbdsntaminghidad éo the RiVih andighens Aolgialtywddescriptors
relating to the multiplexed data is ogs osed after.the PMT header. InfOém tion sugh as the copy control

¥ ?é/c%% 8Ps?ream

information is deSCribed i the’ o%scrlp (e)rss.e,&ﬂgrd %@d\é'sdc?%tbsrs\,”g %% pfl a(ﬁt§i of
information relatifig & e wiredens IAckiided im@emvidgexed dath ésmieposdb cHath siete ®f stream

information includes sHRAMN GRSGHNEFT 896RICSATIRING HHORRALION SHER B2 aRlFRART BIPB jor
identifying a compression coﬂéac (aﬁstream a stream PID, and stream attribgte information (such as

a 25frame rate of AT aspBe: ratfo): QrARANGS éariBfE)rg HEEG0Al il RGmBEFR HEFRIMHES of
streams in ik mafiiptskén daran018g] picturg/ltendiing matibleked datdhs revortied pitaurecording

medium and otheigditig reseEied 1oasthay With nawtinlexed A difaunetion, 30fles. [ALG4g  Each

of the multiplexed data inforgwtion files is management information of the muIthIexed data as shown

in FIG. 20. The nfUftEX PGS ifRSIREE0R ilBY e THPYHRGPYY ESrFAPOHERRR 5B Hith the
multiplexed datacandagacH pfwhghfikes nmoheddsanektipiseth dhtes indbrastidf EGregnividi i bite

information, and g Eentanmapclq165the AvilHslAledinEIG,404thA meltiniaxed dajadnfamation
e & e LA e D STy A3 2B PR s B lLs, ML, DTS, DTS-HD,
and linear PCM.
[0157]
Each stream included in the multiplexed data is identified by
PID. For example, 0x1011 is allocated to the video stream to be
20 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, 0x1400 to 0x141F are allocated to the interactive
graphics streams, 0x1B00 to Ox1B1F are allocated to the video
streams to be used for secondary video of the movie, and O0x1AQ00 to
25 Ox1A1lF are allocated to the audic sireams to be used for the
secondary audio to be mixed with the primary audio.
[0158]
FIG. 16 schematically illustrates how data is multiplexed.
First, a video stream ex235 composed of video frames and an audio
30 stream ex2Z238 composed of audio frames are transformed into a
stream of PES packets ex236 and a stream of PES packets ex239, and
further into TS packets ex237 and TS packets ex240, respectively.
Similarly, data of a presentation graphics stream ex241 and data of
an interactive graphics stream ex244 are transformed into a stream

35 of PES packets ex242 and a stream of PES packets ex245, and further
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5 end time. The system rate indicates the maximum transfer rate at which a system target decoder to
be described later transfers the multiplexed data to a PID filter. The intervals of the ATSs included in
the multiplexed data are set to not higher than a system rate. he reproduction start time indicates a
PTS in a video frame at the head 10 of the multiplexed data. An interval of one frame is added to a

PTS in a video friife aStHeaeka st Melhaliilexed dapakang wsdss isseew nelveprddigston end
time. [0166] As shguwinirkEle =4k & pieqs Of adtiiktded fermatiofdobeargisteras iaxbe sseam

attribute informatiorr?ézr each PID of each stream included in the multiplexed data. Each piece of

attribute informatidifids different information depending on whether the corresponding stream is a

video stream, anl&ddi& stream, a presentation graphics stream, or an interactive graphics stream. 20
Each piece ¢f video _stre@rg; ?ltir}bm@éafgfg@&h@warmeliafgtr?r@éi%ni ﬁ"%%‘ig i‘f«é*@%‘f%ﬁﬁ of
compression co s used for compressing the video stream, an resaqlution, aspect ratio an
frame rate of th:P:’%: cEE g“BF&dF& 'E&%ﬁ#ﬁggﬂhclfa’fdﬁﬁﬁﬁg 848 gtf@arﬁ%E%ﬂ%ﬂ‘%?egevdfi &8dio
stream attribute iirforneatibreeanries infodnatieiv@sninclubing sevatrikihbaf sbmpressositedes is used

for compressing grepatilig stieam, haw menyARaNBSIS:are insluder ta the 2ydip siyeam, yAich
language the audio tream_su% orts, and how high the sampling fre&uency iS. The video Stream
ahithEa %ﬁ% lﬁfgtg

attribute informafi strbat{SiHislRE iSRRG A IRES 15t hiB k4R BF 4 30
decoder betdre thécplayes, plBypback dse imfodn&iom cfOl&d ecach thé prddsent ésnbodirmat, the

multiplexed datajphe.Heed i5qf & Stren e IpelHdRAIPShe HMT -;E%f@sgg&%ra’am%zwsf

multiplexed data is recorded on a recording medium, the video 35stream attribute information included
in the multiplexel 28216 HhatibA e K adre REgIG2 e RoviR§3f&tra Reding method

or the moving pidta®e ¢odhing apparats sadserdaed atieacm ohevbadinpefsTiBgiudesc siep Gr a unit for
allocating uniqueIBIRATIAMIE RN Vigier a2 deReraled Byl MOHRALKIYIR method
or the moving picture coding apparatus in each of embodiments, to the stream type'included in the

PMT or thelided $E€aN M HRFRFORAHIRNE With e thtiGuration, the video data generated by the

moving picture cpdingonethod or the moving picture coding apparatus described in each of

embodiments can be 1strayigned flan vk fhde HEreoplamIR I TR siRpdar, (0108

Furthermore, FIG. 22 illustrates steps of the moving picture dec method acco?’ding o0 the present

embodiment. In Sfep e S1805] phe>Rr 8/ &ypefiAcI R HetHS PTG hEs \idbBSsthyd® fisedtribute
information inclugesgentiie ardtiplexed tajaiafonpasions ia obtainachirn thednuitiplexeddatn. Next, in
o AR AR e D Mo ¥ Yeaticn e g poraton
storing data. The PES packets are divided, and stored in the TS
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
25 multiplexed data. The TP_Extra_Header stores information such as
an Arrival_Time_Stamp (ATS). The ATS shows a transfer start time
at which each of the TS packets is to be transferred to a PID filter.
The source packets are arranged in the multiplexed data as shown at
the bottom of FIG. 18. The numbers incrementing from the head of
30 the multiplexed data are called source packet numbers (SPNs).
[0161]
Each of the TS packets included in the multiplexed data
includes not only streams of audio, video, subtitles and others, but
also a Program Association Table (PAT), a Program Map Table (PMT),
35 and a Program Clock Reference (PCR), The PAT shows what a PID in
- 47 -



20 picture coding apparatus in each of embodiments. When it is determined that the stream type or the
video stream attribute information indicates that the multiplexed data is generated by the moving
picture coding method or the moving picture coding apparatus in each of embodiments, in Step
exS102, decoding is 25 performed by the moving picture decoding method in each of embodiments.

Furthermore, wherPfié $th&hi iypeomidtimiesatréatpatiribé@t Rforaitdicn FABictdd eoRfdrmance to

the conventionalistantay ds guebrsiMREGrd. MRE AMW Crditd MCEs ibrStep sx&HIMgsdsicoding is
performed by a moying picture degoding 30 method in con{ormit with the conventional standards.
01601 Ao SR ARG e e A0 oD e T et e R R e

information enabiés! dalteri i omn aHegiee BrafottReskiedftspistore svding fvetied Be moving

35 picture decoding-annaratys that is Aesadheskitr gaeh OF embrdineg tise Qi itigaanparfaerrdecoding.
Even when multlgﬁéeed data that c%nforms %o a diftferent standard is input, %n ?pﬁr{opriat .decoding
method or appar SR PePs8ett g.v‘lehbns,oif Bechied lﬂ)% sfhleBFde 548 iRt M&GiBH Without any

error. Furthermogéaengovingt pietuse by oding thethod b p kppedadad adsthe moviegl pictord .decoding

method or appargiys il?(ﬂ?@ REgsent @W@O(ﬂiwtiﬁﬁﬂr’@ﬁé{%ﬂ irtH?*?éjs‘?y ,@ﬁdt\%ysgg{ng@lgscribed_
above. [0170] [Embodiment ach of the moving Flcture cogiril)ﬁggrgeéhod, the mowrclég? icture coding
icttr

5] 10
apparatus, the miyg rﬂ)ﬂ:t‘f.‘fréé&e Slihg BT A tRE MG R PEETALR in each
of embodiniénts i hipicallyyactiicoadzintthe foetvieican amdyreiteal dicuit 6l eckar§e Schlamitegrated

(LSI) circuit.As ag examplgief dreatr8h FAGq 21 Bllualiates & eanfiaationof thel »l 9@A%kthat is
made into one Cré]algfs of PTSs and DTSs,
[0162]
FIG. 19 illustrates the data structure of the PMT in detail. A
15 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
information is described in the descriptors. After the descriptors, a
20  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, a stream PID, and stream atlribute information (such as a
25 frame rate or an aspect ratio). The stream descriptors are equal in
number to the number of streams in the multiplexed data.
[0163]
When the muitiplexed data is recorded on a recording medium
and others, it is recorded together with multiplexed data information
30 files,
[0164]
Each of the multiplexed data information files is management
information of the multiplexed data as shown in FIG. 20. The
multiplexed data information files are in one to one correspondence

35 with the multiplexed data, and each of the files includes multiplexed
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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 20 elements with power when the
power supply circuit unit ex505 is turned on. [0171] For example, when coding is performed, the LSI
ex500 receives &M/ ISiEHANRSIOT PIERFIRONE BRULT I8 taiima bl el B3 hAd 2B biefdaArough an AV
JO ex509 under gepggl of a control unit ex501 including a CPU ex502, a memory controller ex503, a

stream controller ex504, and,a driving freq y trgl unit ex512. The received AV signal is
temporarily stored in an%&tgllHé}mgﬁ%%rWeuf , éﬁgh § aﬁ“ﬁﬁiﬁﬂ‘.ﬁngeaféom@%? &8ontrol unit
ex501, the 30 sthnstdea &Setfivent@dantd ceraqhiitienasicordiog & edeoressitabount and
speed to be frangmiftechia a signakpeassiagdiiaxatys Then B isianal Bregessingaupibexs07

d dio sign d/ ideo signal. Here, the coding of the vi ignal is t i
Gescribedt i eacH Bl Both LA, 2 Sl HERAETE, i Mortd oLt GL e B0 F EortBRmes
multiplexes the codati phediod dest arid th& Hd ddtevidedldatatandassottine 20 ex506 preddes the
multiplexed dataypuisidercfhe ReQvidstamypiiniexed dair is haRamifsd @ hirhase siation gx107, or

written on the recording medium ex215. When data sets are )
reproduction start time indicates a PTS in a video frame at the head

10 of the multiplexed data. An interval of one frame is added to a PTS
in a video frame at the end of the multiplexed data, and the PTS is set
to the reproduction end time.

[0166]
As shown in FIG, 21, a piece of attribute information is

15 registered in the stream attribute information, for each PID of each
stream included in the multiplexed data. Each piece of attribute
information has different information depending on whether the
corresponding stream is a video stream, an audio stream, a
presentation graphics stream, or an interactive graphics stream.

20 Each piece of video stream attribute information carries information
including what kind of compression codec is used for compressing the
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

25 including what kind of compression codec is used for compressing the
audio stream, how many channels are included in the audio stream,
which language the audio stream supports, and how high the
sampling frequency is. The video stream attribute information and
the audio stream attribute information are used for initialization of a

30 decoder before the player plays back the information.

[0167]

In the present embodiment, the multiplexed data to be used is
of a stream type included in the PMT. Furthermore, when the
multiplexed data is recorded on a recording medium, the video

35 stream attribute information included in the multiplexed data
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S5multiplexed, the data should be temporarily stored in the buffer ex508 so that the data sets are
synchronized with each other. [0172] Although the memory ex511 is an element outside the LSI
ex500, it may be included in the LSI ex500. The buffer ex508 is not 10 limited to one buffer, but may
be composed of buffers. Furthermore, the LSI ex500 may be made into one chip or a plurality of chips.
[0173] FurtHefficrea iR oty b #96! cortfer entP&@09aHviudbs the g eRBGL I th& piftHry

controller ex503,ithastgasn coatraben 8594t lbdhe driving fiesitianey Costiobuait exadh tre

configuration of tgren%orglr% u%it ex50fL igensot Iaimiét%j to such. For Iecxa{;’gplea F}B(acg'@!qal processing unit

ex507 may further mc?ude_g ?’U'._r]rclcll_]usmn_of ancther CPU it the signal process_lﬁg ﬁjrm%&%w can
improve the procé¥sifiy aspeedi FigRémtord (e afetRed ergfmlediiy GPE P00XBO2RTTEY Serve as or

be a part of e SigBI9RESHOa WAIIPIS K oans i xraiediy Bobsleataydiosionat
prOCESSW\g unit. In such.a ca e,t e ntrol unit e Inc es the signal processi unjt.ex or the
B0 oxeor ol M SOt 8 ER St e et e D KR PR e o e
LSI, but it may alst dercailddi T tsyistEmimstisuperW Bh bh altanfRl weséedind oy ilewdgtee of

integration. [017%]dYiaraeuer. \aveh o asbigvryinteeratienara et limiedda the 3¢k Shapehg special
circuit or a general purpose processor and so forth can also achjeve the integration. Field
Programmable e Aiay TRI98 ARRAL BAH b8 BTG m Bt PR RRIGIN DEI6rabe

reconfigurable prdicdssor thbedllbwsredcadiglatridhof tendonmectionaoraddvfigefratioaiaf.an LSI can
be used for the SR pPUrpose. [0176] In the future, with advancement in semiconductor

technology, a brand-new technologg m‘? replace LS. The functional blocks can be integrated using
such a technology. The PUSLIEHT)IE that the SprdSSTEIRTERHSHER H9BIiEAG BANEM RIGYY S0177]

[Embodiment 6] decoding method according to the present embodiment. In Step
ex$5100, the stream type included in the PMT or the video stream
15 attribute information included in the multiplexed data information is
obtained from the multiplexed data. Next, in Step ex5101, it is
determined whether or not the stream type or the video stream
attribute information indicates that the multiplexed data s
generated by the moving picture coding method or the moving
20 picture coding apparatus in each of embodiments. When it is
determined that the stream type or the video stream attribute
information indicates that the multiplexed data is generated by the
moving picture coding method or the moving picture coding
apparatus in each of embodiments, in Step exS102, decoding is
25 performed by the moving picture decoding method in each of
embodiments. Furthermore, when the stream type or the video
stream attribute information indicates conformance to the
conventional standards, such as MPEG-2, MPEG-4 AV(, and VC-1, in
Step exS103, decoding is performed by a moving picture decoding

30 method in conformity with the conventional standards.

[0169]

As such, allocating a new unigue value to the stream type or
the video stream attribute information enables determination
whether or not the moving picture decoding method or the moving

35 picture decoding apparatus that is described in each of embodiments
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When video data generated in the moving picture coding method or by the moving picture coding
apparatus described in each 10 of embodiments is decoded, compared to when video data that
conforms to a conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1 is decoded, the
processing amount probably increases. Thus, the LSI ex500 needs to be set to a driving frequency
higher than that sfathep€Forexsicredbecdsed viteviigeodats Heoedodaity 16atitbahtccorsventional
standard is decoggd, idawavar whendhedriving lleauansy k- sethigbele RIRHS ﬁn%‘t‘?@%”&nthat the

power consumption increasez%tg 78] In order to solve the6problem, the moving picture decoding 20
[

apparatus, such 28 B 3L &5 S S LSS0l iPEGRMBTR 85 HRE & RS /ffch
standard the video faata atnforms; arid saitgh datweenFthie beving freeqlieacie attording toghe
determined sfandaygfd G 2th Yl rolsd canfigusation BARB e RIRSeLAIBRSTMER:oA riving

frequency switching unit ex803 25 sets a driving frequency to a higher driving frequency when video
data is generated® byP REEHRIVIRJ DL€ ESRMY rﬁ@?%&‘f' ﬁf&trﬁﬁghﬂfp‘r&ﬁﬂa bty Hppiatius
described in eacla ol sybbalintedes drilead thé dviging frequency switching unit ex803 instructs a
decoding proces?tglg it ex801 that executes the moving picture decoding 30 method described in
each of embodiments to decode the video data. When the video data conforms to the conventional
standard, the driiRGREGIEREF sWitching unit ex803 sets a driving frequency to a lower driving
frequency thén that of theavided datargenenated diy teecomiviggrpiait e cadingrraethadpos theemoving
picture coding 35 ﬁﬁfact” ed, ' ts. s iving, - 23. -, frequency
switching unit exgggﬁﬁé?rtggst e eboﬂcﬁr?e aﬁ%ﬁé@ﬁ?g) %rgﬁ]xgsgt%ﬁg? %:)n or%rﬂnggtié t ?gdco{ﬁ\_(/éentional
standard to decoldEHE Yides HHia. ﬁﬁ?@‘]ﬁg E\orePRRIEfiEaIy th8 3 Rindf fréguRAEYRAMERIAG unit
ex803 includes the e exkdiansithe thiving freatienay cogtealaidi exdtoind1Grga.9dare, each of
the decoding pro | it t cuteg the, moying picture decoding met desgribed in
each of embodimfﬁrﬁgsge}l%ggsﬁeﬁggédi%zg;grj)ﬁ)%c'ess%é L%lﬂ]eéggﬁg é:c%ﬂfgﬁrgs gﬁb 'ﬁ%c'on%gentional
standard cdrrespdhits it sigpalisrecadsng e ksd EmAG that Thenere) ieksomgetbimines to

which standard the gidesidatasmnforor ddiene b envinekequenax s@ ol BDeX5 b Sgtgrmines a

driving frequency ba‘ﬁesd on asignal the CRU ex502. ermore, the signal processing unit
ex507 decodes thé 153 exoggsé&?’a%)égsrgzloﬁﬁ e%ig%rz}l fr(%)xmg ﬁ%%ﬁi? egx%%?.ilﬁ%aaebxga[r%vﬁfe?ﬂwcg
identification infota8bRrIEsEAITEE iEOPMBORGHEAtRRIRPEBEDIYisew toaidertiind the Vili€o data.

The identificationyip{pemation i satdimited todke onadgsenked sMResBNeRE 4Behraay he any
informatio %s long as th% infarmation indicates tt%]]which standardjo the vic{eo data C%Ia

forms. For
example, when w i StHfaar Q/i@é’gvggtaw biiform§ B4R be WRtermmed bastl off % §

Xternal signal
for determining thar tredvidieo data is used for a television or a disk, etc., the determination may be
made based on gyehyan external signal. Furthermore, the CPU ex502 selects a driving frequency

based on, . .
For example, when coding is performed, the LSI ex500

receives an AV signal from a microphone ex117, a camera ex113, and
25 others through an AV 10 ex509 under control of a control unit ex501
including a CPU ex502, a memory controlier ex503, a stream
controller ex504, and a driving freguency control unit ex512. The
received AV signal is temporarily stored in an external memory ex511,
such as an SDRAM. Under control of the control unit ex501, the
30 stored data is segmented into data portions according to the
processing amount and speed to be transmitted to a signal
processing unit ex507. Then, the signal processing unit ex507
codes an audio signal and/or a video signal. Here, the coding of the
video signal is the coding described in each of embodiments.

35 Furthermore, the signal processing unit ex507 sometimes
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25 for example, a look-up table in which the standards of the video data are associated with the driving
frequencies as shown in FIG. 26. The driving frequency can be selected by storing the look-up table in
the buffer ex508 and in an internal memory of an LSI, and with reference to the look-up table by the

CPU ex502. 30 [0180] FIG. 25 illustrates steps for executing a method in the present embodiment.
First, in Step exSPOOtHHE$RMADBré665Hng YMHie e80T 8P@ins flentishiidd avaiaiationTtbm the

multiplexed datasiexnin Stepess01ptheigRY exd0detannineswhather ontiohthe 3T nideo data is
generated by thep(;,%(\jllp %'g]hqucil \ﬁ}nd trgﬁ] ggglln% gg{)ﬁg%ﬁ %&;c:grl?ﬁg tﬁg%%%gﬁ%faeé?‘gggﬁ nts, based

on the identification information ERThEVides GHa ¥ gen d ting
method and the ®oWHGLERIIUENCEamMy appedings teedhibed @x8ash of\ ¥hddditatatseits Siep ex5202,

the 5 CPU ex50Z4iangmisasignal fopsetingthe dsiing frassienay tebighendiMngfigrency to

the driving frequen ntrol unit ex512. Then, the driving frequency control unit ex512 sets the driving
requeney 1o ho B Qi Pk TaY? G URE Ciner LN tIREE (T SR ST Tformation
indicates that thel 0itléd Hata conforms 10 to the conventional standard, such as MPEG-2, MPEG-4

AVC, and VC-1, in Step @x5303+h ERNe 50 tansmits& signaldarsattig de driving freguency to
a lower driving fre u%ency_to the rivi,grlé%]féﬁ ue_nc% control unit ex512. Then, the driving frequency

control unit ex515°2 ik FRNGSr 4B ol BTy fre§0EMRY S RXR et S e case
where the Vifleo Hatitisdganeratdoluifethd nfoviry mietaecpdsrdnéthoffansd thé umdvengrmiceyre coding

apparatus desciied rsqashsy SRRLIRERaI TRLEWHETERRICo AISTA YPUR H)eMeloRiog of the

driving 20 frequencies, the power conservation effect can be improved by changing the voltage to be
applied to the Lsﬁ%:'x%éé or an apparatus including the LSI ex500. For example, when the driving
frequency is set lower, thentbitagedoehea Epplieghtteech Stex500i e Edpparatde sndlediiRithe LSI

X500 is probably sebio NeiaRsIANPrADAR IR 23 st Case whersiedliivpadiegysnay is set

higher. [0182 Furthermore, when the processing amount for decoding Is ar%::-r,t riving
frequency rhay bESetHighep, ARANRBAXhEBITYsSRY dirfoint foi e SOUIAG 14 8RaNeR i Biriving
frequency may 36dressit loviereassthe metioad! forisetiing tha chrivingofrespemeyle] hirse thigysetting

method is not limiiegf 6 orise desguod ghayecFar Bxampie, uhen 46 procgseing Aoyt for

decoding video data in conformity with Ml s larger than the processing amount for
decoding video dit® Htfleratdd by Heenfdgig) prtivfre eodidg Hidthdy T aRdRhEMREOME Slteure coding
apparatus descripeddesgach ofpe&t.  Furthermore, as another example, the CPU

20 ex502 may serve as or be a part of the signal processing unit ex507,
and, for example, may include an audio signal processing unit. In
such a case, the control unit ex501 includes the signal processing
unit ex507 or the CPU ex502 including a part of the signal processing
unit ex507.

25 {0174}

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.
[0175]

Moreover, ways to achieve integration are not limited to the

30 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 1L.SIs or a
reconfigurable processor that allows re-configuration of the
connection or configuration of an LSI can be used for the same

35 purpose.
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embodiments, the driving frequency is probably set in reverse order to the setting described above.
[0183] Furthermore, the method for setting the driving frequency is 5 not limited to the method for
setting the driving frequency lower. For example, when the identification information indicates that the
video data is generated by the moving picture coding method and the moving picture coding apparatus
described in each®¥ &xbodiments, the voltage to be applied to the LSI ex500 or the apparatus

including 10 the LS| ex500tR @rokably, sethiglher Yeendhe idesdiicaton infasmatian-iptigates that the
video data conforms to the conyentional standard, such a EG-2,. MPEG-4 AVC, and VC-1, the
voltage to be apaig&% he LS| 3)%&8(9 %}rgt iy aap 5?6#uascﬁ1?:'ll¥£ngq£ﬁeé E@T%&g&? |_s&p?cc)ggtﬁ§nset lower.
As another exanfiffe] Me&aked 16sidehtiitdtich isformattdvindiCae PRk tHE Widgo ik [$generated

by the moving pigtsecsoding rgtaadi anb e awng pieltns 6asdRg apparatus described in each of
embodiments, th qu' ing of the CPU ex502 does not probably have to be suspended. When the

identification information indicates that the video data conforms to 20 the conventional standard, such
as MPEG-2, MPEG™AYID)entl ¥IC-1, the driving of the CPU ex502 is probably suspended at a given

time because the CPU eyp@4 hassdraipracessiissapacity. Evenwhemthegrantification ipformation

indicates that the video data js generated by the moving picture coding method and the moying 25
picture coding agB&IN0A GLLEYBER i AXURCOPHITITRS RRREEIE WiRer BECP 585802 has
extra procelssingdfaaving dhe enngsofdheccird, exd021ie prdbablyveaspendedcat dagiverhdte. In

such a case, the sispandingdine is peehahh: pet sherer thandhatdnpe gase whew-whenthe

identification information indicates th%t the 30 video data conforms to the conventional standard, such

as MPEG-2, MPEBIAWVC, 5ndPFECT S SREARESIRGI) In8 POWBF BrRRAHoNERRBEESN be

imprc_Jved by switthing, bdtevdsH the SR0impirdquendesdntatooeddmnts rvgjtiﬁrtém%'zgt;an'dg_mm which
the video data copformfustharers, when ihe-Be- UsShewadh ar s, apparas dnsbiding ghe LS|

ex500 is driven using a battery, the battery life can be extended with the power conservation effect.
[0185] 5 [E?‘r?oodlfl’ﬂ tgl']\e conventional” standard is decoded., However, when the

driving frequency is set higher, there is a problem that the power
consumption increases.
[0178]
In order to solve the problem, the moving picture decoding
20 apparatus, such as the television ex300 and the LSI ex500 is
configured to determine to which standard the video data conforms,
and switch between the driving frequencies according to the
determined standard. FIG. 24 illustrates a configuration ex800 in
the present embodiment. A driving frequency switching unit ex803
25 sets 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
30 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
35 apparatus described in each of embodiments. Then, the driving
-53-



There are cases where a plurality of video data that conforms to different standards, is provided to the
devices and systems, such as a television and a cellular phone. In order to enable decoding the
plurality of video data that conforms to the different standards, the 10 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 circuitef ted B eAB00 el Hitke &6SRhinebt afisd vthdeeodidividoes cesstighe signal

processing units @xRQxibab aenfera fedhe saspertivecsionAlgnal AR rd toly OrdRIdRsolve the

problem, what is conc Iyed is a configuration in which the decoding processing unit for implementing
the moving plctu ﬁ method described in each of embodiments and the decoding processing
unit that conform@tbﬁﬁé 20 conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1 are

partly shared, Ex900 in ﬁ'&eZZé\e%hﬁ\é@I@“ XS PIdNe QN BGIHRALARIERT X ARRIC: 3 B0ving
picture decodlnglmé %s}.pcrlbed [ )b% ch of embodiments and the mow&gcture decaoding method

that conforms to v & ity AR LRmOH VIRG JE8EAEOf SRIEELSIHG sqe %1% entropy
coding, inverse qoaﬁl@atm détroekieg ditteringh ameaodiorgcp nopessated prédiei80. 1IThieadetails of

processing to beshargebRreRably, amw&ep#a%% %@@8@%{}9 RYERSHNGRYL 5XA0 tha gorforms to
MPEG-4 AVC. In contrast, a dedicated decoding processing unit ex901 |s(£$obably used for other 30

processing unlqmg%ﬂ‘gﬁéﬁ 5%&%‘?&%%??10&95%%?&8%%&6@@ HRhreRBR M ntion is
characterized bytmversecgurardizdtor insparttaitar, for resaopldsthe dedicsitpdzdesosiing pragessing

unit ex901 is us%fceré%%%ﬁmt%'onT%ﬂe%ssx 519,08 coding RECES NI 5 Rrgpgbly

shared for one of the 35entropy decoding, deblocking filtering, and motion compensation, or - 57 - all

of the processing e D AR apr%é@%rﬁbsumf%?"}nﬁfé?nQﬁtW@%érﬁWﬁfgciél&ﬁF@%c‘éaiﬁg method
described in eachx8 embetiments:maybe shareddactheyfecrssing soshersiiarec ane L dedicated
decoding procesg it or.pr | [0 [ 7]
Furthermore, exlé%%dlﬂr: F%aétgé% %\?\’/é a%%ﬁl%?lﬁgx%erﬁ %GSL"[J?? apg)%esé%rgonggr y s%ma?e& This

example udes a ¥ifigHatiBnbReR[IAG AR &iRed H&Bdﬁﬁ@p@?dés@ﬁ%jamt ERLODIamE Supports

the identification information described in Embodiment 4 is probably
used for identifying the video data. The identification information is
not limited to the one described in Embodiment 4 but may be any
information as long as the information indicates to which standard

20 the video data conforms. For example, when which standard video
data conforms to can be determined based on an external signal for
determining that the video data is used for a television or a disk, etc.,
the determination may be made based on such an external signal.
Furthermore, the CPU ex502 selects a driving frequency based on,

25 for example, a look-up table in which the standards of the video data
are associated with the driving frequencies as shown in FIG. 26.
The driving frequency can be selected by storing the look-up table in
the buffer ex508 and in an internal memory of an LSI, and with
reference to the look-up table by the CPU ex502.

30 [0180]

FIG. 25 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 data.
Next, in Step ex5201, the CPU ex502 determines whether or not the

35 video data is generated by the coding method and the coding
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10 the processing unique to an aspect of the present invention, a dedicated decoding processing unit
ex1002 that supports the processing unique to another conventional standard, and a decoding
processing unit ex1003 that supports processing to be shared between the moving picture decoding
method according to the 15 aspect of the present invention and the conventional moving picture
decoding metho@PRéi@ ke detfcaid® dedbdirtppfocessisgnimaiaxaote, afdexdoo2naréfvt

necessarily specializaekfes i Dioeesaing Aecoing Ao He weRacefthespesrirb e piomand the
processing of the conventional standar 1,ﬂrespec&ivel(y, and, mgy be the ones 20 capab
co

le of
implementing gerrpeorgl{bgoé)e'gg Ef FuR erﬁworr‘%e,a Plg ﬁ‘fri'd{na ioh &%Vé?ﬁeéje‘ﬁpé'f“ﬁboc&fﬁgﬁt can be
implemented by #RPESH oS OE0N88IAAR sgels hrefueimd @ seidof theSdirguiesba® 2sithad 25

reducing thescostalg BRS%ble ynsharadthe RPOHNG: BERRSSSIRG WA dhe iaeRsRSNELIQ be shared
between the moyin plCtéll’e decq:dlng%method ?ﬁ%orif{m‘% to the aspect of theé)resent |nv§£$on and the
moving picture d E%Wg mMEthSd [ r?f%f%i’f? it SV LRVER O SYahRf Qbﬁﬂhtd%é et
Applicability] [0189n, thaednoving dictareecodinganéthoduart mewing piettrettdecattingmgethod
according to an aspagkAPePIREERIIAEWAN IS FRRIAARIS 0 VRHOUS RRIGAIIAT SHELAS

information displ%/ 35 apparatuses and image capturlng apparatuses which support high - 58 -

resolution. ExantIE< 4f LR Abo R AR LT Ab ke AR RSO S A Y RS0 AEtP: SEAARME car
navigation $@stemn, divellotemphunenaldgjital ¢arderapahd asdigifdd idso damErd. [Referemat Signs

List] 5[0190] 100,Req0dingrRpaEES 491 HEnEnceSBE desqding unit 494 Sorrol ing
the driving frequency to a lower driving frequency to the driving
frequency control unit ex512. Then, the driving frequency control
unit ex512 sets the driving frequency to the lower driving frequency

15 than that in the case where the video data is generated by the
moving picture coding method and the moving picture coding
apparatus described in each of embodiment.

[0181]

Furthermore, along with the switching of the driving

20 frequencies, the power conservation effect can be improved by
changing the voltage to be applied to the LSI ex500 or an apparatus
including the LSI ex500. For example, when the driving frequency is
set lower, the voltage to be applied to the LSI ex500 or the apparatus
including the LSI ex500 is probably set to a voltage lower than that

25 in the case where the driving freguency is set higher.

[0182]

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

30 be set lower as the method for setting the driving frequency. Thus,
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

35 and the moving picture coding apparatus described in each of
-55.



103 Switch 10104 Residual coefficient decoding unit 105 Residual signal reconstruction unit 106
Adder 200 Image coding apparatus 205 Subtractor 15210 Transform and quantization unit 220
Entropy coding unit 230, 420 Inverse quantization and inverse transform unit 235, 425 Adder 240, 430
Deblocking filter 20250, 440 Memory 260, 450 Intra prediction unit 270 Motion estimation unit 280, 460
Motion compens&atiohosin2a0s 4 Y0 entEmiter SeittrePs30E, BO2L30B 8ek,iB0% 306 BRiskeB11, 312,

313, 314, 315 Lupinpace-EBiyflag 409 Mavippisture decoding apparatus

[0183]

Furthermore, the method for setting the driving frequency is

5 not limited to the method for setting the driving frequency lower.

For example, when the identification information indicates that the

video data is generated by the moving picture 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

10 the LSI ex500 is probably set higher. When the identification

information indicates that the video data conforms to the

conventional standard, such as MPEG-2, MPEG-4 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

15 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, the driving of the CPU

ex502 does not probably have to be suspended. When the

identification information indicates that the video data conforms to

20 the conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1,

the driving of the CPU ex502 is probably suspended at a given time

because the CPU ex502 has extra processing capacity. Even when

the identification information indicates that the video data is

generated by the moving picture coding method and the moving

25 picture coding apparatus described in each of embodiments, in the

case where the CPU ex502 has extra processing capacity, the driving

of the CPU ex502 is probably suspended at a given time. In such a

case, the suspending time is probably set shorter than that in the

case where when the identification information indicates that the

30 video data conforms to the conventional standard, such as MPEG-2,

MPEG-4 AVC, and VC-1.

[0184]

Accordingly, the power conservation effect can be improved by

switching between the driving frequencies in accordance with the

35 standard to which the video data conforms. Furthermore, when the
-56 -



410 Entropy decoding unit [CLAIMS] [Claim 1] A moving picture coding method for coding a
moving picture 5signal for each first processing unit, the moving picture coding method comprising:
transforming, for each of one or more second processing units included in the first processing unit, the
moving picture signal in a spatial domain into a frequency domain coefficient and quantizing 10 the

frequency domaikTbeffiekhto aibe appesabmivY Bttt b§ihgvRADIlmitaree eBRdlay

indicating whethey 0t 80§ & guaniized\coefliciantis ncleded i waehtekihe GrRG0BEHYEBRASHY units for
which the transforjr,r‘g and the quantization are performed, 15wherein, in the performing of arithmetic

coding, a probabﬁlty table for use in the arithmetic coding is determined according to whether or not a
size of the first pléte8Bihg unit is identical to a size of the second processing unit and whether or not
the second gocq@iﬂgdmm‘syg)redetermined maximum size 20 [Claim 2] The moving picture

coding method accordin ito Claim 1, wherelg in the'#erf%r rlthmagc ég arprobablllty
table for use in the arith cgaﬁwéﬁg?&rt\ﬁ &8y dYr]\ %% Eh%)é féjg 2E6 which the
first processing uttit défemgst standards, is provided to the devices and systems, such
as a television and a cellular phone. In order to enable decoding the
plurality of video data that conforms to the different standards, the
10 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 individual use of the signal processing units ex507 that
conform to the respective standards.
15 [0186]

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
embodiments and the decoding processing unit that conforms to the

20 conventional standard, such as MPEG-2, MPEG-4 AVC, and VC-1 are
partly shared. Ex900 in FIG. 27A shows an example of the
configuration. For example, the moving picture decoding method
described in each of embodiments and the moving picture decoding
method that conforms to MPEG-4 AVC have, partly in common, the

25 details of processing, such as entropy coding, inverse quantization,
deblocking filtering, and motion compensated prediction. The
details of processing to be shared probably include use of a decoding
processing unit ex902 that conforms to MPEG-4 AVC. In contrast, a
dedicated decoding processing unit ex901 is probably used for other

30 processing unique to an aspect of the present invention. Since the
aspect of the present invention is characterized by inverse
guantization in particular, for example, the dedicated decoding
processing unit ex901 is used for inverse quantization. Otherwise,
the decoding processing unit is probably shared for one of the

35 entropy decoding, deblocking filtering, and motion compensation, or
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[Claim 3] The moving picture coding method according to one of Claims 1 and 2, 30wherein the
first processing unit is a coding unit, and the second processing unit is a transform unit. [Claim 4]

The moving picture coding method according to any one of 35 Claims 1 to 3, wherein switching is
performed between coding conforming to a first standard and coding conforming to a second standard,

and the transform'and§uaitEatRiPaRate arithmElie ctfitg AeDerfsRREEHE She BHing ®bnforming
to the first standardpéand Sthiénm aviegraieing podingentetbod ifugtihee domipdsesicbdingraaadentifier
indicating a codig SiaRARIECHRITRI, be Humaying Rickie decading method fordecadpg a coded
10moving picture signal for each first processing unit, the moving picture decoding method comprising:
performing arithrﬁef?@@%ﬂgdcﬁ?%qmﬁir%‘f&%eéﬁpgla\j)riﬁdi%h‘lgt\ﬁhgﬁ?& SPhatPaRaRtEd
coefficient issincludegiia ape:hamefavsaR@Rd processing units included in the first processing unit; 15
and reconstr igg he moving picture signal using the quantized coefficient of the second

processing unit when the luminance CBF flag indicates that the quantized coefficient is included in
each of the second processih§ URRS eth&difarice ABF AaPoaliri e Cothid /i tR& 20dHEhifetic

decoding, whieseinrisicbespegfosmine 19f arithaetic decodingnapeobabiity e farusein the
arithmetic decodjpg, s giermines| aseording dohelter ocopla sise of fisorPSERYRfLNT o
identical to a size of the second processing unit and whether or not
10 the processing unigue to an aspect of the present invention, a
dedicated decoding processing unit ex1002 that supports the
processing unique to another conventional standard, and a decoding
processing unit ex1003 that supports processing to be shared
between the moving picture decoding method according to the
15 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
20 capable of implementing general processing. Furthermore, the
configuration of the present embodiment can be implemented by the
LST ex500.
[0188]
As such, reducing the scale of the circult of an LSI and
25 reducing the cost are possible by sharing the decoding processing
unit for the processing to be shared between the moving picture
decoding method according to the aspect of the present invention
and the moving picture decoding method in conformity with the
conventional standard.
30 [Industrial Applicability]
[0189]

The moving picture coding method and moving picture
decoding method according to an aspect of the present invention are
applicable to various applications such as information display

35 apparatuses and image capturing apparatuses which support high
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25 the second processing unit has a predetermined maximum size. [Claim 6] The moving picture
decoding method according to Claim 5, wherein, in the performing of arithmetic decoding, a 30
probability table for use in the arithmetic decoding is further determined according to a type of a slice

to which the first processing unit belongs. [Claim 7] 35The moving picture decoding method according
to one of -61- CIf8tiid-6, ﬁ%@?é‘ﬂi%é’ﬁ%ﬁfﬁ?(ﬁﬁ%@i’@’dﬁﬁﬁé%%Gﬁ@ tRiedRtPthé ecdnd
processing unit iglayttansfodeoundcSigaim8tar ndheyaovingpiiere, decesdinganashechaccording to

any one of Claim& giE%l7ca ewéweg?'oﬁ asa\;vggﬂ%q R?E ng%%depaeltween decoding conforming to a first

standard and decoding conformihg standar according to an identifier which is included
in a coded signal BeAGRRNERe3 gHesfikds Standard or the second standard, and  the arithmetic
decoding ang thg geeopistructing are performed as the decoding conforming to the first standard when
the identifier indicates thleofg%g%aoncﬂ%réi.a]p%ara tus
101 Luminance CBF decoding unit
102 Control unit
103 Switch
10 104 Residual coefficient decoding unit
105 Residual signal reconstruction unit
106 Adder
200 Image coding apparatus
205 Subtractor
15 210 Transform and quantization unit
220 Entropy coding unit
230, 420 Inverse quantization and inverse transform unit
235, 425 Adder
240, 430 Deblocking filter
20 250, 440 Memory
260, 450 Intra prediction unit
270 Motion estimation unit
280, 460 Motion compensation unit
290, 470 intra/inter switch
25 301, 302, 303, 304, 305, 306 Block
311, 312, 313, 314, 315 Luminance CBF flag
400 Moving picture decoding apparatus
410 Entropy decoding unit
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[Claim 9] A moving picture coding apparatus for coding a moving picture signal for each first
processing unit, the moving picture coding apparatus comprising: 20a transform and quantization unit
configured to transform, for each of one or more second processing units included in the first
processing unit, the moving picture signal in a spatial domain into a frequency domain coefficient and
to quantize the fleltHéy iomain coefficient; and 25an arithmetic coding unit configured to perform
arithmetic coding on a luminance CBF flag indicating whether or not a quantized coefficient is included
in the second pr?] gtsriggjtinit processed by the transform and quantization unit, wherein the arithmetic
coding unit is configured to determine 30 a probability table for use in the arithmetic coding according
to whether or not a size/fTHViiRgt FHEELESIKG GINEITNEERRAI R aCSIgENSk thersudovd pidielSsing unit

and whethersor o SeeONEkRIPCESSING iRy PradelermiBethB@dmnuUiCcsize coditignoving

picture decoding agaagr%tus for decoding a coded moving picture signal for each first processing unit,
: - omethod Comprising g . . : ; .

the moving picture decoding aBparat%s comprising: an arithmetic decoding unit configured to perform

arithmetic 5 decoding obramgfitinaricd CRF #aghnelicatin®ivhesier st (G RRtaEE0 eobtident is

included in one G AIQER:GEGPRE PracesHRE dYtsHRCIUGR] thihefBSt REOERSEINE WiihaNgh a @
reconstruction unit configyred to recgnstr%t a moving goicture sg?cla]l using, the uantizetg coefficient of
S

the second 10 p?Bg Easfin QAR WhEh & Iimkance’c %rﬂgér}n S e qﬁ’%& &' B8efficient is
included intfie sticerfdgroessnindgamidithedeffiniits @BH flag being processed by the arithmetic

decoding unit, whereintheaHgmetia HREAGINT At igcopfguged indatenrineapprobahility table
for use in the arithmetic decoding 15 according to Wf{ﬁﬁther or ng) a size of the first processing unit is
dentical to & s74 GY AR CabNEFIRS =B A iy S e WS T MU SodBRLH RERUBS R Ut nas o

predetermined niExiphemssizen[Claine dd4204 roovisg feictuwd soding and aleetding apdardtas
comprising: quantization are performed,

15 wherein, in the performing of arithmetic coding, a probability
table for use in the arithmetic coding is determined according to
whether or not a size of the first processing unit is identical to a size
of the second processing unit and whether or not the second
processing unit has a predetermined maximum size.

20
[Claim 2]

The moving picture coding method according to Ciaim 1,
wherein, in the performing of arithmetic coding, a probability
table for use in the arithmetic coding is further determined according

25 to a type of a slice to which the first processing unit belongs.

[Claim 3]
The moving picture coding method according to one of Claims
1 and 2,
30 wherein the first processing unit is a coding unit, and
the second processing unit is a transform unit.

[Claim 4]
The moving picture coding method according to any one of

35 Claims 1 to 3,
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the moving picture coding apparatus according to Claim 9; and the moving picture decoding apparatus
according to Claim 10.

wherein switching is performed between coding conforming to
a first standard and coding conforming to a second standard, and the
transform and quantization and the arithmetic coding are performed
as the coding conforming to the first standard, and
5 the moving picture coding method further comprises
coding an identifier indicating a coding standard.

[Claim 5]
A moving picture decoding method for decoding a coded
10 moving picture signal for each first processing unit, the moving
picture decoding method comprising:
performing arithmetic decoding on a luminance CBF flag
indicating whether or not a quantized coefficient is included in one or
more second processing units included in the first processing unit;
15 and
reconstructing the moving picture signal using the quantized
coefficient of the second processing unit when the luminance CBF
flag indicates that the quantized coefficient is included in each of the
second processing units, the luminance CBF flag being decoded in the
20 arithmetic decoding,
wherein, in the performing of arithmetic decoding, a
probability table for use in the arithmetic decoding is determined
according to whether or not a size of the first processing unit is
identical to a size of the second processing unit and whether or not
25 the second processing unit has a predetermined maximum size.

[Claim 6]
The moving picture decoding method according to Claim 5,
wherein, in the performing of arithmetic decoding, a
30 probability table for use in the arithmetic decoding is further
determined according to a type of a slice to which the first processing
unit belongs.

[Claim 7]
35 The moving picture decoding method according to one of
-61 -
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20
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30

35

Claims 5 and 6,
wherein the first processing unit is a coding unit, and
the second processing unit is a transform unit.

[Claim 8]

The moving picture decoding method according to any one of
Claims 5 to 7,

wherein switching is performed between decoding conforming
to a first standard and decoding conforming to a second standard
according to an identifier which is included in a coded signal and
indicates the first standard or the second standard, and

the arithmetic decoding and the reconstructing are performed
as the decoding conforming to the first standard when the identifier
indicates the first standard.

[Claim 9]

A moving picture coding apparatus for coding a moving picture
signal for each first processing unit, the moving picture coding
apparatus comprising:

a transform and quantization unit configured to transform, for
each of one or more second processing units included in the first
processing unit, the moving picture signal in a spatial domain into a
frequency domain coefficient and to quantize the frequency domain
coefficient; and

an arithmetic coding unit configured to perform arithmetic
coding on a luminance CBF flag indicating whether or not a quantized
coefficient is included in the second processing unit processed by the
transform and quantization unit,

wherein the arithmetic coding unit is configured to determine
a probability table for use in the arithmetic coding according to
whether or not a size of the first processing unit is identical to a size
of the second processing unit and whether or not the second
processing unit has a predetermined maximum size.

[Claim 10]



10

15

20

A moving picture decoding apparatus for decoding a coded
moving picture signal for each first processing unit, the moving
picture decoding apparatus comprising:

an arithmetic decoding unit configured to perform arithmetic
decoding on a luminance CBF flag indicating whether or not a
guantized coefficient is included in one or more second processing
units included in the first processing unit; and

a reconstruction unit configured to reconstruct a moving
picture signal using the quantized coefficient of the second
processing unit when the luminance CBF flag indicates that the
quantized coefficient is included in the second processing unit, the
luminance CBF fiag being processed by the arithmetic decoding unit,

wherein the arithmetic decoding unit is configured to
determine a probability table for use in the arithmetic decoding
according to whether or not a size of the first processing unit is
identical to a size of the second processing unit and whether or not
the second processing unit has a predetermined maximum size.

[Claim 11]
A moving picture coding and decoding apparatus comprising:
the moving picture coding apparatus according to Claim 9; and
the moving picture decoding apparatus according to Claim 10.
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