[DESCRIPTION] [Title of Invention] IMAGE CODING METHOD, IMAGE DECODING METHOD,
IMAGE CODING APPARATUS, AND IMAGE DECODING APPARATUS 5[Technical Field] [0001]
The present invention relates to an image coding method that includes: a video layer of generating a

coded stregm Py eqeigr a0 ipge composed of one or more pictures; and a system layer of 10
generating a system stream for transmitting or storing the coded stream. [Background Art] [0002]
ITU-T(InterhddbeaGEIERYRATEAR A onUNion 15 Telecommunication Standardization Sector)

Recqrrmerllpkk?il;mtl%:@@ﬂ\ﬁ%e entle%rﬁjmsgaggmmed BrtabpIvidRo ﬂ@mas@\,/cl)mrfa@mfeving
spatial scalability and temporal scalability. sures scalability by a plurality o

layers that %éﬁ@%%d‘ﬁ%%ﬁé%‘r@n %m&‘é%@ﬁ I%&éﬁj &é’] I%%%@%Efﬁle, a low-resolution
image s obfgiaed firs thradrbE layer, and a high-resolution image is obtained from the enhancement

layer. [Ooodiéréﬁ‘\éi, spatial scalability means scalability in image resolution, 25 image size, or the
like, where ral scalability means scalability in frame rate or the like. Managing them in a

plurality of levels achieyesigredmated ventitniOP8RItes to an image coding method that
includes: a video layer of generating a coded stream by coding an
image composed of one or more pictures; and a system layer of
10 generating a system stream for transmitting or storing the coded
stream.
[Background Art]
[0002]
ITU-T (International Telecommunication Union
15 Telecommunication Standardization Sector) Recommendation H.264
has an extension standard called Scalable Video Coding (SVC) for
achieving spatial scalability and temporal scalability.
[0003]
SVC ensures scalability by a plurality of layers that include a
20 base layer, an enhancement layer, and the like. For example, a
low-resolution image is obtained from the base layer, and a
high-resolution image is obtained from the enhancement layer.
[0004]
In SVC, spatial scalability means scalability in image resolution,
25 image size, or the like, whereas temporai scalability means scalability
in frame rate or the like. Managing them in a plurality of levels
achieves graduated quality.
[0005]
ITU-T Recommendation H.264 also has an extension standard
30 called Multiview Video Coding (MVC) that enables efficient coding of a
pluratity of images for a plurality of views.
[0006]
In MVC, a plurality of images for a plurality of views that include
a base view (also referred to as an independent view) and a non-base

35 view (also referred to as a dependent view) are coded. The coding
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ITU-T Recommendation H.264 also has an extension standard 30 called Multiview Video Coding
(MVC) that enables efficient coding of a plurality of images for a plurality of views. [0006] In MVC, a
plurality of images for a plurality of views that include a base view (also referred to as an independent

view) and a gy be FoeviRy Al refelfed s A deaRndspbiinMafe codegh Ths sading 1 may

be performed usmg inter-view pre ction.For example, a no e view Image’is coded using a base
view mage%@%‘&%@lﬂ:ﬂ&i@%ﬁ@@%@nﬁ@ﬂﬂ/@%ﬂlﬁgaeﬁ@@dye[mmmﬁ P @dhtagtisitivees

(NPL) 1 to 54 ibe standard qu\)g%ngg(mg,aﬁ%ﬂﬁey@ﬁ’egntloned extension standards in MPEG-2
Systems for c%(ﬁ%mages an(?audlo [Citation' List] [Non Patent Literature] 10[0008] [NPL 1] ITU-T

Rec. H.222[9P6NEC 13818-1 [NPL 2] ISO/IEC 13818-1: 2007/Amd 4: 2009 15[NPL 3]
5 Non Patent Literatures (NPL) 1 to 5 describe standards for

identifying the above-mentioned extension standards in MPEG-2
Systems for coding images and audio.

[Citation List]

[Non Patent Literature]

10 [0008]

[NPL 1]
ITU-T Rec. H.222.0 | ISO/IEC 13818-1

[NPL 2]
ISOG/IEC 13818-1: 2007/Amd 4: 2009

15 [NPL 3]

Recommendation H.222.0 (2006) Amendment 4 (12/09)
“Transport of multiview video over ITU-T Rec. H.222.0 | ISO/IEC
13818-1"

[NPL 4]
20 ISO/IEC 13818-1: 2007/Amd 3: 2009
[NPL 5]

Recommendation H.222.0 (2006) Amendment 3 (03/09)
“Transport of scalable video over ITU-T Rec. H.222.0 | ISO/IEC
13818-1"

25 [Summary of Invention]
[Technical Problem]
[0009]

However, the conventional SVC lacks specifications for handling

3D images, and so cannot handle 3D images. The conventional MVC
30 can handle 3D images, but cannot handle 3D images at different

resolutions.

[0010]

For instance, there is a video format called SBS (Side By Side)
that divides an image area into two areas of left and right and

35 arranges an image for the left eye in the left area and an image for the
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Recommendation H.222.0 (2006) Amendment 4 (12/09) "Transport of multiview video over ITU-T Rec.
H.222.0 1 ISO/IEC 13818-1" [NPL 4] 20I1SO/IEC 13818-1: 2007/Amd 3: 2009 [NPL 5]
Recommendation H.222.0 (2006) Amendment 3 (03/09) "Transport of scalable video over ITU-T Rec.

H.222.0 1 15{afkCe J 8813 th piimamaly of iyerignldTrebpaliBrrblp@atd9eTle is wewsr the

conventional SVC lacks specifications for handling 3D images, and so cannot handle 3D images. The

: Ing . ges,, !
conventiondl MR GHERAHEIE BD ihRgRS B cHhR hERME 8D MeYeLh: Tttt B et ns.
[0010] For jesipngeidheesria 8 Ydlesiiasmakeallpd GBPeige By idgideal §ligess aminpagragga into

two areas of left and right and 35 arranges an image for the left eye in the left area and an image for
the right e%%ﬁﬁé‘?i@%’g%é?flrrﬁﬂsﬁ resolution of each side is half of a normal resolution. In detail,
in an epvirgigpant pf Full HD with a resolution of 1920 pixels x 1080 pixels, each side in SBS has half

of the resolution of_Full HD. 5[0011] The conventional SVC and the conyentional MVC have no
function of coding Jmﬁwaﬁg%gﬁatﬂl?é@bsax&o?&#a@@thﬁ?fh‘é%@Tb@Xer'gr\é idesYAf dfthe

resolution g{idt b and derienbaneemaalgdayespryidpetieagselidion ebratDsdovde]the
base layer provides half of the resolution of Full HD and the
enhancement layer provides the resolution of Full HD.

10 [0012]

Suppose an image is coded in the SBS video format according to
the conventional MVC or the conventional SVC. It is difficult to
distinguish a bit stream obtained using SBS and a bit stream obtained
without using SBS, from each other. 1In more detail, it is difficult to

15 determine the difference between the video formats, in a system layer
in NPL 1 (ITU-T Rec. H.222.0 | ISO/IEC 13818-1) and the like. An
image decoding apparatus needs a complex structure to determine
such a difference.

[0013]

20 In view of this, the present invention has an object of providing
an image coding method and an image decoding method that can
properly handie a 3D video format including a base layer and an
enhancement layer.

[Solution to Problem]

25 [0014]

To solve the stated problem, an image coding method according
to the present invention is an image coding method including: a video
layer of generating a coded stream by coding an image composed of
one or more pictures; and a system layer of generating a system

30 stream for transmitting or storing the coded stream, the video layer
including coding the image to generate the coded stream, and the
system layer including muitiplexing the coded stream generated in the
coding and an identifier to generate the system stream, the identifier
indicating whether or not a format of the image is a left-right mixed

35 format that includes a base layer and an enhancement layer for
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Suppose an image is coded in the SBS video format according to the conventional MVC or the
conventional SVC. It is difficult to distinguish a bit stream obtained using SBS and a bit stream
obtained without using SBS, from each other. In more detall, it is difficult to 15 determine the difference

between thgpddaa iIREMAH 1131 RYSiesT Iat?ri@é\é%fléﬁéh?a%@cdﬁ-a%%t IR ELCIE38A3dNand

the like. An image decoding apparatus needs a complex structure to determine such a difference.

[0013] 201r 1R85 &f R atAN SR BN AfIN NIRSHFOBRR Rt hrB Rt P LAt HhSg B héthed and

o e B O redimare yrRe o
ennancemen ayer olytion roplem 0, solve state roplem, an image,co Ing
B thod aclBH b SR b e R FIOA TG e RE UARE Fhatod LR G EvRRS Ao

generaging arp@derbstaaa Mycaeding a8 y@agmePtmosehel tine & faorRepicies) antka systadn layer
of generatigg a system 30 stream for transmitting or storing the coded stream, the vl'l%eo I

including ¢ iﬂg t@qi‘:né(d@% é@h@gﬁe%{@@o&%d%ﬁ% nP fife s Qte%gﬁ%?ﬁ?cl iﬁg(af%arﬁﬂexing

the coded siteamrgenerated in the coding and an identifier to generate the system stream, the
identifier ing'ﬁgi whether or not a format of the image is a left-right mixed 35 format that includes a
base layer nhancement layer for providing a plurality of degrees of accuracy and that has a
left view image aredland a ritit viendg@geadia iy eaet bistlirea vdmrdimtheteoditgeingludeg il the

case T el 2L MRt 1h S Ly Sl e Mot RdBRdT A el e
in the system layer on the decoding side whether or not the image has
the left-right mixed format. The image coding method according to
the present invention can therefore properly handle the 3D video
format including the base layer and the enhancement layer.

15 [0016]

Moreover, the system layer may be compliant with MPEG-2
Systems, wherein the video layer is compliant with a multiview video
coding scheme, the coding includes coding the image according to the
multiview video coding scheme to generate the coded stream, and the

20 multiplexing includes inserting the identifier in a descriptor for the
multiview video coding scheme, and multiplexing the coded stream
and the descriptor that includes the identifier, to generate the system
stream,

[0017]

25 Thus, the image is coded according to the muitiview video
coding scheme, and the identifier is inserted in the descriptor for the
multiview video coding scheme. The image coding method according
to the present invention can therefore generate the proper system
stream using the descriptor.

30 [0018]

Moreover, the video layer may be compliant with H.264 MV(C,
wherein the descriptor for the multiview video coding scheme is an
MVC descriptor for H.264 MVC, the coding includes coding the image
according to H.264 MVC to generate the coded stream, and the

35 multiplexing includes inserting the identifier in the MVC descriptor for
-4 -



5 and the enhancement layer and that has the left view image area and the right view image area in
each picture, to generate the coded stream. [0015] Thus, the image coding method according to the
present 10 invention can generate the system stream that enables determination in the system layer

on the decqgingssideniethenaicnotifin ipagsinas the efteighbaixed faupat: Theimage cofing
method according to the present invention can thérefore properly handle the 3D video format including
the base Iaﬁﬁ%ﬁdﬁﬁ@ ehhahdesbing pydhespensifier, erBenerHe sreesyialemmsisam.
compliant '@{M@@G-Z Systems, wherein the video layer is compliant with a multiview video coding
scheme, the coding1jncludes coding the image according to the multiview video coding scheme to

generate the codeddMéaim tARd tHeaBemifisedRd iRIRiding ity iHedféntMdfin 2ndcEp®r for
the mugiviepy vide@ierdiagrssaererl and Ruiplexine seeipadndrefreamp e ihgdescriptor agiecludes

the identifier, to generate the system stream. [0017] 25Thus, the image is coded according to the

€ ] . (
multiview vieiRd EHing §ER&He, 3FARE! ﬂ@ntk‘i’br {0 sBieS fiNthe BYERPOP fof ik HIRRASRRdeo

coding schejagdika énage E}Q@iﬂ@ mgﬁhfuﬂaﬁ@@fﬁw the RepgeRt iW(_Iti@'é%‘Fﬁ Breyefore generate
the proper system stream using the descriptor. 30[0018] Moreover, the video layer may be compliant
with H.264 M%erein the descriptor for the multiview video coding scheme is an MVC descriptor

for H.264 MVC, theqegtingieaudesecading r'ﬁ@e iﬁﬁéﬁ)e inc@Q%@if@inHé%MV%@@”Qﬁ%@e
coded stream, and the 35multjplexing includes inserting the identifier in the MVC descriptor for -4-

H.264 v SR U pRRLHEANECESR8E 4BeHhe drRid e WNRT @IdBiBF IRAGIRILERS HE 3@ tifer, to
generate thergysiemt stign. [BOLEHT Fasrinetimageiis coded @cerilingn@ds 264 MV (e i tet

independent format in the case where the format of the image is not
the left-right mixed format, the left-right independent format being a
format that includes a picture of a left view and a picture of a right

15 view as separate pictures.

[0021]

Thus, the image coding method according to the present
invention can code the image of the left-right mixed format or the
image of the left-right independent format.

20 [0022]

Moreover, the system layer may be compliant with MPEG-2
Systems, wherein the video layer is compliant with a scalable video
coding scheme, the coding includes coding the image according to the
scalable video coding scheme to generate the coded stream, and the

25 multiplexing includes inserting the identifier in a descriptor for the
scalable video coding scheme, and multiplexing the coded stream and
the descriptor that includes the identifier, to generate the system
stream.

[0023]

30 Thus, the image is coded according to the scalable video coding
scheme, and the identifier is inserted in the descriptor for the scalable
video coding scheme. The image coding method according to the
present invention can therefore generate the proper system stream
using the descriptor.

35 [0024]



5 identifier is inserted in the MVC descriptor for H.264 MVC. The image coding method according to
the present invention can therefore generate the proper system stream using the MVC descriptor.
[0020] Moreover, the coding may include: coding the image of the lo left-right mixed format in the case

where the format ofyig irseesscihe lefiariahtmped fRumathand sassAE wage Al 2 ddt-dant

independent format in the case where the format of the image is not the Ieft-ri%ht mixed format, the

left-right inddPEHEd Rt EbyendesEHP EabitRa RSt Rralabien pider erdirg selledn@ dpriue\oEa right
15 view as RAABRIFIUGE: 026 STLUS e Imaenrradine:mAled eerainaadnemisgen

invention can code the image of the Ieft-rﬁt mixed format or the image of the left-right independent

format. 20 [B688 dINGudRotEr2 B syMim 183 BB BERofMiaiQHEAVIPEG Iy s, WHerein
the vidgo layey; i8i peaialiagti withual sealakie ﬁ’dﬂ@% ending sehemer the woedimpiachisescatise the
SC

image accordig%to he scalable video Todiﬂng eme to generate the coded stream, and the 25

multiplexind inéfides YseARg MEERtRXt A9 4 BEscARBH SIS Sl Ges ¥odH RSB, and

multiplexing et ciofted Seearh andl hetireslinior deatdrelvdesibesigsriifier st @gherate the system
stream. [OO@]@?:OB“IUS, the image is coded according to the scalable video coding scheme, and the

identifier is fed in the descriptor for the scalable video coding scheme. The image coding method
according to the presgnkinvgrdiomean therefeiedenesaiedie figpeosHstaB streant usingdhehe

descriptor. 35 [0024] . Moreover, the video layer may be compliant with H.264 SVC, wherein the

ek it R R s RS A G T P i

inclulde? coding i‘ilhl% im@gmorﬂdmgam‘r?@ﬁ%x&@ g@g@@ﬁthe;@oémwreaﬁa mndgbeelfoal-e

S5multiplexing includes inserting the identifier in the SVC descriptor fo 264 SVC, and multiplexing
FRes® Pe s¥beds

the coded sHERRTATE ¢ CrdiSr et RIdG8Le Hetasntng, SEHREYystem stream.
0025]  [0026]

Moreover, the coding may include: coding the image for

15 stereoscopic display in the case where the format of the image is the
left-right mixed format; and coding the image for monoscopic display
in the case where the format of the image is not the left-right mixed
format.

[0027]

20 Thus, the image coding method according to the present
invention can code the image for stereoscopic display or the image for
monoscopic display.

[0028]
Moreover, the image coding method may further include

25 generating the image in the left-right mixed format by (i) generating,
as a picture of the base layer, a picture in which a first portion of a left
picture that is a picture of a left view is included in the left view image
area and a second portion of a right picture that is a picture of a right
view is included in the right view image area, and (ii) generating, as a

30 picture of the enhancement layer, a picture in which a third portion of
the left picture is included in the left view image area and a fourth
portion of the right picture is included in the right view image area,
the third portion being different from the first portion, and the fourth
portion being different from the second portion, wherein the coding

35 includes coding the image generated in the generating to generate the
-6 -



Thus, the image is coded according to 11.264 SVC, and the 10identifier is inserted in the SVC
descriptor for H.264 SVC. The image coding method according to the present invention can therefore
generate the proper system stream using the SVC descriptor. [0026] Moreover, the coding may

include: codingdhedraginondh SIeTegetaRiCriianiaydy e FasreMgte fgHermak ettive imnage is the

left-right mixed format; and coding the image for monoscopic display in thé case where the format of
the image e left-right mixed format. [0027] 20Thus, the image coding method according to the

present invention cpR gede ffze Jﬂ@gﬁ'@rﬁedﬁ@s%%ﬁié@ﬁY@itth% reropsfgyanenasepierdiaplay.
[0028] Moreover, the imaae coding method may further include 25 generating the image in the

left-right mbla8 RAFECRY i5f§%F%‘F%tiFlrg(?% tecRPEYPthd BaLeCRERSPRRER R WP LA S ortion
of a lef} picgfre aths airiyerof adeit Migydsineluged irethedet vigpedmagriasaancaseeprd
portion of a right picture that is a picture of a right yiew is included in the right view image area, and (ii)

generating 444 BEHIBGRE JPYR e ARTHEMA AT BYHA L HicRiYRAMch a third portion of the left

picture is inghgried Jn the left view image area and a fourth portion of the right picture is included in the

right view image area, ) ) )
J J Moreover, the image coding method may further include

generating the image in the left-right mixed format by (i) generating,
10 as a picture of the base layer, a picture in which a first portion of a left
picture that is a picture of a left view is included in the left view image
area and a second portion of a right picture that is a picture of a right
view is included in the right view image area, and (ii) generating, as a
picture of the enhancement layer, a picture in which the whole left
15 picture or a third portion of the left picture is included in the left view
image area and the whole right picture or a fourth portion of the right
picture is included in the right view image area, the third portion
including the first portion, and the fourth portion including the second
portion, wherein the coding includes coding the image generated in
20 the generating to generate the coded stream, when coding the image
of the left-right mixed format.
[0031]
Thus, the picture of the enhancement layer is generated from
the portion including the portion that corresponds to the picture of the
25 base layer. Such picture of the base layer and picture of the
enhancement layer achieve graduated accuracy.
[0032]
An image decoding method according to the present invention
may be an image decoding method including: a system layer of
30 obtaining, from a system stream for transmitting or storing a coded
stream that includes an image composed of one or more pictures, the
coded stream; and a video layer of decoding the image included in the
coded stream, the system layer including demultiplexing the system
stream into the coded stream and an identifier to obtain the coded
35 stream and the identifier, the identifier indicating whether or not a
-7 -



the third portion being different from the first portion, and the fourth portion being different from the
second portion, wherein the coding 35 includes coding the image generated in the generating to
generate the -6- coded stream, when coding the image of the left-right mixed format. [0029] Thus, the

picture of the,eRIZNCHMANE Ayl d20RNraae Ioghhemdeansdfierant o Herodoe hdase

corresponds to the picture 5 of the base Iayéer. Such picture of the base layer and picture of the

enhancemd@Y&yed BehAR EHRANERINERUIZNE [0UBOP O VMR 7P MEA RGO ESRY RRIHRE may
further includle.qanfigting denmednia hedet-Uabhmesdemarkhy Ah 8e8eFRIRG. & \as mpigire of

the base layer, a picture in which a first portion of a left picture that is a picture of a left view is included

in the left vighGfdge GAaRIG YERont Sortifas d fiyRT pitGhe 4G s 4850Hi0 8f YR HMRSFs

includegl in the righéviay FRR0EGERR] ARABIrBCHBIHIRG @S A RIFUEPITIIR RIRNPRITEN Y fre a
picture in which the whole left 15 picture or a third portion of the left picture is included in the left view

image area SR8 ¥ \ARFOAURE pitLFENR A rd R NHBFioM 6 Wil Right Qi RNt B ILERE in TR BiGht
view image @& dheithiid Rerdert bgiwding tha dirsLreri ettt toditherP B ierdraiwdingntihe gecond
portion, wherein the coding includes coding the image generated in 20 the generating ogenerate the
botiod StreaAER SR Fagtof tHE I A TGN IR Xndat, POSLEN FRES SRCGRING of the
enhancemeiidayeics generatedt om tha @pstien cluaing the Perien thairerresgeads fe-the picture

of the 25 base layer.Such picture of the base layer and picture of the enhancement layer achieve
gradufed 4 gyf_%mrf, ecoding t%e inXage th%t inciuctjes the base layer ancpt?\e

enhancement layer and that has the left view image area and the right
view image area in each picture.
[0033]

Thus, the image decoding method according to the present

15 invention can switch the output mode of the image according to the
identifier indicating whether or not the image has the left-right mixed
format. The image decoding method according to the present
invention can therefore properly handle the 3D video format including
the base layer and the enhancement layer.

20 [0034]

Moreover, the system layer may be compliant with MPEG-2
Systems, wherein the video layer is compliant with a muitiview video
coding scheme, the demultiplexing includes demultiplexing the
system stream into the coded stream and a descriptor for the

25 multiview video coding scheme, to obtain the coded stream and the
identifier inciluded in the descriptor, and the decoding inciudes
decoding the image coded according to the multiview video coding
scheme.

[0035]

30 Thus, the image decoding method according to the present
invention can decode the image coded according to the multiview
video coding scheme, and obtain the identifier from the descriptor for
the multiview video coding scheme. The image decoding method
according to the present invention can therefore properly handle the

35 left-right mixed format.



An image decoding method according to the present invention may be an image decoding method
including: a system layer of 30 obtaining, from a system stream for transmitting or storing a coded
stream that includes an image composed of one or more pictures, the coded stream; and a video layer
of decodinqmj@glge included in the coded stream, the system layer including demultiplexing the
system stream into the coded stream and an identifier to obtain the coded 35stream and the identifier,

the identifier indicafih8 VRRMBEr SPRoVAd R AV thERYadeE s fERHGR X Ed i din b thdf MBludes a
base layer gfjdcareanheneedeest tayes fof provitkingraptinakiwol feateepefineruwaneand thatdas a

the image & AudcHoR HhiPGled Bloa Rec T tre RHEIRAAY, i S TRagU Ui
method furthenneluipneawguiiieddhe imegsttecnsefhndheheccodiad, 8t eanvirif dede sneodfied
Ahere the FRATGPHAE ridBe A et 1G it B A Pat AR cSANE the THAR that PRIUEES the
base layer atd thtefrnhancenmadayet ped MuChareberigit vigwaimadeher edcarsitiregight Virye knage
s A B BT e s ot o
has the left{r@hBmixed format. Thg image dec_oding _method according to the present invention can
1003411 Moreovel WS <) REm] oy o8 ENBIRE A SIS Q. WHEGH TR Uieo
layer is comiphast timaganlteys didetheo ding seherod dble slerauitlpexing irkiRdes Mvtipleding
1 obtain (G BEREA SRS e aEhRer FRIOLY in HE RSB br Bhdlne Ao g ol dgs
decoding thierimgge deleddicaprdingtindie aultiviativideocotng spheseno035]Satiws, terimage
tiviow RS GG SRR SR GBI MRS ir oo e S0e R HIaP o the moltview video
coding schdip@.3E image decoding method according to the present invention can therefore properly
handle the 35|6ft'riq\%rpéxc?\%ﬂrt aé' c;%%%ec]ing may include: decoding the image of the
teft-right mixed format in the case where the format of the image is
the left-right mixed format; and decoding the image of a left-right
independent format in the case where the format of the image is not
20 the left-right mixed format, the left-right independent format being a
format that includes a picture of a left view and a picture of a right
view as separate pictures.
[0039]
Thus, the image decoding method according to the present
25 invention can decode the image of the left-right mixed format or the
image of the left-right independent format.
[0040]
Moreover, the system layer may be compliant with MPEG-2
Systems, wherein the video layer is compliant with a scalable video
30 coding scheme, the demulitiplexing includes demultiplexing the
system stream into the coded stream and a descriptor for the scalable
video coding scheme, to obtain the coded stream and the identifier
included in the descriptor, and the decoding includes decoding the
image coded according to the scalable video coding scheme.,
[0041]
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Moreover, the video layer may be compliant with 11.264 MVC, wherein the descriptor for the multiview
video coding scheme is an MVC descriptor for 11.264 MVC, the demultiplexing includes 5
demultiplexing the system stream into the coded stream and the MVC descriptor for 11.264 MVC, to

obtain the coded Stméln@ht@ei#ﬁ&y&erd@@aa@ﬁgﬂ M Mg dazeitasmnd e Arcqsieg ingtudes
decoding the image coded accordingto H.264 MVC. [0037] 10Thus, the image decoding method

according tHHe prRBrEMVElREndatResne gR 7RG 8459 LR MRy tH e Ssakablrey iRQbtain

the identifie @A §he MMEFRESHHUOBIOE dih 284eMNientha énaee Aeeerting ot ecrsding o the
present invention can therefore properly handle the left-right mixed format. 15[0038] Moreoyer, the
decoding m5AIRRIGe: ¥i868ngGAE iRBgS IR f-right Mifked TORAS inqﬁg%gé%%hé?@ﬁ'{pfirmat

of the ignagg iz theliefyriehtinixeskioseat pnddcieoetingdhe imaserefra Ipftsigbtindapengient fasmat in
the case where the format of thg image is not 20 the left-right mixed format, the left-right independent
format beinFRFIHAREMBFRIUARE R Blcture of a left view and a picture of a right view as separate

pictures. [O(Q@Qiz;z] Thus, the imqge decoding meth.od according to the pr'esent 25 invention can
Moreover, the syatdAPESEN oy HUFo AR AN MPEL-D S SmE! el the Uneb ey
compliant wifh arzsaiattie vittenc3(heodifie sehens ahetslemyuildiplexingdinnides denwitiplexisotge
the coliod SRS D IEQGcH AL Sl ec PR CIBAL R AREHE oboam A O bE L g the
image codeghaceyditiodbresnalaiieyidre casiaschemensdpithe SVibuseteripage fiscoding
Video codint) L ReB il Gh RIS B ThES LA F1 i St e v e g
scheme. TheghignaRi¢ Dededingi ptethod b dcthelineoiiipyeseotutientide cad ithgrefhee propgidy
SVC, wherSHURHELETHEG, b BeabeSiios codng scheme toan SV A%t
15 [0043]

Thus, the image decoding method according to the present
invention can decode the image coded according to H.264 SVC, and
obtain the identifier from the SVC descriptor for H.264 SVC. The
image decoding method according to the present invention can

20 therefore properly handle the left-right mixed format.
[0044]

Moreover, the decoding may include: decoding the image for
stereoscopic display in the case where the format of the image is the
left-right mixed format; and decoding the image for monoscopic

25 display in the case where the format of the image is not the left-right
mixed format.
[0045]

Thus, the image decoding method according to the present

invention can decode the image for stereoscopic display or the image
30 for monoscopic display.
[0o46]

Moreover, the image decoding method may further include
generating a left picture that is a picture of a left view and a right
picture that is a picture of a right view, in the case where the format

35 of the image is the left-right mixed format, wherein the generating
-10-



10 descriptor for H.264 SVC, the demultiplexing includes demultiplexing the system stream into the
coded stream and the SVC descriptor for H.264 SVC, to obtain the coded stream and the identifier
included in the SVC descriptor, and the decoding includes decoding the image coded according to

H.264 SVCid&[@&d: obtdiningeaimage feretng srathed|aseqsining e o preeRBt IBYERt@Rcan
decode the image coded according to H.264 SVC, and obtain the identifier from the SVC descriptor for

H.264 SVCI MRdftndj€aetbdmgiRemd@ UBEoRIREHEa N prasBRSAVERYER dait YorteREHE pRoperly
handle the Isfefighé rorath O e0894r anderenygritg daeering iy ircdle: deeedied the

image for stereoscopic display in the case where the format of the image is the left-right mixed format;

and decodibf e $hAGLNGr IHAEIPE S5HRSAAF PR 2B He e RSrRiGtsRd iRayd fenot

the leftgightrgbedvpsmatitifgel area Thushi@enmage idaeeding ceathod aeaeriting ¢o theaiegent
invention can decode the image for stereoscopi dir?glaﬁ/ or thgf'ma e 30 for monoscopic displar\é.
EQRirthBEinRide a

[0046] Mord¥REH ARk fladd GedSdingRiHER Fin W aliiPE feftitre thaf
picture of adgfhdew @ntea fighiyctusedhatds atpistuse Rbd dghheiay, imyhe gsize wherd gha doranat 35

of the image js the left-fight mixed format, wherein the generating - io_- includes: obtaining a first
portion of 1R Bt Fa FR1ER 6 FRAGIPHER i AbaRE Afe! BRKAE hibadeAa ) ure
being a pictgescofdbel base lwed aed Brirg inpledediithedraga deentgddnfflee daeofting: obikaining a

2 e o oF RTEIEBIERR TR oA QAR R EC i A oG AR AU gt AN e

enhancemeriigayev piciurierieing a piciura atitheenhamestaeridayeiyved bemaitc/uded ifghetimage
decoded in the decodin ,theﬁihﬂéd Portko being different froa;u the 10 fi(s;:%(}ertion; obtainjgg flgurth
portion of tHEHIGH? Pickirt Wi thEght Vit &eSaR thPQhkRenti fhRY BRiHaE th€ ourth
portion beingidiftarertrivem the seboatheeltions g@rerdiong thedefheictltyealimevthe: pltapwed fost;

' d the obtained third portion; and ipg the right pi from th ined. d
portion and 18 SSRRIRALIBIAY AR A HAHE BRBS ALCELLD EP GOaE e FRLgE e lef

picture mnd theright pictai¢ genetdieganttivengeaardtirtge inpthepassereheractinel tesnwad bb thigimpge is
the left_righ%@i)l(:%def?%n%e, the left picture and the right picture generated in the
generating, in the case where the format of the image is the left-right
mixed format.
[0047]

20 Thus, the image decoding method according to the present
invention can generate the high-resolution left picture and the
high-resolution right picture by combining the picture of the base
layer and the picture of the enhancement layer.

[0048]

25 Moreover, the image decoding method may further include
generating, in the case where the format of the image is the left-right
mixed format, a left picture from the left view image area in a decoded
picture and a right picture from the right view image area in the
decoded picture, the left picture being a picture of a ieft view, the

30 right picture being a picture of a right view, and the decoded picture
being a picture of one of the base layer and the enhancement layer
and being included in the image decoded in the decoding, wherein the
outputting includes outputting, as the image, the left picture and the
right picture generated in the generating, in the case where the

35 format of the image is the left-right mixed format.

-1% -



[0047] 20Thus, the image decoding method according to the present invention can generate the
high-resolution left picture and the high-resolution right picture by combining the picture of the base
layer and the picture of the enhancement layer. [0048] 25Moreover, the image decoding method may
further incltl;%gg]erating, in the case where the format of the image is the left-right mixed format, a
left picture from thé left view image area in a decoded picture and a right picture from the right view
image area in the deit68edih&uie) aa8efl HrAGE BeifyeE PRrliré 6£8 18NSt SRR PRture

being a piCFHW@dWW#@%M%Wq%@tPWEQ REIRg iRk ghensi et dre rremiayenand

the enhancement layer and being included in the Image decoded in the decoding, wherein the

outputting iREIEAES BlEEHRRP R hAsGe | YR PRt R ShE FR R hitAG SRR REEMS He

generafingiyye CasT HEeTRNRES fatdkahige Maen sdhedefuiaigixed format. prioadal
Thus, the image decoding method according to the present invention can generate the left picture and
the right pidflY& rbiAA Br thE pRiAFE GEREHASE & r ERE 9% RYIAI AR the @hRaRcBHER B Yayer.
The image geepsijiemethechaecarding to the present invention can therefore generate the image
having any of the plurality of degrees of accuracy. [0050] An image coding apparatus according to the
present inveRfatP1o may be an image coding apparatus including: a video layer unit that generates a

coded stream by cagingraa {eage ¢HePasRIEeEene A deeedlistires; and piystent Iryeermighat
generates a system stream for transmitting or storing the coded stream, the video layer unit including a

codingfunit ThaY cB8ed MR fPERG AL BR 515 dBE WELN ‘aRd HHEEY S@NPRyER nfAduding
a multiplexiga nlaitdhat nltilgxas ke eadadipjraast egetntedran e eesting dwddnsfan iderdifier to

generate the system stream, the identifier indicating(awhether or ggg%format of the image is a left-right
r

mixed form31 B4 iRATHHES badl fhyBr AXE S BnhANEEMER T BRI S Fpliarats B
degrees of gpaeisaay Rid thahkasitrigview snege gred andedughistiesaimagharesd dreearayreture,

the image HEN AL R PP EnG TG G SRR T ts ARBRE L NSOl [ege
area and thegipid 25 vieavinagedatereis getbrpidhye e gg parpteutierepdedraiieame PRI lunit
that multiplexes the coded stream generated by the coding unit and
an identifier to generate the system stream, the identifier indicating
whether or not a format of the image is a left-right mixed format that
includes a base layer and an enhancement layer for providing a

20 plurality of degrees of accuracy and that has a left view image area
and a right view image area in each picture, wherein the coding unit,
in the case where the format of the image is the left-right mixed
format, codes the image that includes the base layer and the
enhancement layer and that has the left view image area and the right

25 view image area in each picture, to generate the coded stream.
[0051]

Thus, the image coding method according to the present
invention is implemented as an image coding apparatus.
[0052]

30 An image decoding apparatus according to the present
invention may be an image decoding apparatus including: a system
layer unit that obtains, from a system stream for transmitting or
storing a coded stream that includes an image composed of one or
more pictures, the coded stream; and a video layer unit that decodes

35 the image included in the coded stream, the system layer unit
12 -



Thus, the image coding method according to the present invention is implemented as an image coding
apparatus. [0052] 30An image decoding apparatus according to the present invention may be an
image decoding apparatus including: a system layer unit that obtains, from a system stream for

transmitting,q)éﬁ}gr;iﬁg %C@’Qﬁqlﬂtfﬁﬂ@)h inchidas an E‘é\gﬁﬁ@ifﬁpé’féé@ Qﬁ@‘gﬁﬂ@ﬁﬁe&iﬁt}ﬁ gs the
coded stream; and a video layer unit that decodes 35 the image included in the coded stream, the

system layéP LRIt M Coagshrlg athamdbRRiAd @Rk el Jonmiiabxdb eegad s iiram adhe

coded streamaand @ntidestifien 0 riva B fhercpsgr s Rag Witk eddestfiestthe fderiifier drdieating
' ﬁ?ormat ihaéincludes a bj\se layer and an 5

heth not a format of the in is a left-right mi )
enhancemdM EGE: 1Brb AL TN b s B ALURSIARS MaASE ARKENAP AR area

and a gght giehdmeamarae 15 peeifdichsy faerideplryes it vEdinecr dasoditguratipatritecodes
the image included in the cPded stream obtained by th& demulii Iex_ing&unit, and the image decoding
apparatus fmgﬁlﬁ’éu@iﬁﬁ ndEWUt TR G5 HEDRAPGANE HHtg¥ GXEJTBA 8§ AESRIOURE it, in

gm Olat_put mdgmrrf,e,CB‘iﬁ@I acﬁe@ilw,r?rﬂumidefmgiegrcnh@iaedh@ﬁdFe@manﬁmmwga&%tae r:he
eco mgumt,mtecae ret ormat of t Ima elsteet-rgt IXe rmat, decodes the
oo ot TR BB R A o G S BAT: AOEs (e BV e E SR Rt s
area ?jnd theméqhta'iew ﬁhégﬁﬂm@dnc@?bdiin@r(?.dﬁ%ékus f[jmtm gheimmgel dagoal'ﬁégamemﬁd
according to t resent inventign is implemented gs gn image decoding apparatus. [Advantageous
Eftectlof IHBHENT 2BHOBHS MR DGR SEFRISH RN Vom0 R dtdlbe thHREHARRN the
system layenwtethes peadfithe impgeoras e laftright mixad érméite T hedbiage eading ynettiod and

he i decoding. method [ h ' ' theref ly handle th
305 video (o1 RIS 16 EAU1Ag ARt B AR, UL (HEB <A B A 1 Brtlimgs)

[0055] format of the image is the left-right mixed format, decodes the image

that includes the base layer and the enhancement layer and that has

15 the left view image area and the right view image area in each picture.
[0053]

Thus, the image decoding method according to the present
invention is implemented as an image decoding apparatus.
[Advantageous Effects of Invention}

20 [0054]

According to the present invention, it is possible to determine in
the system layer whether or not the image has the left-right mixed
format. The image coding method and the image decoding method
according to the present invention can therefore properly handle the

25 3D video format including the base layer and the enhancement layer.
[Brief Description of Drawings]
[0055]
[FIG. 1]
FIG. 1 is a block diagram showing an example of an image
30 coding apparatus according to Embodiment 1 of the present invention.
[FIG. 2]

FIG. 2 is a block diagram showing an example of an image
decoding apparatus according to Embodiment 1 of the present
invention.

35 [FIG. 3]
-13 -



[FIG. 1] FIG. 1 is a block diagram showing an example of an image 30 coding apparatus
according to Embodiment 1 of the present invention. [FIG. 2] FIG. 2 is a block diagram showing an
example of an image decoding apparatus according to Embodiment 1 of the present invention. 35[FIG.

3] FIG. 3 is a lplpck diagranp RN ik araRes AnPlg eibe Bradenyling rRRY#Hage

according to Embodiment 1 of the present invention, [FIG. 4 _FIG. 4 is a schematic diagram
showing andS&RHRDF 8P PRIGE YeduBESP RN d R cRIMBQS EnRfRtintene offtfe RESS/Nt

invention. [[Gedltion. FIG. 5is a schematic diagram showing an example of an image io synthesis
method according to Embodiment 1 of the present invention. [FIG. 6] FIG. 6 is a diagram showing
an example[gig s;fh}ax of an MVC descriptor according to Embodiment 1 of the present invention.

15[FIG5 7] FIG F1 (5. 24digasast Rlzayying o thgr exaplew | tite shintaxachibi: oY G desaigjer

according to Embodiment 1 of the present invention. [F|G. 8] 20FIG. 8 is a blogk djagram showing an
example of GFiHEQRodME HHPdraRE REDHRg @EM&&W@Hhipr@fen?%erﬂi’b%?ﬂ& 9]

FIG. 9 is a bipgkreliggiiam showing an example of an image decoding apparatus according to
EmbodimerttF%(cjzf tgi present 25invention. [FIG. 10]

FIG. 5 is a schematic diagram showing an example of an image

10 synthesis method according to Embodiment 1 of the present
invention.

[FIG. 6]

FIG. 6 is a diagram showing an example of a syntax of an MVC
descriptor according to Embodiment 1 of the present invention.

15 [FIG. 7]

FIG. 7 is a diagram showing another example of the syntax of
the MVC descriptor according to Embodiment 1 of the present
invention.

[FIG. 8]

20 FIG. 8 is a block diagram showing an example of an image
coding apparatus according to Embodiment 2 of the present invention.
[FIG. 9]

FIG. 9 is a block diagram showing an example of an image
decoding apparatus according to Embodiment 2 of the present

25 invention.

[FIG. 10]

FIG. 10 is a block diagram showing another example of the
image decoding apparatus according to Embodiment 2 of the present
invention.

30 [FIG. 11]

FIG. 11 is a diagram showing an example of a syntax of an SVC
descriptor according to Embodiment 2 of the present invention.
[FIG. 12]

FIG. 12 is a diagram showing a system stream of MPEG-2

35 Systems according to Embodiment 3 of the present invention.
-14-



FIG. 10 is a block diagram showing another example of the image decoding apparatus according to
Embodiment 2 of the present invention. 30[FIG. 11] FIG. 11 is a diagram showing an example of a
syntax of an SVC descriptor according to Embodiment 2 of the present invention. [FIG. 12]

FIG. 12 s q;dj@_rapg ishowing a system stream of MPEG-2 35 Systems according to Embodiment 3 of
the present invention. [FIG. 13] FIG. 13 is a diagram showing an exam[gle of a structure of a box

in MP4 according t6Embodliifiehd 2 fRdTh ReN! iR PeAfoR R BP G HE [ W Lf &PhHowing

an examplepivsirusteerefindtg Bmansarainmio £mboghaept dgd e prasabidavention. [FIG. 15]
FIG. 15 is g diagram showing a box hierarchical structure according to Embodiment 4 of the present
Lok 18]

invention. FIG. 16 is a diagram showing an example of header information according

to Emigodiment 4 of i, prasenbiaverfieniEifowlhg an EXanpie ablock diagrare sowiMgpan
o P oA ST SHE Aa TR b D FoPEFTEN of MNEREAE coding apparaits
according tpFE®badgent 5 of the present invention. 20[FIG. 19]

FIG. 15 is a diagram showing a box hierarchical structure

according to Embodiment 4 of the present invention.
10 [FIG. 16]
FIG. 16 is a diagram showing an example of header information
according to Embodiment 4 of the present invention.
[FIG. 17]
FIG. 17 is a block diagram showing an example of an image
15 coding apparatus according to Embodiment 5 of the present invention.
[FIG. 18]

FIG. 18 is a flowchart showing an example of an operation of
the image coding apparatus according to Embodiment 5 of the present
invention.

20 [FIG. 19]

FIG. 19 is a block diagram showing an example of an image

decoding apparatus according to Embodiment 5 of the present

invention.
[FIG. 20]
25 FIG. 20 is a flowchart showing an example of an operation of

the image decoding apparatus according to Embodiment 5 of the
present invention.
[FIG. 21]
FIG. 21 is a block diagram showing an example of an image
30 coding apparatus according to Embodiment 6 of the present invention.
[FIG. 22]

FIG. 22 is a flowchart showing an example of an operation of
the image coding apparatus according to Embodiment 6 of the present
invention.

35 [FIG. 23]
-15-



FIG. 19 is a block diagram showing an example of an image decoding apparatus according to
Embodiment 5 of the present invention. [FIG. 20] 25FIG. 20 is a flowchart showing an example of an
operation of the image decoding apparatus according to Embodiment 5 of the present invention. [FIG.

21] FIG. 21 isachlogkadiaginng AW ageri r@*ﬁ”%%ﬁig"%ﬁgee%ﬁﬁ?ﬁm apparatis ageording
to Embodiment 6 of the present invention. [FIG. 22 FIG. 22 is a flowchart %ho ing an example of

an operatiod ®¢ 8 HageRRANRY Hﬁpa@&ﬁ@rﬁwdlﬁﬁ tERPBEA0E oPthe t MUenf

35[FIG. 23]invenfién .23 is a block diagram showing an example of an image decodlng apparatus
according t(fgf bogjl ent 6 of the present invention. [FIG. 24] 5FIG. 24 is a flowchart showing an
example of EJ n of the image decoding apparatus according to Embodiment 6 of the present

inventign. [FIG. 25]F1G. F4Gis2a ilfistiaiag ah everall sgniigurasiamob Rcoftent ioprevitingnsystem

of a gl BSRALRAAE sHERE 1ok SHP SERIS 2 AR BTG MR Qe e

present invention.
[FIG. 25]
FIG. 25 illustrates an overall configuration of a content
10 providing system for implementing content distribution services.
[FIG.. 26]
FIG. 26 illustrates an overall configuration of a digital
broadcasting system.
[FIG. 27]
15 FIG., 27 is a block diagram illustrating an example of a
configuration of a television.
[FIG. 28]
FIG. 28 is a block diagram illustrating an example of a
configuration of an information reproducing/recording unit that reads
20 and writes information from or on a recording medium that is an
optical disk.
[FIG. 29]
FIG. 29 shows an example of a configuration of a recording
medium that is an optical disk.
25 [FIG. 30A]
F1G. 30A shows an example of a cellular phone.
[FIG. 30B]
FIG. 30B shows an example of a configuration of the cellular
phone.
30 [FIG. 31]
FIG. 31 shows a structure of multiplexed data.
[FIG. 32]
FIG. 32 schematically illustrates how each of streams is
multiplexed in multiplexed data.
35 [FIG. 33]
- 16 -



configuration of a television. [FIG. 28] FIG. 28 is a block diagram illustrating an example of a
configuration of an information reproducing/recording unit that reads 20 and writes information from or
on a recording medium that is an optical disk. [FIG. 29] FIG. 29 shows an example of a

configuration of a regedingsmpadiumbasihywPRlicadisk strlid® F0ABIRPIA shevweamemple

of a cellular phone. [FIG. 30B] FIG. 30B shows an example of a configuration of the cellular phone.
30[FIG. 31] . Backeks Hsthrig<dstdilitiplexed data. [FIG. 32] FIG. 32 schematically
illustrates h[)pvfgch@g streams is multiplexed in multiplexed data. 35[FIG. 33] FIG. 33 illustrates

how a video stream is stored in a stream of PES packets in more detail. [FIG. 34] .
FIG. 34 shows a structure of TS packets and source packets in

5 the multiplexed data.
[FIG. 35]
FIG. 35 shows a data structure of a PMT.
[FIG. 36]
FIG. 36 shows an internal structure of multiplexed data
10 information.
[FIG. 37]

FIG. 37 shows an internal structure of stream attribute

information.
[FIG. 38]

15 FIG. 38 shows steps for identifying video data.
[FIG. 39]

FIG. 39 is a block diagram illustrating an example of a
configuration of an integrated circuit for implementing the moving
picture coding method and the moving picture decoding method

20 according to each of Embodiments.
[FIG. 40]
FIG. 40 shows a configuration for switching between driving
frequencies.
[FIG. 41]
25 FIG. 41 shows steps for identifying video data and switching
between driving frequencies.
[FIG. 42]

FIG. 42 shows an example of a look-up table in which standards

of video data are associated with the driving frequencies.
30 [FIG. 43A]
FIG. 43A shows an example of a configuration for sharing a
module of a signal processing unit.
[FIG. 43B]
FIG. 43B shows another example of a configuration for sharing
35 a module of a signal processing unit.
-17-



FIG. 34 shows a structure of TS packets and source packets in 5the multiplexed data. [FIG. 35] FIG.
35 shows a data structure of a PMT. [FIG. 36] FIG. 36 shows an internal structure of multiplexed data
ioinformation. [FIG. 37] FIG. 37 shows an internal structure of stream attribute information. [FIG.

38] 15FIG. BB shevipeiBps &' idpmiing widegdata. [FIG. 39] FIG. 39 is a block diagram
illustrating an example of a configuration of an integrated circuit for implementing the moving picture

coding meth8P &% the moving picture decoding method 20 according to each of Embodiments. [FIG.

40]  FIG. 40 shoywg & eeniaurator & MieRiNgrnpERm eRva b aguenies dhiGirid bldR . 41
oS St o e ith Feferance 1o draminge e The dmbbaiments deseribed
5 below each represent a preferred embodiment of the present
invention. The numerals, forms, materials, components, component
layout positions, connections, steps, step sequences, and the like
described in the embodiments are merely examples, and should not
limit the scope of the present invention. The scope of the present
10 invention is limited only by the claims. Accordingly, the components
that are included in the embodiments but are not defined in the
independent claims representing the broadest concepts of the present
invention are described as not being necessarily required for
achieving the object of the present invention but constituting more
15 preferred embodiments.
[0057]

In the following description, a picture is an image composed of
one field or one frame. A view is video which is an image composed
of a plurality of pictures. For example, a left view is video for the left

20 eye, and a right view is video for the right eye. The left view and the
right view are combined to achieve stereoscopic display. There is an
instance where an image is composed of a plurality of pictures, such
as when an image is composed of a picture included in the left view
and a picture included in the right view.

25 [0058]

Moreover, in the following description, a system layer and a
video layer are each a process layer (process group) composed of a
plurality of processes. The video layer is also referred to as a video
coding layer (VCL). A base layer and an enhancement layer are each

30 data.

[0059]
[Embodiment 1]

FIG. 1 is a block diagram showing an example of an image

coding apparatus according to Embodiment 1 of the present invention.

35 An image coding apparatus 100 shown in FIG. 1 includes four
- 18 -



FIG. 42 shows an example of a look-up table in which standards of video data are associated with the
driving frequencies. 30[FIG. 43A] FIG. 43A shows an example of a configuration for sharing a
module of a signal processing unit. [FIG. 43B] FIG. 43B shows another example of a

configuration,fqr, sharin 132 raediieigfasinre! Pocassing Witywo LssASRLoN OhBhedimngqts]

[0056] The following describes embodiments of the present invention in detail, with reference to

drawings. BittembddiffdHid tREtadudibersicwdatd reprbsEma prefshapehibb@ment o£thad Present
invention. TH gHMG R fOFES ¢ RATQIRIE, §EDBRORNTH YYMRANEI By 0L BOSIHARS, $OEPEEEPRS,

steps, step sequences, and the like described in the embodiments are merely examples, and should
not limit th ST the PresémsnVErtioR MERISI o & l‘ﬁEHﬂé’s%?lttMn@Bﬁﬂﬁﬁésﬁrﬁi?éd 8AY by the

claimsg Accppdingly, the components that are included in the embodiments but are not defined in the
independent claims representing the broadest concepts of the present invention are described as not
being nece 9%}0 quired for achieving the object of the present invention but constituting more 15

preferred embodineRis. [APadk codile MYipwing desqrplioneadigkice is £nuimasg ceMposd of one
field or one frame. A view is video which is an image composed of aégluralit of E'i?'ctures. For example,
2 left view AR RF i O Bje 61 LTRSS RRRRBIB A rIGHTBR: (S RRSIEN S the
right view &g Gesnkingédfie Aejiaversiripesr@pistdisplay.althere iprad instanag Wherecan image &
composed of a plurality of pictures, such as when an image is composed of a picture included iﬁgthe

left vithy antdPd SREPEFHEILALY R thB3ight el DEIBBSE] @t INRdHARS 3Pl YSfoRing MR <&ibtion, a

system laygiand arviflep faveuaee 6Reh e Pratasy laverdereeass gieemicampesed of a plurality of
processes. The vidJeo layer is also referred to as a video coding layer (VCL). A base layer and an

enhanceme[rqqgﬂe are each 30data.
In the image coding apparatus 100, the four horizontal 1/2

reduction units 111 to 114 and the two combination units 121 and 122
15 convert the 3D image of the left-right view image independent 3D

format to a 3D image of a left-right view pixel mixed 3D format (also

referred to as a left-right mixed format). The left-right view pixel

mixed 3D format is a format that includes a base layer and an

enhancement layer for providing a plurality of degrees of accuracy,
20 and that has a left view image area and a right view image area in

each picture.

[0062]

In more detail, the horizontal 1/2 reduction unit 111 reduces a

left picture which is a picture of the left view, by 1/2 in a horizontal
25 direction. The horizontal 1/2 reduction unit 112 reduces a right

picture which is a picture of the right view, by 1/2 in the horizontal

direction. The combination unit 121 combines the left picture

reduced by the horizontal 1/2 reduction unit 111 and the right picture

reduced by the horizontal 1/2 reduction unit 112, to generate a
30 picture that includes the left view image area and the right view image

area.

[0063]

The horizontal 1/2 reduction unit 113 reduces the left picture by

1/2 in the horizontal direction. The horizontal 1/2 reduction unit 114

35 reduces the right picture by 1/2 in the horizontal direction. The
-19 -



[0059] [Embodiment 1] FIG. 1 is a block diagram showing an example of an image coding apparatus
according to Embodiment 1 of the present invention. 35 An image coding apparatus 100 shown in FIG.
1 includes four -18- horizontal 1/2 reduction units 111 to 114, two combination units 121 and 122, four

frame buffers 43; ioatidntermvitanes Led il dee ahBPYEFINGGRINER! HBH 168 RV grgncoder
170, and a system encoder 180. The MVC encoder 170 includes two encoders 171 and 5172. [0060]

The image 88di7® BERAh{s NRdUEENEY HE dd PR th Breifigdt B s terigmdise fnyehe
independer{ 3RA8Heal (plsp refgiiedihan Ajleft-tightipdgeendentdosmsi ihe leiio Mawdmage

10independent 3D format is a format that includes a picture of the left view and a picture of the right

view as sepir@efeiey [nege argaiifhdfeH@RE AsValiRa9®, #5€ four horizontal 1/2
reduction upgg &4 to 114 and the two combination units 121 and 122 15 convert the 3D image of the
left-right view image independent 3D format to a 3D image of a Ieft-riPht view pixel mixed 3D format

(also referred to as@lefttH§nt Wikd Hidat FhdRaRIGhtUAevt PikelRlikdd FiF roMitis HBRt that

includes a bage [seaidrtt aBETRMMaNestdayey ot BEpiding 8 Juwalityal degragrofercuigen 20
and that has a left view image area and a right view image area in each picture. [0062] In more

detalil, the NIFX¥NtR1 X8l reHUBNBH umPL1IFEMREs a lek HretuPdhHIh SIS RRIAESSt thBYert1&w, by
1/2 in a horggmdlination unit 121 is stored in the frame buffer 131, and the picture

10 generated by the combination unit 122 is stored in the frame buffer
132.
[0065]
The encoder 171 in the MVC encoder 170 codes the picture
stored in the frame buffer 131, as a picture of the base layer and also
15 as a picture of the base view. The encoder 172 in the MVC encoder
170 codes the picture stored in the frame buffer 132, as a picture of
the enhancement layer and also as a picture of the non-base view.
The MVC encoder 170 thus converts the 3D image to two coded bit
streams of the base layer and the enhancement layer.
20 [0066]

Alternatively, the image coding apparatus 100 inputs the 3D
image of the left-right view image independent 3D format to the MVC
encoder 170, without converting it to the left-right view pixel mixed
3D format.

25 [0067]

That is, the picture of the left view is directly stored in the
frame buffer 133, and the picture of the right view is directly stored in
the frame buffer 134, The encoder 171 in the MVC encoder 170 codes
the picture stored in the frame buffer 133, as the base view. The

30 encoder 172 in the MVC encoder 170 codes the picture stored in the
frame buffer 134, as the non-base view.
{0068]

The MVC encoder 170 thus converts the 3D image to two coded

bit streams of the left view and the right view.
35 [0069]
-0 -



25 direction. The horizontal 1/2 reduction unit 112 reduces a right picture which is a picture of the right
view, by 1/2 in the horizontal direction. The combination unit 121 combines the left picture reduced by
the horizontal 1/2 reduction unit 111 and the right picture reduced by the horizontal 1/2 reduction unit

112, to generate a %Bi?H?S%Ehéfg%Fﬂ%ﬁ%ﬂeo'leﬁ NHieW BRGeAEeR 884 e FlRht vigvt dnagesa.
[0063] The horizontal 1/2 reduction unit 113 reduces the left picture by 1/2 in the horizontal

direction. TA& Holizghtar E2r & tiéh aRit DAt ds @B rfdiR pistre Byae iy tsevibeR el
direction. Thge Jﬁﬂtt‘iﬂ‘"@?iﬁﬁfﬁlﬂt‘c@ﬂ &2 eambings e deftristyregeduced by the horizontal 1/2

reduction unit 113 and the right picture reduced by the horizontal 1/2 reduction unit 114, to generate a
picture that iRGUdEL the left view image area and the right view image area. 5 [0064] In this way,

the 3_D5'm<?19€ O_f thq:@ﬁ'@%ﬁiﬁ\l\éi!nﬁfgetH@Q@&@éeﬁﬁ@é}@rmﬁé i%@@ﬁw?ﬁﬁﬂ'@c%? @tﬁ’éf‘i‘ﬁ%’g@ t_he
left-right view pixel mixed 3D format. The picture generated by the combination unit 121 is stored in

the frame bGR&I 191 RRPIRLHR1FEQ 0t gehrEEEA DS tHE BERbIRENE Ul TGO EHEMNN RAE§lame
buffer 132. [00%el 3D Fae eneoden d i it ihe /Mo angadet A 0 cpslepdheislrresored indhelframe

buffer 131, as a picture of the base layer and also 15 as aj)icture of the base view. The encoder 172

in the MVC bAcoRER 17PESHES tHe PIEUNLSoRRIORGRE fanfle bubRtRE2CaSS WiBRTE SRdiser
enhancemenidayat et RSO asRyRICBE Ridha ppaTkaesie W T ke MY Eenendard g &y cagwwerts

the 3D image to two coded bit streams_of the base layer and the enhancement layer. 20 [0066

1
Alternstivelyefiteritaide \060hd BRREINS EREREER kB0 FhRR ot thE ISHSTIHIReRtATASE 1N
independent 3@ formaitorte MyEesiacadEy bitdd Withauh eenveping: B ¢o thetigli-matricview dieed mixed
3D format. 25 [0067] That is, the picture of the left view is directly stored in the frame buffer 133,
and the pictgn7e f the right view is directly stored in the frame buffer 134. The encoder 171 in the MVC
encoder 17Q@ogas]the picture stored in the frame buffer 133, as the base view. The 30 encoder 172 in

the MVC encoder 1%% codes the picture 3tored iB the frame buffer 134, as the non-base ieW.VLOO68]
e system encoder 180 executes system encoding on the two

15 coded bit streams obtained by the MVC encoder 170 and a 3D format
type. The system encoder 180 then outputs a system stream
including the two coded bit streams and the 3D format type. The 3D
format type indicates whether the format of the 3D image is the
teft-right view pixel mixed 3D format or the left-right view image

20 independent 3D format.

[0072]

Though this embodiment describes the case where the input
signal control unit 160 switches the format of the 3D image based on
the user instruction, the format of the 3D image to be coded may be

25 fixed to one of the left-right view pixel mixed 3D format and the
left-right view image independent 3D format.

[0073]

FIG. 2 is a block diagram showing an example of an image
decoding apparatus according to this embodiment. An image

30 decoding apparatus 200 shown in FIG. 2 includes a system decoder
210, an MVC decoder 220, two frame buffers 231 and 232, an output
unit 260, and a display unit 290. The MVC decoder 220 includes two
decoders 221 and 222. The output unit 260 includes four switches
261 to 264, an output control unit 265, an image synthesis unit 266,

35 a pixel rearrangement unit 267, and two frame buffers 271 and 272.
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The MVC encoder 170 thus converts the 3D image to two coded bit streams of the left view and the
right view. 35 [0069] The input signal control unit 160 switches the two switches 151 and 152
according to an instruction from the user, thereby switching the pictures inputted to the MVC encoder
170. [0070]{%@& ample, in the case where the user instructs the image coding apparatus 100 to
code the image in the left-right view pixel mixed 3D format, the pictures stored in the two frame buffers

131 and 132 are inpitedstvsbemvaessdeer 210 IryecsHaswhR 818 usaaastings ek itheye

coding appaiatis APAIPLAME thS 1Ra9%IRi e A0 e8-ughivdpy dnagendapendeat 3B i¥makthe
pictures stored in the two frame buffers 133 and 134 are inputted to the MVC encoder 170. [0071] The

system encodRe 1BODAERItEY 8y SsRARENBAHIRE 67 TAS two 15 coded bit streams obtained by the MVC
encoder 17 §]3D format type. The system encoder 180 then outputs a system stream including
the two coded bit streams and the 3D format type. The 3D format type indicates whether the format of

the 3D image is th& Rt BRYRIMVRR phia RKEEESD fRRE BN K RELAGALIEN it b iRYEs8Rent
3D format. [39é2m idtyal hiparpbasiipayiriesanesbecasecyiin thairprbaipnal gpriel unit

160 switches the format of the 3D image based on the user instruction, the format of the 3D image to

be coded ni@%e 'BY Bled Ml oHECLRB INCRIREREUDIR mildHE3BFERFATaAL thdNeiDfyM View
image indeprndent 3D JraRic 093] the FiGk A4S i Blodfatingiarn shoydao an exagiie iz gnage

decoding apparatus according to this embodiment. An image 30 decoding apparatus 200 shown in

FIG. 2oncileRe §egadrdiaietiere 1, thavivernecbsdf 95 o fraherifeRdes 244 38Xhe
output unit RPCapd askirtay poit 388 oHiesMWe gg@wzadm@éas iMWa Heceqfis Aeb anem22.

The output unit 260 includes four switches 261 to 264, an output control unit 265, an image synthesis

unit 266, 33 & 5ikeFBEEtRERShD End 96998 RittHARdhIRSsSSBamebatier 232.
[0076]

Alternatively, the system decoder 210 demultiplexes the
15 system stream into the 3D format type and the two coded bit streams
of the left view and the right view. The decoder 221 in the MVC
decoder 220 decodes the picture included in the left view, and stores
the decoded picture in the frame buffer 231. The decoder 222 in the
MVC decoder 220 decodes the picture included in the right view, and
20 stores the decoded picture in the frame buffer 232.
[0077]

The output control unit 265 in the output unit 260 switches the
three switches 261 to 263 according to the 3D format type, thereby
controiling an output mode.

25 [0078]

In detail, in the case where the 3D format type is the left-right
view pixel mixed 3D format, the image synthesis unit 266 synthesizes
the picture of the base layer and the picture of the enhancement layer,
to generate a high-resolution $SBS image. In the SBS image, the left

30 view area is positioned on the left side, and the right view area is
positioned on the right side. The image synthesis unit 266 stores the
generated SBS image in the frame buffer 271.

[0079]
The pixel rearrangement unit 267 executes rearrangement on

35 the SBS image stored in the frame buffer 271. That is, the pixel
- 22 -



-21- [0074] The system decoder 210 executes system decoding on the system stream, to
demultiplex the system stream into the 3D format type and the two coded bit streams. [0075] For
example, the system decoder 210 demultiplexes the system stream into the 3D format type and the

two coded it SIS OH bR DASH{RYEAAL 15 SRBRNGSMG A I8 oFh deroiey RRH 18 e HAKC

decoder 220 decodes the picture included in'the base layer, and stores 10 the decoded picture in the
frame buffetP@0erRé §BeotELY iif whEnaTCtfsc &t 270 28R dha | prinRIBYUB EERIA GRS

enhanceme dayefa 8 torRS therdaneapchhiet e dn the Gamsrulien 3R [9Z6] Aberaptivaly the

system decoder 210 demultiplexes the 15 system stream into the 3D format type and the two coded bit
streams of tH8 7@ ERd the right view. The decoder 221 in the MVC decoder 220 decodes the
picturegjnclkgmgo]he left view, and stores the decoded picture in the frame buffer 231. The decoder
222 in the MVC decoder 220 decodes the picture_ included in the right view, and 20 stores the decoded
picture in the framelBufEE232 $60 M1 ere THeEo B IHRANY P65 1R tha@uplir iR Ps0/ iiiches

the three swiehee 2fldepes deserdity e 3P fermatine: erely eonsiedingap Wﬁ%@ﬁ'e-
25[0078] In detail, in the case where the 3D format type is the left-right view pixel mixed 3D

format, the IfEgBR_YnIASEE [FRMDES synthesizes the picture of the base layer and the picture of the
enhancemey tpyer to generate a high-resolution SBS image. In the SBS image, the left 30 view area
is positioned on the left side, and the riiht view area is positioned on the right side. The image

synthé&is unit 266 ASreSFRYBASH § infdlfe PUERWEHOBUFH B 79Uty the IR Bixel

rearrangemgaicwiedbh PrereR/eadeas aRe X 20, 3% thR SBS tmagesiveddp serfemp pufier 271.
That is, the pixel rearrangement unit 267 separates the image of the left view and the image of the

ma |
right view from I B THBGe, ahtFhRertAfeR HiPiHous the RThERY REAER Uitk IMA9Re! TiddR of
the right viefy amleftAd gt fames. order to output the image at a proper timing.

The display unit 290 displays the image outputted from the output
15 unit 260.
[0082]

In this embodiment, the 3D format type is notified in the
system layer from the coding side to the decoding side. This allows
the image decoding apparatus 200 to recognize the difference in

20  output mode associated with the difference in 3D format, before
decoding in the video layer. Hence, the image decoding apparatus
200 can execute resource allocation and initialization in the output
unit 260 beforehand, such as allocating a memory area for holding the
high-resolution SBS image. As a result, a delay in image display can
25 be reduced.
[0083]

Besides, there is no need to notify the 3D format type from the
MVC decoder 220 which is a video decoder to the output unit 260.
This contributes to a simpler structure of the image decoding

30 apparatus 200,
[0084]

FIG. 3 is a block diagram showing another example of the image
decoding apparatus according to this embodiment. An image
decoding apparatus 300 shown in FIG. 3 includes a system decoder

35 310, an AVC decoder 320, a frame buffer 331, and a display unit 390.
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5[0080] In the case where the 3D format type is the left-right view image independent 3D format,
the switch 264 alternately arranges left and right frames. [0081] 10As mentioned above, the output unit
260 outputs the image decoded by the MVC decoder 220, in the output mode specified by the 3D

format typer HlerfinfHg & WG he0a PRSPl 18 BNRIS N G EarReITaNe e B QESE fRopHtpuL

the image at a propef timing. The display unit 290 displays the image outputted from the output 15unit
260. [0082 PPamHiSembodiment, the 3D format type is notified in the system layer from the coding

side to the Fl@ iNg side. This allows the image decoding apparatus 200 to recognize the difference in
20 output mode associated with the difference in 3D format, before decoding in the video layer. Hence,

the image decodind BSpHRA%EH6 QM %@ﬁ@%%@e%@@cﬁi&ﬂ%ﬁﬁi%l%aﬁ&?ﬁﬂ”&%ﬁ%t unit
260 beforehgad $w@rabakecatiagg HemortARA (o1 elding Prbighreashigs 68 igtpagrs a

result, a delay in image display can 25 be reduced. [0083] Besides, there is ng need to notify the

3D format 9FEFEAT & MY CaR #1398 i Ja FiBP& EREHEertl Qﬁea&ftBlﬁfjlijﬂﬂ 280, this
contributesdermgjanptes atuctienf fhe thaderflegpdiaenIhanpaiaus PQRdA8Mt view!is Adta

block diagram showing another example of the image decoding apparatus accorgig%to this

embodimert€AR #8580 dbBEIFRPhatdhis BobRRoM tn ERS OLREILEY F&/R4R TIRBAE 310,
an AVC deeggins 33002 fhante 8Ulgt 33bvand adlispyusl RRP-uAR Fbo imegeH\esasing apraratus

300 is an AVC-compliant reproduction apparatus.
10 base layer or the left view.
[0086]

Thus, the system stream generated by the image coding
apparatus 100 according to this embodiment is backward-compatible
with an AVC-compliant reproduction apparatus.

15 [0087]

FIG. 4 is a schematic diagram showing an example of an image
reduction method according to this embodiment. The image coding
apparatus 100 shown in FIG. 1 reduces an input image to generate a
SBS image. An image reduction method used for this reduction is

20 shown in FIG. 4.
{0088]

For example, a horizontal 1/2 reduction unit 411 in FIG. 4
corresponds to the horizontal 1/2 reduction unit 111 in FIG. 1, and a
horizontal 1/2 reduction unit 413 in FIG. 4 corresponds to the

25 horizontal 1/2 reduction unit 113 in FIG. 1. Alternatively, the
horizontal 1/2 reduction unit 411 in FIG. 4 corresponds to the
horizontal 1/2 reduction unit 112 in FIG. 1, and the horizontal 1/2
reduction unit 413 in FIG. 4 corresponds to the horizontal 1/2
reduction unit 114 in FIG. 1.

30 [0089]

The image coding apparatus 100 divides the picture of each
view into odd columns and even columns. In detail, the horizontal
1/2 reduction unit 411 samples only pixels of odd columns in the
picture, and the horizontal 1/2 reduction unit 413 samples only pixels

35 of even columns in the picture. As a result, an odd column image and
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[0085] The image decoding apparatus 300 is incapable of decoding the 5 view (non-base view) other
than the base view, in the system stream generated by the image coding apparatus 100 according to
this embodiment. That is, the enhancement layer or the right view is not decoded. A decoder 321 in

the AVC degqds(, 320 dsicAdes gﬂlgé@e baseJpyssQkthe left view, and the display unit 390 displays

only the 10base layer or the left view. [0086] Thus, the system stream generated by the image
coding appéQan%O 00 according to this embodiment is backward-compatible with an AVC-compliant

reproduction appargiys. 1@ codin§- 4ppa sehedalio diagirbihexing ewdRie Rfhimage
reduction method according to this embodiment. The image coding apparatus 100 shown in FIG. 1
reduces an/MABFNALL 3R FEAE) 8BS iMSYY. Qﬂq'négg% r‘éaﬁlc[ﬁmp‘r'r@tﬂomggﬁf&%@ R&Siction

is 20 showrFig friGtKHel088REr viOWe B R1teontal HB edusivganitAid inblied the
corresponds to the horizgntal 1/2 reduction unit 111 in FIG. 1, and a horizontal 1/2 reduction unit 413

in FIG. 25 IF26Aaiam+&tRiHBALRICEIENR MBS RdAYSTal 1/ FelMABR GACA1S ARRETAbYZoNtal

1/2 reductiongmig K2 ¢ friGi e seehistionpamit 4 L3rinrH p ofroGetRoAdrpahigliomenitidi éimidG. 1.
30 [0089] The image coding apparatus 100 divi_desﬁfrﬁgié:iurt' of each view into odd columns and
|

even columia IR YERIICHIE R BRAPE A REIHRG BIELESNIY BiRelEDARIIL AL in the
picture, and3h& heraedal d/iiredurdion Heitdld A seatplesIBIY pivelg 85:8f emencatiamsdmibat

pictur?{.)As iaaryeglg-lt, an odd column image and
[0091]

FIG. 5 is a schematic diagram showing an example of an image
synthesis method according to this embodiment. An image synthesis
unit 566 in FIG. 5 corresponds to the image synthesis unit 266 in FIG,

15 2.
[0092]

The image decoding apparatus 200 decodes the base layer, to
obtain the decoded picture of the base layer. The image decoding
apparatus 200 then obtains the odd column image of the left view,

20 from the left view image area in the decoded picture of the base layer.
The image decoding apparatus 200 also decodes the enhancement
layer, to obtain the decoded picture of the enhancement layer. The
image decoding apparatus 200 then obtains the even column image of
the left view, from the left view image area in the decoded picture of

25 the enhancement layer.

[0093]

The image synthesis unit 566 alternately synthesizes the odd
column image and the even column image per pixel column. The
image decoding apparatus 200 thus generates the picture of the left

30 view at the original resolution.
[0094]

Though the above describes the case where the image decoding
apparatus 200 generates the picture of the left view, the image
decoding apparatus 200 can generate the picture of the right view in

35 the same manner. The image decoding apparatus 200 obtains the
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- 24- an even column image are obtained. [0090] The image coding apparatus 100 combines the
odd column image obtained from one view and the odd column image obtained 5 from the other view
to generate a SBS image, and codes the generated SBS image as the base layer. The image coding

apparatus 109 8lsg|cARAINGTHE S¥EhEOMBRINAER ONRNEAdT DA YRINANG IS FYIF §olemn

image obtained from the other View to generate a SBS image, and codes the generated SBS image as
the enhanc&Haét igyer. [esPE Ctivedis frasm Ebemigtttdiaif i BRaGMgas aximpheoPamage

synthesis malpad aG¢areing 19dHe SRRNYIPRNGe B FEZAHSYRLESIHEH RS Bt Gapeiorreppands to
the image synthesis unit 266 in"FIG. 152. [009 The image decoding apparatus 200 decodes the

base layer, t0\G28in MO HeBs Hedidture @Pthal baER 3ty THENEIBEId8S0ding appstaft ¥odRhen
obtains;the eieh gRluBHAMagE o iiemlctioigm ROioay et vis dnagsi aremin therecagerhpicture
of the base layer. The image decodlng apparatus 200 also decodes the enhancement layer, to obtain
the decoded BRRAAES MeRATRHEARM [)er FRE FhHabRULBSIRIE Hpparatu 200 eeh WskiRlthe
even columpHmags @friBe leitwiRryyidam the left view image area in the decoded picture of 25 the
enhancement I(z%er. 0093] The image synthesis unit 566 alternately synthesizes the odd column
image and column image per pixel column. The image decoding apparatus 200 thus

generates the picturgrpiARelatb3R et thepriginatirselwiopaltfal thqygbibeapuesigrsgbes
the case where the image decoding i .

10 only the base layer can decode the 3D image at low resolution, by
decoding only the odd column image. This ensures backward
compatibility. Meanwhile, an MVC-compliant reproduction apparatus
capable of decoding both the base layer and the enhancement layer
can reconstruct the 3D image at high resolution, by decoding the odd

15 column image and the even column image.

[0096]

Though this embodiment describes an example where SBS is
used as the left-right view pixel mixed 3D format, the left-right view
pixe! mixed 3D format may instead be TAB (Top And Bottom) and the

20 like. Reduction and synthesis can be realized by properly selecting
the enlargement or reduction direction (e.g. horizontal or vertical)
and the pixel sampling method (e.g. interlaced scanning on rows or
columns or lattice-like thinning) according to the difference in position
of the left view image area and the right view image area.

25 [0097]

Furthermore, the image coding apparatus 100 and the image
decoding apparatus 200 may perform a noise reduction process such
as lowpass filtering, after the reconstruction of the high-resolution 3D
image. Higher image quality can be attained in this way.

30 [0098]

FIG. 6 shows an example of an MVC descriptor according to this
embodiment. A descriptor is data used in MPEG-2 Systems and the
like. Attribute information of a coded bit stream, such as a frame
rate, is included in the descriptor. The system stream according to

35 this embodiment includes the MVC descriptor.
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apparatus 200 generates the picture of the left view, the image decoding apparatus 200 can generate
the picture of the right view in 35 the same manner. The image decoding apparatus 200 obtains the -
25 - odd column image of the right view and the even column image of the right view, respectively
from the ri%gi@@/]image area in the base layer and the right view image area in the enhancement
layer. The image synthesis unit 566 alternately synthesizes the odd column 5 image and the even

column image per Jik& dNimA e iRtEei8e? JHRG Hpshasss IWPhiRyansHidMiRVhi¥igRDf the
right view gt &f ﬁﬁ}giﬂéhf@ﬁ%ﬁimﬂ@@ﬁ@@ AYEsEPIBREANTYRBIQGHHEON ARPAEEYS SAPARG &

decoding 10 only the base IaP/er can decode the 3D image at low resolution, by decoding only the odd

column imd§€OTAPEHRDredhEkFRALELMIELSHEE AR aRR NaiMb e - fittht Aproti@séh
apparajus GRRamiki i gaePr e RAIMINGLRSE Quer Apding eirnsRMentiRKeMan (Bsepppieihe 3D

image at high resolution, by decoding the odd 15 column image and the even column image. [0096]
Though thiseRIRIIRSS R 888 2d BxXhYfe SoH&GB LB 1§ 8SEHIRERe Ieft-right view pixel mixed
3D format, [lqpllg@-Jight view pixel mixed 3D format may instead be TAB (Top And Bottom) and the 20
like. Reduction and synthesis can be realized by praoperly selecting the enlargement or reduction

direction (e.g. horizZBn®Y %8l EndUE FeFSEIRERRg MERSE (P AntBrNEdd Schhrfld Biirows

or columns pg Rtgeiliketppningiragcarding pghedtfarpacesing pastinm a dhedativiswHTEDR Fea
and the right view image area. 25[0097] Furthermore, the image coding apparatus 100 and the

imagé YecddhMP b AERRIGNRAY sbrohd/DSdise HERNGRAMrdebsEWIEHVAS YowWhHEL FitENS], after

the reconstiugon gédiae pighaesolufias 8 1mage3igigRerimage quality can be attained in this way.
30 [0098] FIG. 6 shows an example of an MVC descriptor according to this embodiment. A
descriptor i€QLAlked in MPEG-2 Systems and the like. Attribute information of a coded bit stream,

such as a frame ratg, is [@ludedriarte deseiniog Thesyperssirrarl agepydintedathihe 3D
embodiment includes the MVC descriptor. . . .
ormat type to the syntax described in the above-mentioned

15 documents. Moreover, seven reserved bits are added so that the MVC
descriptor has a size of an integral multiple of a byte.

[0102]
For instance, the format of the image is the left-right view pixel
mixed 3D format in the case where frame_packing_info_present_flag

20 is 1, and the left-right view image independent 3D format (normal
MVC stream) in the case where frame_packing_info_present_flag is 0.
[0103]

Though frame_packing_info_present _flag is used here as an
example of the 3D format type, the syntax name, the range of the

25 value (0 and 1), and the meaning of the value are not limited to this
example. Other forms of expression are also applicable so long as it
is possible to notify whether or not the format of the image is the
left-right view pixel mixed 3D format.

[0104]

30 Though this embodiment describes an example where the 3D
format type is inserted at the end of the MVC descriptor, the insertion
position is not limited to such. The 3D format type may be inserted at
another bit position in the MVC descriptor, or inserted in a descriptor
other than the MVC descriptor.

35 [0105]
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[0099] The MVC descriptor is a type of descriptor for a multiview video coding scheme. The MVC
descriptor therefore includes attribute information of a coded bit stream obtained by coding an image 5
according to the multiview video coding scheme. The MVC descriptor is also referred to as an MVC

extension descrtce 410011 o\ A YRk I NG sSsrpie rdRecbe INBL 213U

13818-1: 2007/Amd 4: 2009 ( ecommendation H.222.0 10 (2006) Amendment 4 (12709)
"Transport 60 nilliigieniged isnentu-TReE1M.222.0 1080/ Feses8ed 1bitp 1oL the 1RyEas,

frame_packiag Jpfg Ryesanteian i3 3dged ardhei dRdarmabardedie symax Aesegbed indhen

above-mentioned 15 documents. Moreover, seven reserved bits are added so that the MVC descriptor

has a size 6famiRtcRRS R0BRE 6P apsesg0tas]ag ofoPmetdtited e HTeg dapRIMRGE the
left-right vieiy Rixgs MR FPalRTRahBRmMPSHb eI Ba®RL PSR b PRSI ih and

the left-right view image independent 3D fofmat (normal MVC stream) in the case where
frame_packing Mi¥ CortasRT1RAgTswhidg omaintaiingh FamdosatkiHgmier péifs el 19 8sed
here as an pramRiR 8L Mg R, format type, the syntax name, the range of the 25 value (0 and 1), and
the meaning of the value are not limited to this example. Other forms of expression are also applicable
so long as i?%%lible to notify whether or not the format of the image is the left-right view pixel mixed

3D format. [0104] 3REhgeait FiseRMEBYTENtERSGHRGE 8N Exaimrie ABIeEs e SDLIDUMALYPRIS

inserted at the end of the MVC descriptor, the insertion position is not limited to such. The 3D format

type mAy b&NEsLRa0S SSREIBA SERpIABLNOdIENSiSuetemhianes WRIReRRbter
than the Mg dlegsiRior. SPlEH8SImage is the left-right view pixel mixed 3D format.

This enables the image decoding apparatus 200 to smoothly switch

the output mode. The image coding apparatus 100 and the image

decoding apparatus 200 can therefore properly handlie the 3D video
15 format including the base layer and the enhancement layer.

[0107]

[Embodiment 2]

FIG. 8 is a block diagram showing an example of an image

coding apparatus according to Embodiment 2 of the present invention.
20  An image coding apparatus 800 shown in FIG. 8 includes two

horizontal 1/2 reduction units 811 and 812, a horizontal-vertical

reduction unit 815, two combination units 821 and 822, four frame

buffers 831 to 834, two switches 851 and 852, an input signal control

unit 860, an SVC encoder 870, and a system encoder 880. The 5VC
25 encoder 870 includes two encoders 871 and 872.

[0108]

The image coding apparatus 800 receives, as an input, a 3D
image of the left-right view image independent 3D format or a 2D
image.

30 [0109]

In the case of coding the 3D image, the image coding apparatus
800 converts the 3D image of the left-right view image independent
3D format to a 3D image of the left-right view pixel mixed 3D format.
After this, the image coding apparatus 800 further converts the 3D

35 image of the left-right view pixel mixed 3D format to two pictures
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FIG. 7 shows another example of the MVC descriptor according to this embodiment. In FIG. 7, four
reserved bits in the syntax described in the above-mentioned documents are replaced with
frame_packing_info_present_flag of one bit and three reserved bits. 5 In this way,

frame_pac@&;@%%%flng PedpsQERPQFated in the MVC descriptor while maintaining the

total number of bits of the MVC descriptor. [0106] As described above, the image coding apparatus
100 notifies[iibltﬁagimage decoding apparatus 200 in the system layer whether or not the format of the

image is the left-righifiews pixs bixeth @B nkaip §nablesdie iRage fRe0ging deRATalyS 200 to

smoothly switch the output mode. The image codingoapparatus 100 and the image decoding apparatus

200 can thePdfsH Bropbriffantdtny igwviBdo 14 forimat iGudiey tRe bk Aj@chamne The
enhancemenplayein {3107 JErebeaitignt ghit 8 FiGr&de adloshfiauipa\cihaneng gRE¥daw!s ¢f an

image coding apparatus accordi%to Embodiment 2 of the present invention. 20 An image coding

apparatus 8b0ZshBvii® Presiaantiabiél iketienzontd &/ LMt IPRs W1t Hhd BLEombines

horizontal-vgﬁ@c@ji@(ﬂ}@iqré HWE@?{’D‘V"QW@%P%@Q ttéﬂifq $21rard,82% Mourremg buffais 8gé to
834, two switches 851 and 852, an input signal control unit 860, an SVC encoder 870, and a@/tstem

encoder 880G §VEDGER AL BRONAIIRR R0 58518 6 0 ArNEY B I@rosAs @ TREHHage
coding appgyatyBRR éﬁ?@i‘@s? ap andfpdt. 39 fnags-ef Hredefbugiiadeimaas yepqniais 3D

format or a 2D image. 30[0109] In the case of codir_;gdthe 3D image, the image coding apparatus 800
conveH thé¥®Mage o ISR MRENARILIadd iHdeBerbiet i hasrmEN o P36k hEgedr tHd e

left-right viepy wixed gexadidR fmv@t inften thiss 4iag dMmger eedggiapparatus 800 further converts the
3D 35 imag([aoo{ ihie]left-right view pixel mixed 3D format to two pictures

The two horizontal 1/2 reduction units 811 and 812 and the
combination unit 821 may execute the same process as the two

15 horizontal 1/2 reduction units 111 and 112 and the combination unit
121 according to Embodiment 1. Alternatively, the two horizontal
1/2 reduction units 811 and 812 and the combination unit 821 may
execute the same process as the two horizontal 1/2 reduction units
113 and 114 and the combination unit 122 according to Embodiment
20 1.
[0112]

The combination unit 822 combines the picture of the ieft view
and the picture of the right view, without reducing them. As a result,
a SBS image is generated as a picture of a high-resolution layer

25 (enhancement layer). The combination unit 822 stores the picture of
the high-resolution layer in the frame buffer 832.
[0113]

By the above-mentioned procedure, the image coding

apparatus 800 converts the 3D image of the left-right view pixel mixed
30 3D format to the two pictures corresponding to the two resoiutions.
[0114]

In the case of coding the 2D image, on the other hand, the
image coding apparatus 800 converts the 2D image to two pictures
corresponding to two resolutions.

35 [0115]
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- 28- corresponding to two resolutions. [0110] For example, the horizontal 1/2 reduction unit 811
reduces a picture of the left view by 1/2 in the horizontal direction. The 5 horizontal 1/2 reduction unit
812 reduces a picture of the right view by 1/2 in the horizontal direction. The combination unit 821

combines the pictus federl Blel e OO e Ur LA VR RRNARIC I PRerREY the

horizontal 1/2 reduction unit 812."As a result, a SBS image is generated as a picture o

low-resolutidtelader (Fese e omydrs Therésaibindtn diMESLIc Sl s €54 isibBire dF3he kRedEplation
layer in thediame-BUFer 3 |0 He s ol UtiE AR Perzantglea Fadeeion vRits Bid:apd &)@ @ the

combination unit 821 may execute the same procéss as the two 15 horizontal 1/2 reduction units 111
and 112 an@wer&sabiHaasn \amer2isaster@sy td EMBobiidene 1bnfkenatviely, tHd a6 wdtitental 1/2

reduction upis 813 ARt L2 iaNditE ERMOIBRERD KPR ¥ Fagn X656 (N8 FHS RIQORTURAS 1B WO

horizontal 1/2 reduction units 113 and 114 and the combination unit 122 according to Embodiment
201. [0112fhe RihcERBMEEMMUARBSR combines the picture of the left view and the picture of the
right view, \{v@thg]"educing them. As a result, a SBS image is generated as a picture of a
high-resolution layer 25 (enhancement layer). The combination unit 822 stores the picture of the

high-resolution layds ¥n tH&RareBRYRr BLNTRRGH  PERARIMGe-nBRionEd38scedtrsl it
image coding paRPatalds 898 gonvers ka3 image phihejleftaght \igw pivel mives 3(.AR dowgat to

the two pictures corresponding to the two resolutions. [0114] In the case of coding the 2D image,

on thd Gthef REMRE RRNFIAGE EOGiRG dMharaR 03868 Hverts the 2D image to two pictures
correspondfgy tp Ao resolutions. 35[0115]

The SVC encoder 870 converts the two pictures of the
low-resolution layer and the high-resolution layer, to two coded bit
streams of the low-resolution layer and the high-resclution layer.

15 [0118]

For example, the encoder 871 in the SVC encoder 870 codes the
picture stored in the frame buffer 831, and the encoder 872 in the SVC
encoder 870 codes the picture stored in the frame buffer 832.
[0119]

20 Alternatively, the encoder 871 in the SVC encoder 870 codes
the picture stored in the frame buffer 833, and the encoder 872 in the
SVC encoder 870 codes the picture stored in the frame buffer 834.
[0120]

Thus, the SVC encoder 870 converts the two pictures of the

25 low-resolution layer and the high-resolution layer, to the two coded bit
streams of the low-resolution layer and the high-resolution layer.
[0121]

The input signal control unit 860 switches the two switches 851
and 852 according to an instruction from the user, thereby switching

30 the pictures inputted to the SVC encoder 870.

[0122]

For example, in the case where the user instructs the image
coding apparatus 800 to code the 3D image, the pictures stored in the
two frame buffers 831 and 832 are inputted to the SVC encoder 870.

35 In the case where the user instructs the image coding apparatus 800
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For example, the horizontal-vertical reduction unit 815 reduces the 2D image in the horizontal and
vertical directions. As a result, a picture of the low-resolution layer is generated. The picture of the
low-resolution layer is stored in the frame buffer 833. Meanwhile, 5 the 2D image is directly stored in

the frame bueidifd ere PistR dhahgbiesaruoR RRtd il two BcitABoFaPERiDged

procedure, the image coding apparatus 800 converts the 2D image to the two pictures 10
correspondf @ofe@s ebRiiERd [baith e SVitheesvo@RERIELS70 converts the two pictures of
the Iow-resctlgti%l yer and the high-resolution layer, to two coded bit streams of the low-resolution

layer and the high-resolution layer. 15[0118] For example, the encoder 871 in the SVC encoder
870 codes the pictufd'&icT¥8 iR M LMHAE BUFS BRXERY HES cHebHRIB B FOHENSVE e HBEIENE70

codes tie pituesiaiecdsvr &¥naram Budes B3R dH I N ey ENa M 60‘%?3.?585 sipdhermVC

encoder 870 codes the picture stored in the frame buffer 833, and the encoder in the SVC

encoder 876 &R the pREIARINETHRLPIT B0/ adiqaies) wRtARY Jhe dassnatsed
converts the fo pightes of tlﬂﬁ@ﬂ@%m?mm@wrﬁ%rhﬁﬂw@degqbutmmw & theavg gpded

bit streams of the low-resolution layer and the high-resolution layer. [0121] The input signal
control unit 8808@fches the two switches 851 and 852 according to an instruction from the user,
thereby switahinp43p the pictures inputted to the SVC encoder 870. [0122] For example, in the case
where the user instructs the image coding apparatus 800 to code the 3D image, the pictures stored in

the twb%rame buffersNi24Hndt815 SERBHEEDE SIS IS #R%SE W HRrEadb GHER We
user instructy dhitaimasieteedins APBBelYIHhes the format of the image based on the

user instruction, the format of the image to be coded may be fixed to
one of the left-right view pixel mixed 3D format and the 2D format.
[0125]

15 FIG. 9 is a block diagram showing an example of an image
decoding apparatus according to this embodiment. An image
decoding apparatus 900 shown in FIG. 9 includes a system decoder
910, an SVC decoder 920, a frame buffer 931, an output unit 960, and
a display unit 890. The SVC decoder 920 includes two decoders 921

20 and 922. The output unit 960 includes two switches 961 and 963, an
output control unit 965, a pixel rearrangement unit 867, and two
frame buffers 871 and 972.

[0126]
The system decoder 910 executes system decoding on the

25 system stream, to demultiplex the system stream into the 3D
notification signal and the two coded bit streams of the low-resolution
layer and the high-resolution layer. The decoder 921 in the SVC
decoder 920 decodes the picture included in the low-resolution layer.
The decoder 922 in the SVC decoder 920 decodes the picture included

30 in the high-resolution layer. Here, the decoder 922 may decode the
picture of the high-resolution layer using the picture of the
low-resolution layer.

[0127]
The decoder 922 stores the decoded picture in the frame buffer

35 931. Thatis, the picture of the high-resolution layer is stored in the
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- 30 - to code the 2D image, the pictures stored in the two frame buffers 833 and 834 are inputted to
the SVC encoder 870. [0123] The system encoder 880 executes system encoding on the two 5 coded
bit streams and a 3D notification signal, and outputs a system stream. The 3D notification signal

indicates Wﬂ%lpﬁ ttE)quﬁ gflthe image is the left-right view pixel mixed 3D format or the 2D format.
[0124] ioThough %his em%%?meht describes the case where the input signal control unit 860 switches
the format df&he fdage based on the user instruction, the format of the image to be coded may be

fixed to one of the IefeIglys Ry RIGF) FRBIEE A EREALARH 416 2R (PETIR {IEB) At G dsi Block

diagram showing an example of an image decoding apparatus according to this embodiment.An image

decoding appeRafigobeRoRRk In BIE FRduass ardiitemideddtRr 380, etELD HEdb e a

frame Quffef 93la gy QERYEBNIRES ﬁr@&gﬁﬁ@lﬁyd@g_%o. The SVC decoder 920 includes two
decoders 921 20 and 922. The output unit 960 includes two switches 961 and 963, an output control

unit 965, a ﬁ&éﬂ%&rrangement unit 967, and two frame buffers 971 and 972. [0126] The system
decoder 910 execuies gyt GRCONNG 984G Re YIR@ SeadtifidameiHPiay A Syieca sigam

into the 3D notification signal and the two coded bit streams of the low-resolution layer and the

high-resolufiB® 128k g kiRt PIX§ tRAIXSE 8 JRFIES ddRIR IFR! pl@ard ANAREER the
low-resolutigp jayeg ghe daceeat832 indkn Qg anseder 920 degpdemibrpigiaire if‘ﬁ@deﬁi%i” the

high-resolution layer. Here, the decoder 922 may decode the picture of the high-resolution a%/er using
the pitfire 6ERE RRBRIMNoN RjeP 67 separates the image of the left view and the

image of the right view from the SBS image of the high-resolution
layer, and alternately arranges the image of the left view and the
image of the right view as left and right frames. The output unit 960
outputs an image obtained as a result of the rearrangement.

15 [0130]

In the case where the 3D notification signal indicates the 2D
format, the output unit 960 directly outputs the 2D image of the
high-resolution layer.

[0131]

20 By the above-mentioned procedure, the output unit 960
outputs the image decoded by the SVC decoder 920, in the output
mode specified by the 3D notification signal. Here, the output unit
960 may store the image in any of the two frame buffers 971 and 972,
in order to output the image at a proper timing. The 3D image

25 includes the picture of the left view and the picture of the right view.
In other words, the 3D image includes pictures twice as many as the
2D image. This being so, in the case of the 3D image, the output unit
960 executes the output process at high speed. The display unit 990
displays the image outputted from the output unit 960.

30 [0132]

In this embodiment, the 3D notification signal is notified in the
system layer from the coding side to the decoding side. This allows
the image decoding apparatus 900 to recognize the difference in
output mode associated with the difference in image format, before

35 decoding in the video layer. Hence, the image decoding apparatus
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[0127] The decoder 922 stores the decoded picture in the frame buffer 35931. That is, the
picture of the high-resolution layer is stored in the - 31 - frame buffer 931. [0128] The output
control unit 965 in the output unit 960 switches the two switches 961 and 963 according to the 3D

tificati ' h trolli il fn | he 3D
notiication Joal A el o B B 2 Lt L e e

executes redftdnGérleteFor aisidide, Shis Pixebioakafabiyaenent MAIOET efiatte!th® Bndbe of the
left view angd{ihg imags gtiBR @B%‘/iﬁWJ@@ dherRBS RIS QL H18 AYER BRIy layer. and

alternately arranges the image of the left View and the image of the right view as Iéft and right frames.
The output @it 98d outputs an image obtained as a result of the rearrangement. 15[0130] In the

case wiiere the 3D palfigalionggnal indicptes Nie?PJOHBFNG REPYHUNLIFACHISSHY Sigpigs the

2D image of the high-resolution layer. [0131] 20By the above-mentioned procedure, the output unit

960 outputs TREMNEAGE B¥Eodef By Bie ST Wéisdeisoaoy id 8 S6pRERDAR SheiBd By tHEND
notification gignal. He{Rs the PHiL HBE $80naysiorethg fneea e o oh e wyame ey 971

and 972, in order to output the image at a proper timing. The 3D image 25 includes the picture of the
left view an8 RRApREWE 808 e right view. In other words, the 3D image includes pictures twice as

many as the@P3jmpge. This being so, in the case of the 3D image, the output unit 960 executes the
output process at high speed. The dis Ig(#nit 990 displays the image outputted from the output unit

960. 30[0132] In thiEKmbddiniene ) 85N SLiRGHRM sRIfEVE RBLRTIARRRE 3R Melfoh the
coding sidejg Hipedgeedivgrsifie Jhisradsaccording to this embodiment. An image

decoding apparatus 1000 shown in FIG. 10 includes a system decoder

1010, an AVC decoder 1020, a frame buffer 1031, and a display unit

1090. The image decoding apparatus 1000 is an AVC-compliant
15 reproduction apparatus.

[0135]

The image decoding apparatus 1000 is incapable of decoding
the layer other than the low-resolution layer, in the system stream
generated by the image coding apparatus 800 according to this

20 embodiment. That is, the high-resolution layer is not decoded. A
decoder 1021 in the AVC decoder 1020 decodes only the
low-resolution layer, and the display unit 1090 displays only the
low-resolution layer. Thus, the system stream generated by the
image coding apparatus 800 according to this embodiment is

25 backward-compatible with an AVC-compliant reproduction apparatus.
[0136]

Though this embodiment describes an example where SBS is
used as the left-right view pixel mixed 3D format, the left-right view
pixel mixed 3D format may instead be TAB {Top And Bottom) and the

30 like, Reduction and synthesis can be realized by properly selecting
the enlargement or reduction direction (e.g. horizontal or vertical)
and the pixe! sampling method (e.g. interlaced scanning on rows or
columns or lattice-like thinning) according to the difference in position
of the left view image area and the right view image area.

35 [0137]
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the image decoding apparatus 900 to recognize the difference in output mode associated with the
difference in image format, before 35 decoding in the video layer. Hence, the image decoding
apparatus - 32 - 900 can execute resource allocation and initialization in the output unit 960

beforehand, such aP@M@PH%@GFP%WWJ&@BB&*ﬂﬁé‘%ip%?&ttl%‘ 868 i3geeddBnage

high-resolution 2D image. [0133] 5Besides, thére is no néed to notify the 3D notification signal from
the SVC ded646rHP@ v@ERE YRIGPE£0a8 RAHO 6Mpat DRI 0 ETHIS BEHINBIRGEaSSaSHAPler

structure of{ae SURSEeFREngrApPaRE 808- IB23APTIGI4A sRchlackidAgraBhrYdR Znother

example of the image decoding apparatus according to this embodiment. An'image decoding
apparatus 1008%BewliiPRT. 1) BRI ysed dRBoaEa ed i AlS 8@ er 1020, a frame
buffer %OSl[grqug]jisplay unit 1090. The image decoding apparatus 1000 is an AVC-compliant 15
reproduction apparatus. [0135] The image decoding apparatus 1000 is incapable of decoding the

layer other than theflb{-rdsbI WS < NinaK8 BJRIENPE @ am ) bhe ARSE D\PHRY iR&G0 W%y tO

apparatus 80 acoeBing i Hig 20 AMbedirRito Fhat i the ighureaoMprrdage sy s srcesrd. A
decoder 1021 in the AVC decoder 1020 decodes only the low-resolution layer, and the display unit
1090 displalB B e IBLEFBNERIATRYENANAE HedsFQElR G RIS GEATM IS RS ihEE B6ding

apparatus @fracceydingltndbis embedimpss i dit backwane-copepatilespitzan A oamplipnb

reproduction apparatus. [0136] . Though this embodiment describes an example where SBS is
used A8 the RiErjf A IRELSES FolfA&t, NV HERIHT RN pixel mixed 3D format may instead
be TAB (TopgArgiBottom) and the 30 like. Reduction and synthesis can be realized by properly
selecting the enlargement or reduction direction (e izontal or vertic

.g. hori l) and the pixel sampling
oot (0.5, mr SR coN A SRS by SaR RS AL SR ) S SAAIAPIS HIe0
difference it pasiign of Hatrit viewirpag@areajayt ingtdght iew dfiege dipeludes attribute

information of a coded bit stream obtained by coding an image
15 according to the scalable video coding scheme. The SVC descriptor is

also referred to as an SVC extension descriptor.

[0140]

A syntax of the SVC descriptor is described in NPL 4 (ISO/IEC

13818-1: 2007/Amd 3: 2009) or NPL 5 (Recommendation H.222.0
20 (2006) Amendment 3 (03/09) “Transport of scalable video over ITU-T

Rec. H. 222.0 | ISO/IEC 13818-1").

[0141]

In FIG. 11, frame_packing_info_present_flag is inserted as the
3D notification signal instead of a reserved bit, in the syntax described

25 in the above-mentioned documents.
[0142]

For instance, the format of the image is the left-right view pixel
mixed 3D format in the case where frame_packing_info_present_flag
is 1, and the 2D format (normail SVC stream) in the case where

30 frame_packing_info_present_flag is 0.
[0143]

Though frame_packing_info_present_flag is used here as an
example of the 3D notification signal, the syntax name, the range of
the value (0 and 1), and the meaning of the value are not limited to

35 this example. Other forms of expression are also applicable so long
34 -



35[0137] Furthermore, the image coding apparatus 800 and the image decoding apparatus 900
may perform a noise reduction process such as lowpass filtering, after the reconstruction of the
high-resolution 3D image. Higher image quality can be attained in this way. 5[0138] FIG. 11 shows an

example of a8 RME HBediBier 85505IRG 1R R REIBHIME bt AESFHPHY &t de HepslyB MPE-2

Systems and the like. Attribute information of a coded bit stream, such as a frame  rate, is included
in the deschfér.r BB sydtimn Birahrabes@id®td208A$ embodiment includes the SVC descriptor.
[0139] ﬂjg @,)_{j: descriptor is a type of descriptor for a scalable video coding scheme. The SVC
descriptor thereforé includes attribute information of a coded bit stream obtained by codinggn image

15 according to the SPRHSIB \iBiS 850RGEIMERE. FRS YRR RMipRrasiE iE8E8 ttNe. APsve

extension dagkinEstieQigna BYNXitbe G HSSERIPTAT dPRETBHUINIYRE SR/ IERe
13818-1: 2007/Amd 3: 2009) or NPL 5 (Recommendation H.222.0 20 %'2006) Amendment 3 (03/09)

"Transport bPSEAHNB R B0 PUCPRAIMIESBE 546N EC 18818 NplAGatioN Heng 11,

frame_packingyini9e pipseitdlag 4% inpered @s the 3pgwitiisatian signal bytead ekarpsesyedhit, in
the syntax described 25 in the above-mentioned documents, 0142@] For instance, the format of the
image is the MR Ji@v@p%?ﬁﬂ%‘&%lﬁﬁ?ﬁ%@ﬁ%e%eﬁ%%r $SMPHKing_info_present_flag

is 1, and thg @P4grmat (normal SVC stream) in the case where 30 frame_packing_info_present_flag is
0.

10 In addition to the last one reserved bit, the SVC descriptor also
contains five reserved bits as the ninth item. For example, these five
reserved bits may be replaced with frame_packing_info_present_flag
of one bit and four reserved bits.

[0146]

15 As described above, the image coding apparatus 800 notifies
the image decoding apparatus 900 in the system layer whether or not
the format of the image is the left-right view pixel mixed 3D format.
This enables the image decoding apparatus 900 to smoothly switch
the output mode. The image coding apparatus 800 and the image

20 decoding apparatus 900 can therefore properly handle the 3D video
format including the base layer and the enhancement layer.

[0147]
[Embodiment 3]
Embodiment 3 of the present invention describes a system

25 layer compliant with MPEG-2 Systems, which is applicable to the
image coding apparatus and the image decoding apparatus according
to each of Embodiments 1 and 2.

[0148]
FIG. 12 is a diagram showing a system stream of MPEG-2

30 Systems according to this embodiment. The system stream shown in
FIG. 12 is composed of TS (Transport Stream) packets. The system
encoder 180 in Embodiment 1 and the system encoder 880 in
Embodiment 2 may each generate the system stream composed of the
TS packets shown in FIG. 12. The following describes a structure of

35 the system stream in detail.
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[0143] Though frame_packing_info_present_flag is used here as an example of the 3D notification
signal, the syntax name, the range of the value (0 and 1), and the meaning of the value are not limited
to 35 this example. Other forms of expression are also applicable so long - 34. as it is possible to
notify whet pﬁg?t the format of the image is the left-right view pixel mixed 3D format. [0144] Though
this embodiment déscribes an example where the 3D 5 notification signal is inserted at the end of the

SVC descriptor, theliRge oo sitferdg hot fRitkd fRB@HIMEBDb hodMAtbhsi§d nfyadREerted
at another tResiforE i Higdpie ﬁ?sﬁ:ri@@éi’p?@%%g‘ I Ressripky oHer Shan iRerh¥C.dasgiptor.

[0145] 10In addition to the last one reserved bit, the SVC descriptor also contains five reserved bits as

the ninth itefAYE6r exBifiéidREs€ AT FestaaRRehaYRe Ipiitedifi@o layer is stored in

frame_packprpsinfpapresarie dagiehape biran s {puaeseivee REss[0146] 15As described above, the
image COdriﬁgiap aratus 800 notifies the image decoding apparatus 900 in the system layer whether or

not the for bhlhé image is the left-right view pixel mixed 3D format. This enables the image

decoding apparatus-8bio graeaihioaeighdae Sutentrewgentha dd%n@@emdirm@maéawwmnd
the image 20 decoding apparatus 900 can ther_eforeé)lroperl handle the 3D video format including the

base layer @ EIeihaR@RER IBAGKRI1 ) In @ plurality of PES packets. Moreover,

video coded data corresponding to a plurality of pictures may be

10 stored in one PES packet. Furthermore, audio coded data may be
stored in PES packets. PES packets are then divided into a plurality
of TS packets of a fixed length.

[0151]
Meanwhile, a descriptor is stored in a section. A section is one

15 of the data structures used in MPEG-2 Systems. Sections are divided
into a plurality of TS packets of the fixed length, as with PES packets.
[0152]

TS packets corresponding to PES packets and TS packets
corresponding to sections are multiplexed as the system stream. In

20  detail, TS packets corresponding to sections are periodically inserted
between TS packets corresponding to PES packets. Note that
intervals at which TS packets are periodically inserted are not limited
to regular intervals.

[0153]

25 There is an instance where a plurality of descriptors are stored
in the system stream. These descriptors have two types, namely, a
descriptor indicating attributes of audio and video and a descriptor
indicating attributes of a program that contains audio and video. The
MVC descriptor and the SVC descriptor are each a descriptor

30 indicating attributes of audio and video. The format information in
each of Embodiments 1 and 2 may be stored in a descriptor indicating
attributes of a program.

[0154]
The system layer in each of Embodiments 1 and 2 may be

35 compliant with MPEG-2 Systems. That is, the system stream
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[Embodiment 3] Embodiment 3 of the present invention describes a system 25 layer compliant with
MPEG-2 Systems, which is applicable to the image coding apparatus and the image decoding
apparatus according to each of Embodiments 1 and 2. [0148] FIG. 12 is a diagram showing a system

stream of “@T&% %Q@yﬁe’ﬁﬁéﬁ“‘%’é@mtqé@%re”ﬁhgcmﬂ?fﬂ € Systehuekiean eheWndn g1G 121s

composed of TS (Transport Stream) packets. The system encoder 180 in Embodiment 1 and the
system encd86£88EPrEmbodiment 2 may each generate the system stream composed of the TS
packets shown #5HIG. 12. The following describes a structure of 35 the system stream in detail.
[0149] he MVC encoder 170 in Embodiment 1 and the SVC encoder 870 in Embodiment 2 each
generate vilEsdeeedngntitthe video layer. The video coded data generated in the video layer is

stored 4n 5 PES (Packegefl frlemeniarySigamppasksis. NwohtionHeresyideesoded Jatem

corresponding to one picture may be stored in one PES packet or in a plurality of PES packets.

Moreover, VRIE8 RN BAR R MEbAYRE oWtk & PRIGRE IRayD REstHRAIS ohePRS
packet. FUrH\eHRPER: A4 09 daadray Be siieddn FEpankels St mackeizare than ¢yided

into a plurality of TS packets of a fixed length. [0151] Meanwhile, a descriptor is stored in a section. A
section is oREMBS NS dtr8Bfrés used in MPEG-2 Systems. Sections are divided into a plurality
of TS packztg pg@? fixed length, as with PES packets. [0152] TS packets corresponding to PES
packets and TS packets corresponding to sections are multiplexed as the system stream. In 20detail,

TS patkets correspbh@ing & 'SedtdiRdi@Petdawingisde e mple of a structure of a box
in MP4 according to this embodiment. A MP4 file is composed of

boxes. For example, a box has a size, a type, and data, as shown in

FIG. 13. The size indicates a size of the entire box. The type is an

identifier of the box, and is expressed by four alphabet characters.
15 The box may further include version information and flag information.

Boxes are hierarchically stored in a MP4 file,

[0157]

FIG. 14 is a diagram showing an example of a structure of a MP4

file according to this embodiment. In the example shown in FIG. 14,
20 the MP4 file is composed of a box whose type is ftyp, a box whose type
is moov, and a box whose type is mdat (hereafter simply referred to as
ftyp, moov, and mdat, respectively). ftyp, moov, and mdat are
top-level boxes in a hierarchical structure of a plurality of boxes in the
MP4 file.
25 [0158]

Not only a frame reproduction time and address information in
the MP4 file but also attribute information of video or audio in the MP4
file is stored in moov. In other words, head information necessary for
reproducing AV coded data (audio coded data and video coded data) is

30 stored in moov. The AV coded data is stored in mdat.
[0159]

The system encoder 180 in Embodiment 1 and the system
encoder 880 in Embodiment 2 may each generate such a MP4 file.
The format information in each of Embodiments 1 and 2 may be stored

35 in moov, as attributes of video coded data. In more detail, the format
-37-



between TS packets corresponding to PES packets.Note that intervals at which TS packets are
periodically inserted are not limited to regular intervals. [0153] 25There is an instance where a plurality
of descriptors are stored in the system stream. These descriptors have two types, namely, a descriptor

indicating aitiBwes,ef &4diq g\pcb\édgfb@@qqueg%iegpriwqiﬁgm attributes of a program that contains

audio and video. The MVC descriptor and the SVC descriptor are each a descriptor 30 indicating
attributes of Q&8 hnd video. The format information in each of Embodiments 1 and 2 may be stored

in a descriptor indiga{ing aftsbytes0f K RHIHAN JAbWIng a bbe HVELAHE@YRED @achiefure
Embodiments 1 and 2 may be 35 compliant with MPEG-Z Systems.That is, the sgsstem stream - 36-

generated RGHREFREERYD B STHRRGEENded BHean an8RoscARGYo15sPitrdbEmeht 4]
SEmbadimeyy el HieprgeeRkinIHiaN JEECTGs asvsiamdayrt eapliant wil &1RA puhienils,

applicable to the image coding apparatus and the image decoding apparatus according to each of

Embodime®& Paxgs. fiesd] uBis Msadly fAgRMg Sibviihg B eXHrfniE & -a srhisuen?RIBSx in

MP4 accorgigg; e t8isrero PRYETRIN- foMf24 die fe gorpesed mifepyee For example, a box has a size,
a type, and data, as shown in FIG. 13. The size indicates a size of the entire box. The type is an

identifier oflifld 96)1, and is expressed by four alphabet characters.
FIG. 16 is a diagram showing an example of header information

10 according to this embodiment. FIG. 16 shows a plurality of boxes
included in moov. For example, moov includes a box whose type is
tkhd (Track Header Box) (hereafter simply referred to as tkhd), and a
box whose type is vmhd (Video Media Header Box) (hereafter simply
referred to as vmhd).

15 [0162]

Top-level header information corresponding to a track is stored
in tkhd. The track corresponds to one set of AV coded data of video
or audio. In the case where the track is video coded data, header
information of the video coded data is stored in vmhd.

20 [0163]

The format information in each of Embodiments 1 and 2 may be
stored in a reserved area in tkhd or vmhd. Alternatively, the format
information may be stored in graphicsmode which is a field included in
vimhd. A list of values indicating a video structure is defined in

25 graphicsmode. A value indicating the left-right view pixel mixed 3D
format may be added to this defined list.

(0164}

It is possible to add a new box to the MP4 file. Hence, a new
box for storing the format information in each of Embodiments 1 and

30 2 may be added to the MP4 file.

[0165]

The system layer in each of Embodiments 1 and 2 may be
compliant with MP4. That is, the system stream generated in the
system layer may include a box containing format information and a

35 box containing a coded stream. In this case, the image coding
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15 The box may further include version information and flag information. Boxes are hierarchically
stored in a MP4 file. [0157] FIG. 14 is a diagram showing an example of a structure of a MP4 file
according to this embodiment. In the example shown in FIG. 14, 20 the MP4 file is composed of a box

whose typeys ifypa & 0% WHORR YRR é% )E‘%Fé’c@ﬁ?rﬁg b J%'Pé?dmﬁ s RPERATSUFMEheferred

to as ftyp, moov, and mdat, respective , mooV, and mdat are top-level boxes in a hierarchical
structure ofla Pk GRS InUHAE VP2 ﬁifpé/. Colessm)iptorngt 6AIG HY4meespféBEetion time and
address inf[JU'@@t' in the MP4 file but also attribute information of video or audio in the MP4 file is
stored in moov. In other words, head information necessary for reproducing AV coded data (audio
coded datal&T8 bREHe8A¢dhta) is 30 stored in moov. The AV coded data is stored in mdat. [0159]

The system encodgr 4 8@ra faketimR lapdititRISY SR iCqdsh8R0 &Ewﬁeﬁb%wgach

generate such a MP4 file. The format information in each of Embodiments 1 and 2 may be stored 35 in

moov, as aBfSXELI8G/ide0 EFABSAHRE M nRr@ Bethf (R iRl TGRSR Mas h&omB@ IR a box
in moov. [0866h po it Bisthdiagrn ehawita . bpguvarOaicahurpir FraeEinade diisg

embodiment. FIG. 15 shows moov. A plurality of 5 boxes are further contained in a data area in moov.

Thus, a pluPRASEE LS 8RERIBEFHt AMEaARRYE FIRRAGBR 8RS his enables various information
to be storeq gnjtgy MP4 file. [0161] FIG. 16 is a diagram showing an example of header information

10 FIG. 17 is a block diagram showing an example of the image
coding apparatus according to this embodiment. An image coding
apparatus 1700 shown in FIG. 17 includes a video layer unit 1710 and
a system layer unit 1720. The video layer unit 1710 generates a
coded stream by coding an image composed of one or more pictures.

15 The system layer unit 1720 generates a system stream for
transmitting or storing the coded stream.

[0168]

The video layer unit 1710 includes a coding unit 1701. The
system layer unit 1720 includes a multiplexing unit 1702,

20 [0169]

FIG. 18 is a flowchart showing an example of an operation of
the image coding apparatus 1700 shown in FIG. 17.

[0170]

First, the coding unit 1701 codes the image to generate the

25 coded stream (Step $1801). Here, in the case where the format of
the image is the left-right mixed format, the coding unit 1701 codes
the image that includes the base layer and the enhancement layer and
that has the left view image area and the right view image area in each
picture,

30 [0171]

Next, the multiplexing unit 1702 muitiplexes the coded stream
and an identifier, to generate the system stream (Step $S1802). The
identifier indicates whether or not the format of the image is the
left-right mixed format. The left-right mixed format is a format that

35 includes the base layer and the enhancement layer for providing a
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io according to this embodiment. FIG. 16 shows a plurality of boxes included in moov. For example,
moov includes a box whose type is tkhd (Track Header Box) (hereafter simply referred to as tkhd), and
a box whose type is vmhd (Video Media Header Box) (hereafter simply referred to as vmhd). 15[0162]

Top-level headps ioraYaHY FRESSRPRIRG 13 AtragkdStHore Hutkhd Tdw HAskCmapeiely one

set of AV coded data of vided or audio. In the case where the track is video coded data, header
information@? thé Niigeoket @td T 28R eANATHRE 26D IITLUre Thd R ARGHAAIBAM dach of

Embodimenisel @ @dmestBa FOERSHE i teser¥diaeadp b on MhgzAliernatively, the format

information may be stored in graphicsmode which is a field included in vmhd. A list of values indicating
a video strucddiré &l defined in 25graphicsmode. A value indicating the left-right view pixel mixed 3D

format gnay be addqthipsthisHefined digle [0d6ding  apiia Passibleto @dd asewdhendedhe Mkfile.

Hence, a new box for storing the format information in each of Embodiments 1 and 30 2 may be added

to the MP4 FkS {818 5itrRE §)BAlIS/Re bl s dtarmib@tiond A SR8 Sy=ipre YR Wik Mpa.

That is, the g¥giga sHeam aenerrie d tha syrdemlayel mayeciige atbex tentamigtionisted
information and a 35 box containing a coded stream. In this case, the ima%?%n? - 38 - appgratus
is&tite

and the imdG¥ B bdind REpATARR5N ALY ETRRRiAENE 1 4RF2RRd RINRP G&S¥¢riptor
or the SVC Hgsrdirion: 1 6B]REMbadimens birkdtn imagte¢nsiNg arpaialiscanth g imagedietheing

appar?(t)us enhancement layer.
[0173]

Note that the video layer unit 1710 and the coding unit 1701
correspond to the MVC encoder 170 and the two encoders 171 and 172
according to Embodiment 1, and correspond to the SVC encoder 870

15 and the two encoders 871 and 872 according to Embodiment 2.
[0174]

Hence, the video layer unit 1710 and the coding unit 1701 may
execute the same process as the MVC encoder 170 and the two
encoders 171 and 172 according to Embodiment 1, and may execute

20 the same process as the SVC encoder 870 and the two encoders 871
and 872 according to Embodiment 2.
[0175]
In addition, the system layer unit 1720 and the multiplexing
unit 1702 correspond to the system encoder 180 according to
25 Embodiment 1, and correspond to the system encoder 880 according
to Embodiment 2. Hence, the system layer unit 1720 and the
multiplexing unit 1702 may execute the same process as the system
encoder 180 according to Embodiment 1, and may execute the same
process as the system encoder 880 according to Embodiment 2.
30 [0176]

Moreover, the system layer unit 1720 (system layer) may be
compliant with MPEG-2 Systems. That is, the multiplexing unit 1702
in the system layer unit 1720 may generate the system stream
including the coded stream and the descriptor.

35 [0177]
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according to Embodiment 5 of the present invention include main components of the image coding
apparatus and the image decoding apparatus described in the above embodiments. [0167] 10FIG. 17
is a block diagram showing an example of the image coding apparatus according to this embodiment.

An image coding apparaild FO% FROWIRBIGat e INAHARS 4 Yider lByRIatit baAd Fndagysiem

layer unit 1720. The video }ger unit 1710 generates a coded stream by coding an image composed of
one or mor&PEEIEBNE5 WH s diem My vf W7 20dRpe 6ot B Gy giream fbb &hnkitiRg or

storing the E‘Eﬁﬁ,‘#\?”ﬁﬁ'ﬁ- P38 in the W@@d@}mgé?it&mp nphigesrmeodigd dnih/Qindhe
system layer unit 1720 includes a multiplexing unit 1702. 20[0169] FIG. 18 is a flowchart showing

an example2SiEH gpReatiort Beume WaYEev KHen Saat091500 R EABeRS idt e gt @ caredhe
coding 4init dQ¢adestheipracdeganerale firitRgeded Seam ASIEP RO th&lpgs injlpgase

where the format of the image is the left-right mixed format, the coding unit 1701 codes the image that

includes theSa52aBRF Bt Y% 8RKhABENTM RELANEIRAIRHR RS ERS/BRIMRABERNEE RNE AR right
view image greann@a¢hpiothe. SR EENexh the prtialexing ung 192 Jeuliiaxesdhereasied

stream and an identifier, to generate the system stream (Step S1802). The identifier indicates whether

or not the fdnREf BRSEABY S (RS IERGIQATRIXEEWrmat. The left-right mixed format is a format that
35 includesithe hase layer and the enhancement layer for providing a - 39.

10 In the case where the system layer unit 1720 is compliant with
MPEG-2 Systems and the video layer unit 1710 is compliant with the
multiview video coding scheme, the multiplexing unit 1702 may insert
the identifier in the descriptor for the multiview video coding scheme,
and multiplex the coded stream and the descriptor that includes the

15 identifier, to generate the system stream.

[0179]

Thus, the image is coded according to the multiview video
coding scheme, and the identifier is inserted in the descriptor for the
multiview video coding scheme. The image coding apparatus 1700

20 can therefore generate the proper system stream using the descriptor.
[0180]

Moreover, the video layer unit 1710 (video layer) may be
compliant with H.264 MVC which is a standard of the multiview video
coding scheme. That is, the coding unit 1701 in the video layer unit

25 1710 may code the image according to H.264 MVC to generate the
coded stream.

[0181]

In the case where the system layer unit 1720 is compliant with
MPEG-2 Systems and the video layer unit 1710 is compliant with

30 H.264 MV(, the multiplexing unit 1702 may insert the identifier in the
MVC descriptor for H.264 MV(C, and multiplex the coded stream and
the MVC descriptor that includes the identifier, to generate the system
stream.

[0182]

35 Thus, the image is coded according to H.264 MVC, and the
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plurality of degrees of accuracy, and that has the left view image area and the right view image area in
each picture. The coded stream is the coded stream generated by the coding unit 1701. [0172] 5Thus,
the image coding apparatus 1700 can generate the system stream that enables determination in the

system layer, ofale] i i i xed image
coding appqa(rjgbg? E%%qggrﬁ %ﬁg%g\énﬁmée%ggnﬁsm%%gggﬂgggﬁﬂ%hg tm%i@ég layer and
the 10 enhaFeehiéht #3eam@Lys] 17 0loeanatirendfieoga s nafate othsd heoRRIing YREIno1
correspond ¢ grl}{l\{gﬁ,%otqi?é HQ@ngég%,tymgp_coders 171 and 172 according to Embodiment 1,

and correspond to the SVC encoder 870 15 and the two encoders 871 and 872 according to
Embodimerit®! @1?74] Hence, the video layer unit 1710 and the coding unit 1701 may execute the

same pjocess as the o praoderd Mandahs bR AT andrl R sRURaEpBRymen!

1, and may execute 20 thé same process as the SVC encoder 870 and the two encoders 871 and 872
according t¢EfiB&HimERENPLTHIE ViHeRditRretha§dterddfer (M0 aN& e M@YpIBRng

unit 1702 coreappanstie Wik AYsiestkargater s8Aercerdino o254 mindiment . @pgieastesnond to

the system encoder 880 accordirL?; to Embodiment 2. Hence, the system layer unit 1720 and the

multiplexing“iAR 218 fiay Rieduid thEnsanfee e BNtk i Bréns BCSRT B Ee B Y C.

Embodiment 4 e3Bd &3) iREeHISOAS BAPEHEORRSR AR dW0 DITER €Ha0HEr SSPasroidiR:ned
Embodiment 2. 30[0176 Moreover, the system layer unit 1720 (system layer) mez%)be compliant

with MISEG I 395 fad Higdt i Fiie anfpi¥ e gv0g It ShsterR 18HECESE T X8 by §éherate
the system strram;inebidingdhe epded sirgam Apdbbe-daagripiert 3004 e mViaaevgrvirydeo

layer unit 1710 (video layer) may be compliant with the multiview video coding scheme. That is, the
coding unit SRS RFUSEDRIRB[EHEN$710 may code the image according to the multiview video
coding scheqpe ®qgenerate the coded

Moreover, the coding unit 1701 may code the image of the
15 left-right mixed format in the case where the format of the image is
the left-right mixed format, and code the image of the left-right
independent format in the case where the format of the image is not
the left-right mixed format. The left-right independent format is a
format that includes the picture of the left view and the picture of the
20 right view as separate pictures.
[0185]

Thus, the image coding apparatus 1700 can code the image of
the left-right mixed format or the image of the left-right independent
format.

25 [0186]

Moreover, the video layer unit 1710 (video layer) may be
compliant with the scalable video coding scheme. That is, the coding
unit 1701 in the video layer unit 1710 may code the image according
to the scalable video coding scheme to generate the coded stream.

30 In more detail, the coding unit 1701 may code the image including the
base layer and the enhancement layer.
[0187]

In the case where the system layer unit 1720 is compliant with

MPEG-2 Systems and the video layer unit 1710 is compliant with the

35 scalable video coding scheme, the multiplexing unit 1702 may insert
wd? .



5 stream. In more detail, the coding unit 1701 may code the base layer as the base view and the
enhancement layer as the non-base view and, when coding the enhancement layer as the non-base
view, reference to the base layer as the base view. [0178] 10In the case where the system layer unit

1720 is corppiant Wil MEE 4 R¥SeaRt At e pidemay et uMHHELQ 18 eampliani yilt Hierpultiview

video coding scheme, the multiplexing unit 1702 may insert the identifier in the descfiptor for the

multiview viied dodihg Bt heear@ A ttisEseRBicadet Sh8aftSsd tREHEBANANHADSAUERS the
15 identifief @ QERRIAR g ShEpat 878 siPdtdin strdBy, the image is coded according to the

multiview video coding schéme, and the identifier is inserted in the descriptor for the multiview video
coding schéé 8tk image coding apparatus 1700 20 can therefore generate the proper system

Strearr_lz,using the desgrptor. [@]]@Qimagwofgoﬁd@@ Vziﬂﬁ?dﬁt‘dﬁﬁ niiéWEﬂéViQ@@ layee 'U?d’et@
compliant with H.264 MVC which is a standard of the multiview video coding scheme. That is, the

coding unit 498iNA HEFIBS 198k o5 dedifia) 5dP aRT RdgatRErdRs F6iRtEsAfaN ENg

generate theceadas sHgawo[0d8thg sdR &M EaseTwReravhe ysirIaysbpitd¥de isTomelant with
MPEG-2 Systems and the video layer unit 1710 is compliant with 30 H.264 MVC, the multiplexing unit

1702 may inBEX HARTGeARME TR tReMOPHRRGHRY FOFM2BE FRAD, HiNAulibfek BREEHIES stream
and the MVGdesgiiptor that includes the identifier, to generate the system stream. [0182] 35Thus, the
image is coded according to H.264 MVC, and the -41- identifier js.inserted in the M\VC descriﬁg{: for

H.264MVC. The if8EERUR app&ra¥id 89002 %R thEiRtbreldehBratd \AE Prdf¥Ed st &P ¥t
using the MMSrigReriton il 831 264 SVC which is a standard of the scalable video

coding scheme. That is, the coding unit 1701 in the video layer unit
1710 may code the image according to H.264 SVC to generate the
coded stream.
15 [0190]
In the case where the system layer unit 1720 is compliant with
MPEG-2 Systems and the video layer unit 1710 is compliant with
H.264 SVC, the multiplexing unit 1702 may insert the identifier in the
SVC descriptor for H.264 SVC, and multiplex the coded stream and the
20 SVC descriptor that includes the identifier, to generate the system
stream.
[0191]
Thus, the image is coded according to H.264 SVC, and the
identifier is inserted in the SVC descriptor for H.264 SVC. The image
25 coding apparatus 1700 can therefore generate the proper system
stream using the SVC descriptor.
[0192]
Though H.264 SVC is a typical example of the scalable video
coding scheme, the video layer unit 1710 (video layer) may be
30 compliant with a standard other than H.264 SVC. For example, the
video layer unit 1710 may be compliant with a successor to H.264 SVC.
There is a likelihood that the scalable video coding scheme is defined
in HEVC which is a successor to H.264. The video layer unit 1710
may be compliant with the scalabie video coding scheme of HEVC.
35 [0193]
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5Though H.264 MVC is a typical example of the multiview video coding scheme, the video layer unit
1710 (video layer) may be compliant with a standard other than H.264 MVC. For example, the video
layer unit 1710 may be compliant with a successor to H.264 MVC. There is a likelihood that the

multiview video coglipsy seRearie igrlefinedilAdn HIRYC tHigh Effisipcy-yileo gaslinghwhieh i
successor to H.264. The vided layer unit 1710 may be compliant with the multiview vide0 codin

 vide . \ . g
scheme of HEVEOFSRRIOMEER\RY, tRetbsifg TmitvIToN! baEMRtIRAJDEr tReaER1dR-5h8/ mixed
format in the pasegmiersithed Foran atthgndagsds thedafriiggerediemi cardcedesheymage of

the left-right independent format in the case where the format of the image is not the left-right mixed
format. Thé M&t-AgRENYEIETRIRo/PEME L RFnthSnNAGEISE Rebithife G THEIBRYVIEN%RE the
picture;of thg #@rght view as separate pictures. [0185] Thus, the image coding apparatus 1700
can code the image of the left-right mixed format or the image of the left-right independent format.
25[0186] OB over, the video layer unit 1710 (video layer) may be compliant with the scalable

video coding schenmgyidat ip.ctherpeiRg WHdiAYL imbenddeodayrirdii 471 meyeoge dse image
according to the scalable video coding scheme to generate the coded stream. 30 In more detail, the
coding unit TYENHAN AR ﬁ%%é&é? iNIGER e PEERFSOLRE Fie BIMY e MRFEEP87] In
the case whetmibesysient laygaynit 1720 is compliant with MPEG-2 Systems and the video layer unit
1710 is corppliant with the 35 scalable video coding scheme, the multiplexing unit 1702 may insert -
42- the id |ﬁ§§§vthe descriptor for the scalable video coding scheme, and multiplex the coded

stream and the des@intes thet, ineledes theddeniifierato teeeraia the systae stRanrght mixed
format, inputted to the image coding apparatus 1700 may be
generated by a separate, independent image generation apparatus.
That is, the image coding apparatus 1700 need not have a function of
15 generating such an image.
[0196]

FIG. 19 is a block diagram showing an example of the image
decoding apparatus according to this embodiment. An image
decoding apparatus 1900 shown in FIG. 19 includes a system layer

20 unit 1910, a video layer unit 1920, and an output unit 1503.
[0197]

The system layer unit 1910 obtains the coded stream from the
system stream for transmitting or storing the coded stream. The
coded stream includes the image composed of one or more pictures.

25 The video layer unit 1920 decodes the image in the coded stream.
[0198]

The system layer unit 1910 includes a demultiplexing unit 1901.

The video layer unit 1920 includes a decoding unit 1902.

f0199]

30 FIG. 20 is a flowchart showing an example of an operation of
the image decoding apparatus 1900 shown in FIG. 19.
[0200]

First, the demultiplexing unit 1901 demultiplexes the system

stream into the coded stream and the identifier, to obtain the coded

35 stream and the identifier (Step S52001). The identifier indicates
- 44 -



[0188] 5Thus, the image is coded according to the scalable video coding scheme, and the identifier is
inserted in the descriptor for the scalable video coding scheme. The image coding apparatus 1700 can
therefore generate the proper system stream using the descriptor. [0189] 10Moreover, the video layer

unit 1710 (YegadRG IPR0Re ARTRlIREY B 1764 %%E%VEEC?H%%FW%@PHW&%P@X leo

coding scheme. That is, the coding unit 1701 in the vide0 layer unit 1710 niay code the image

according td Pie2éafEviailganbra fite coabd st d@rTsd100pt INfHudesasd dHAs théayBfem

layer unit 1 ZHS GOMRIRARNER MBRE-FaPLtterty appdiediago psIutlity 16 gagpiaat wih
H.264 SVC, the multiplexing unit 1702 may insert the identifier in the SVC descriptor for H.264 SVC,
and multiplé@%r&ﬁ%d%ﬂgaﬁ'ﬂaﬁd’tﬁé s\iefde¥iANiol MAGRCRIERE RO HdiiBck 4D beris e the
systemsstreama fd Hiea inTBHEHNSI#PABL is coded according to H.264 SVC, and the identifier is
inserted in the SVC descriptor for H.264 SVC. The image 25 coding apparatus 1700 can therefore
generate thé%&b’e} system stream using the SVC descriptor. [0192] Though H.264 SVC is a

typical example of the=sgalghle yislegForting saheme Jtheodermiaverainh 4 gE0irvided syan By be
30 compliant with a standard other than H.264 SVC. Faor example, the video layer unit 1710 gay be

compliant wiPAEsL 85688016 PL aBASSt BY TG A8 B MEIRKDH BAMAL LAERIL itk cheme

is defined in{#X Ciwhiple is sseupaesser th & 20m bireorid e laxes gait 4 themeft ba gamphans with
the scalable video coding scheme of HEVC. 35[0193] Moreover, the coding unit 1701 may code

A n
the imdye f6PEBRbs G ARG ML SEIHerd RO AR LR tHE ﬁ%éﬁéq&% Hi&d
format, andggde R/ Eragr daHBOSABRARICHSEIRY gy Be ease Yerehe forapirf yheumaga denot

the left-right mixed 5 format. [0194] . . .
area and the right view image area in each picture.
[0202]

Following this, the output unit 1903 outputs the image decoded

15 by the decoding unit 1902, in an output mode specified according to
the identifier obtained by the demultiplexing unit 1901 (Step 52003).
The output mode includes not only an output image format but also an
output image formation method and process.

[0203]

20 Thus, the image decoding apparatus 1900 can switch the output
mode of the image according to the identifier indicating whether or
not the image has the left-right mixed format. The image decoding
apparatus 1900 can therefore properly handle the 3D video format
including the base layer and the enhancement layer.

25 [0204]

Note that the system layer unit 1910 and the demultiplexing
unit 1901 correspond to the system decoder 210 according to
Embodiment 1, and correspond to the system decoder 910 according
to Embodiment 2. Hence, the system layer unit 1910 and the

30 demultiplexing unit 1901 may execute the same process as the
system decoder 210 according to Embodiment 1, and may execute the
same process as the system decoder 910 according to Embodiment 2.
[0205]

In addition, the video layer unit 1920 and the decoding unit

35 1902 correspond to the MVC decoder 220 and the two decoders 221
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Thus, the image coding method according to the present invention can code the image for
stereoscopic display or the image for monoscopic display. m [0195] Moreover, the image, such as
the image of the left-right mixed format, inputted to the image coding apparatus 1700 may be

generated S te,d ept. i erati pp S ' ' [
pparatus 000 T o 1R e Pt T . To/S a
block diagrélt €BeRIng A Exanple Bl ehetimagdl@ssvdficappaiatudndcsididg BB ehiidditRent.
An image decReling RpRyatys 1900 shown in FIG. 19 includes a system layer 20unit 1910, a video
layer unit 1920, and an output unit 1903. [0197] The system layer unit 1910 obtains the coded
stream fronl Q%Q@item stream for transmitting or storing the coded stream. The coded stream

includes the image pRIARRSEEIAE QY BHLMARFRICEHPE- f@zT@ea\ﬂ%?w@/%@B&ﬁ?Q desedesthe
image in the coded stream. L0198] The system layer unit 1910 includes a demdiltiplexing unit 1901.

The video IA)@YuRK 68 ERBSUTHR BERTESH A0 0 MY 30rIeD doris22bRerchitRA Y an
example of 38 @paEAtioN ofithermane Heradiia APGABLEA BARIBRRIAL A FISh 498308k cthe

demultiplexing unit 1901 demultiplexes the system™  stream into the coded stream and the identifier,

to obtain thERBRRIMBEPERFEAT IR tRBNENEE (SRECSII0 B2 Pha kAt tinAcareQders 921
and 922 according to Embodiment 2.

10 [0207]
Further, the output unit 1903 corresponds to the output unit
260 according to Embodiment 1, and corresponds to the output unit
960 according to Embodiment 2. Hence, the output unit 1903 may
execute the same process as the output unit 260 according to
15 Embodiment 1, and may execute the same process as the output unit
960 according to Embodiment 2.
[0208]
Moreover, the system layer unit 1910 (system layer) may be
compliant with MPEG-2 Systems. That is, the demultiplexing unit
20 1901 in the system layer unit 1910 may demultiplex the system
stream into the coded stream and the descriptor.
[0209]
Moreover, the video layer unit 1920 (video layer) may be
compliant with the multiview video coding scheme. That is, the
25 decoding unit 1902 in the video layer unit 1920 may decode the image
coded according to the multiview video coding scheme. In more
detail, the decoding unit 1902 may decode the base layer as the base
view and the enhancement layer as the non-base view and, when
decoding the enhancement layer as the non-base view, reference to
30 the base layer as the base view.
[0210]
In the case where the system layer unit 1910 is compliant with
MPEG-2 Systems and the video layer unit 1920 is compliant with the
mulitiview video coding scheme, the demuitiplexing unit 1901 may

35 demultiplex the system stream into the coded stream and the
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whether or not the format of the image is the left-right mixed format. The left-right mixed format is a
format that includes the base layer and the enhancement layer for providing a plurality of degrees of
accuracy, and that has the left view image area and the right view 5 image area in each picture. [0201]

Next, the decoding it Jr?ﬁ%ﬂ%cmoﬁmtﬁéwmpslw Ighe-prigd stgageaiAngbyY dbe d

demultiplexing unit' 1901 (Step S2002). Here, in the case where the format of the image is the left-right
mixed 10 forkig2he alBEobiiR) bz adbsded e inddeardereriptarihe base layer and the
enhancemeri tayen and that has the left view image area and the right view image area in each
picture. [0202] Following this, the output unit 1903 outputs the image decoded 15 by the decoding unit
1902, in an output mbAé!SpeEitdifeedfindas a5t knaiR drkined b) W danubipreig diitloo1

(Step S2008nEp ot mosledBsiufins et @Rk am aRIIMAdeN dMRISa B eMIBL! image

formation method and process, [0203] 20Thus, the image decoding apparatus 1900 can switch the
output mod® BF B h&CER ARG HO MetRErRSCGHAERSPRABMER B Hyl e dge g
left-right mixedhformat. The dmags gleepsinarnpaEaips 800 sapdbereiare piepety hanstie ta-RP

video format including the base layer and the enhancement layer. 25 [0204] Note that the system
layer unit 15@74HE tE@%éﬁfﬁﬁiﬂl@éiﬁ@'ﬁ?ﬁ??951"68ﬁt§spond to the system decoder 210 according to
Embodimentd; ad correspond to the system decoder 910 according to Embodiment 2. Hence, the
system layer unit 1910 and the 30 demultiplexing unit 1901 maé execute the same process as the

1

systerh®decoder 21PN totBMbYEIRENt 8 VAT WAy exbEdE tHe R proEeEs d98% Hstem

decoder 91@ gaepigkine Ivrbedineat BR205IThat isih edeitigach@ivigea ryen au19a0tand the
decoding unit 35 1902 correspond to the MVC decoder 220 and the two decoders 221 -45 - and 222

according to EMRSOERNEAtUN Hnd LR G RFQES HreHHBRRE SAFSHACE LY Nt Qe 89 and

922 accordippftg Embodiment 2. [0206]

[0213]

15 In the case where the system layer unit 1910 is compiiant with
MPEG-2 Systems and the video layer unit 1920 is compliant with
H.264 MVC, the demultiplexing unit 1901 may demultiplex the system
stream into the coded stream and the MVC descriptor for H.264 MVC(C,
to obtain the coded stream and the identifier included in the MVC

20  descriptor.

[0214]

Thus, the image decoding apparatus 1900 can decode the
image coded according to H.264 MVC, and obtain the identifier from
the MVC descriptor for H.264 MVC. The image decoding apparatus

25 1900 can therefore properly handle the left-right mixed format,
[0215] |

Moreover, the decoding unit 1902 may decode the image of the
left-right mixed format in the case where the format of the image is
the left-right mixed format, and decode the image of the left-right

30 independent format in the case where the format of the image is not
the left-right mixed format. The left-right independent format is a
format that includes the picture of the left view and the picture of the
right view as separate pictures.

[0216]

35 Thus, the image decoding apparatus 1900 can decode the
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5Hence, the video layer unit 1920 and the decoding unit 1902 may execute the same process as the
MVC decoder 220 and the two decoders 221 and 222 according to Embodiment 1, and may execute
the same process as the SVC decoder 920 and the two decoders 921 and 922 according to

Embodimer 02Q7 Bt e L ' r u |

according tlo nég%d%l’r%e]:nrﬁ, Iaerllfl Eﬁprégpﬁr%ﬁﬁtggu%ﬂit Oqgﬁég]rg;ﬁ%?to%gggﬁfﬁthf
Hence, the ib@pmamdanbd arapakecute the same process as the output unit 260 according to 15
Embodimerr\?]z f‘?‘j’ may execute the same process as the output unit 960 according to Embodiment 2.
[0208] oreover, the system layer unit 1910 (system layer) may be compliant with MPEG-2

Systems. That is, théQ@RMEplexiRg uMikdeo1 day ' the rifsten? B e VHHQO 1 6BMEY deMalipleg the
system StreagidHA dift COPRe SERAM S04 15 desArRier- [93@9&18 sMpseRuer, theddeqdayepenit

1920 (video layer) may be compliant with the multiview video coding scheme. That is, the 25 decoding
unit 1902 irf@eqsdeg 1YL th 0330 2§ uéég@elmma&%é@&&e&@wmgqe@féhﬂ@mm@@ﬁdeo

coding schemaeld Moe deial Hedreedinmune 1982 My deqaciecthe base layphastbedeashview

and the enhancement layer asS the non-base view and, when decoding the enhancement layer as the

non-base vi&\® A8ERAIRGI I tHONA AL LLS D ERE ViV 962HDT IdHRG 556 PRsie 1Ry §Ystem

layer unit 19H}is geMPHaE EWYETRGH2Yystems and the video layer unit 1920 is compliant with the
multiview video coding scheme, the demultiplexing unit 1901 may 35 demultiplex the system stream

into tH® code¥st@hm and the - 46 -
In the case where the system layer unit 1910 is compliant with

MPEG-2 Systems and the video layer unit 1920 is compliant with the
scalable video coding scheme, the demultiplexing unit 1901 may
demultiplex the system stream into the coded stream and the
15 descriptor for the scalable video coding scheme, to obtain the coded
stream and the identifier included in the descriptor.
[0219]
Thus, the image decoding apparatus 1900 can decode the
image coded according to the scalable video coding scheme, and
20  obtain the identifier from the descriptor for the scalable video coding
scheme. The image decoding apparatus 1900 can therefore properly
handle the left-right mixed format.
[0220]
Moreover, the video layer unit 1920 (video layer) may be
25 compliant with H.264 SVC. That is, the decoding unit 1902 in the
video layer unit 1920 may decode the image coded according to H.264
SVC.
[0221]
In the case where the system layer unit 1910 is compliant with
30 MPEG-2 Systems and the video layer unit 1920 is compliant with
H.264 SVC, the demultiplexing unit 1901 may demultipiex the system
stream into the coded stream and the SVC descriptor for H.264 SV,
to obtain the coded stream and the identifier included in the SVC
descriptor.
35 [0222]
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descriptor for the multiview video coding scheme, to obtain the coded stream and the identifier
included in the descriptor. [0211] Thus, the image decoding apparatus 1900 can decode the 5 image
coded according to the multiview video coding scheme, and obtain the identifier from the descriptor for

the multiview video cpdin SQWFén im in 1 a r p
handle the left-right rﬁﬁg Tormat.i@%gﬁlg\%gr%%%i ,tﬁﬁazo géer?ugr\%tqg%wvggﬁgrﬁﬁéy be
compliant WitR 3126400, FESOIECIRG de@ddirdodniS W02 mntble QA Mafibicu et grafreytode
the image cdgdggeordingle b 3p4rt G IDEATIARE hergaseiiinie lo syieAy LI 110 is
compliant with MPEG-2 Systems and the video layer unit 1920 is compliant with 11.264 MVC, the
demultiplexihd @RitCEs0 L heieferfuBpRRERY shaad sirtiam |83 thidtdd B 5@6a P Bitethe MVC
descripfor f?@%%vc, to obtain the coded stream and the identifier included in the MVC

6

20descriptor. [021 Thus, the image decoding apparatus 1900 can decode the image coded
according to 11.2 EOMAd obiin dRCRIHge o HROMV D a¥s&Riads: Fhesirmage fRe

image decogipg@gpatpie €380\ IR hiseetysPmprRIbehend g dieralt-dghinexed defaad: {9l Sl

Moreover, the decoding unit 1902 may decode the image of the left-right mixed format’in the case

where the fb@ftar t9 blemisgd iEarEak-fyhe HiREQ R BE dRaarRe & thanegeR i slisRifnt 30
independentformatda dee waserwhaie therferstabelthe iraag s notibe lelleichtimixgd fomakdhe

left-right independent format is a format that includes the picture of the left view and the picture of the
right vi€w agoiéﬁ‘é’r'écte pictures. [0216] 35Thus, the image decoding apparatus 1900 can decode the

[0224]

Thus, the image decoding apparatus 1900 can decode the
image for stereoscopic display or the image for monoscopic display.
[0225]

15 [Embodiment 6]

An image coding apparatus and an image decoding apparatus
according to Embodiment 6 of the present invention include additional
components to the image coding apparatus and the image decoding
apparatus according to Embodiment 5.

20 [0226]

FIG. 21 is a block diagram showing an example of the image
coding apparatus according to this embodiment. An image coding
apparatus 2100 shown in FIG. 21 includes a generation unit 2104, a
video layer unit 2110, and a system layer unit 2120. The video layer

25 unit 2110 includes a coding unit 2101. The system layer unit 2120
includes a muiltiplexing unit 2102.
[0227]
The video layer unit 2110, the system layer unit 2120, the
coding unit 2101, and the multiplexing unit 2102 respectively
30 correspond to and operate in the same way as the video layer unit
1710, the system layer unit 1720, the coding unit 1701, and the
multiplexing unit 1702 according to Embodiment 5.
[0228]
The generation unit 2104 generates the image of the left-right

35 mixed format, from a left picture and a right picture. The left picture
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- 47 - image of the left-right mixed format or the image of the left-right independent format. [0217]
Moreover, the video layer unit 1920 (video layer) may be 5 compliant with the scalable video coding
scheme. That is, the decoding unit 1902 in the video layer unit 1920 may decode the image coded

according tp.the acplekle udse cRdingReheme. InTAIS gkl dha deeordingenib (A7 3y derode the
image including the base I%and the enhancement layer. 10[0218] In the case where the

system laydi @Rk YoRW is AMSRRAHIR W1 bresinaaeft sl e videbidpdx agif egp0as cbthliant
with the scalabighidan R09IRY sCheyaeshgdemyliglex L1801 pax Henydinies e Sygtem

stream into the coded stream and the 15 descriptor for the scalable video coding scheme, to obtain the
coded streafd 8fd #e GRABTARINGERE JE58AHbr. [0219] Thus, the image decoding

apparagus ]c[j@pzzy]‘u decode the image coded according to the scalable video coding scheme, and 20
obtain the identifier from the descriptor for the scalable video coding scheme. The image decoding

apparatus 1900 caff Werefdtel propEiRMahald (a8 RNINGhERxBAFRRAR PERT] oPeratiffieler, the

video layer ¢t 19728g&idepdRygrbmpY Perds CRIPhash wilhnHiA6R18Y/C2 That is, the decoding unit
1902 in the video layer unit 1920 may decode the image coded according to H.264 SVC. [0221] In the
case where[lip@%%tem layer unit 1910 is compliant with 30 MPEG-2 Systems and the video layer unit

1920 is compliant Wiiiidt. 264 8VEe Rieraemautiplerin@umil 99a Mems dem ulhRlexiiegy siemgieam
into the coded stream and the SVC descriptor for 11.264 SVC, to obtain the coded stream and the
identiflér iné%ﬁé&'&nﬁe@\)‘@@eg%ﬁm@r’?f from the left picture and the right picture

(Step S2201).
[0231]
In detail, the generation unit 2104 generates, as the picture of
the base layer, a picture in which a first portion of the left picture is
15 included in the left view image area and a second portion of the right
picture is included in the right view image area. The generation unit
2104 also generates, as the picture of the enhancement layer, a
picture in which a third portion of the left picture is included in the left
view image area and a fourth portion of the right picture is included in
20 the right view image area. Here, the third portion is different from
the first portion, and the fourth portion is different from the second
portion.
[0232]
Alternatively, the generation unit 2104 generates, as the
25 picture of the base layer, a picture in which a first portion of the left
picture is included in the left view image area and a second portion of
the right picture is included in the right view image area. The
generation unit 2104 also generates, as the picture of the
enhancement layer, a picture in which the wholie left picture or a third
30 portion of the left picture is included in the left view image area and
the whole right picture or a fourth portion of the right picture is
included in the right view image area. Here, the third portion
includes the first portion, and the fourth portion includes the second
portion.
35 [0233]
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35[0222] Thus, the image decoding apparatus 1900 can decode the image coded according to
H.264 SVC, and obtain the identifier from the SVC descriptor for H.264 SVC. The image decoding
apparatus 1900 can therefore properly handle the left-right mixed format. 5[0223] Moreover, the

decoding unit 1902 may decade he-Imagh ighaiarensrapis ieplanid e rars s e Hie forma of the
image is the left-right' mixed format, and decode the image for monoscopic display in the case where

the format NEA4LEE i$ 6t BRI rﬁ%d'@étfd'ﬂlﬂg'é‘tt [92%ed farma thérpiagd R_cdafity

apparatus 1904 ¢pa derpde theigpopfetgiereoscopic display or the image for monoscopic display.
[0225] 15 [Embodiment 6] An image coding apparatus and an image decoding apparatus

according t Himent 6 of the present invention include additional components to the image
coding gipparatus angkine ifpgecdagniiwaRparatoy aceeldnoivE mhadimear 3y@AdPa2e] the FIG.

21 is a block diagram showing an exampl the_jmage coding apparatus according. to thjs
embodimer S0 AL S AR 5400 SAEGo RIBSY ME) b OSBRI, o
video layer geihdti@ednd\a systeye iyestinih2130: Zhe)vdes tyae?2a wnit2d Idbinelddes-apating

unit 2101. The system layer unit 2120 inclydes a multiplexing unit 2102. [0227] The video layer
unit 2110, tHfé Etéiﬂqéarﬂjﬂﬁ IMBIRLLHMY Erﬁi'gi@'l‘,taﬂb'ﬁ?é}nfﬂi [&ing unit 2102 respectively

30 correspoml;_tg BYI‘_d operate in the same way as the video layer _unit 1710, the_ system layer unit
The gberaton unit AAALARralBLhe TrEgBH T IEK FUh SEHIcb iBrnat PR BickE and a
right picturecdbe dektrigtie and the identifier, to generate the system stream (Step
S2203). The identifier indicates whether or not the format of the
image is the left-right mixed format.
[0236]

15 Thus, the image coding apparatus 2100 can generate the image
of the left-right mixed format. The image coding apparatus 2100 can
therefore generate the system stream that enables determination in
the system layer on the decoding side whether or not the image has
the left-right mixed format.

20 [0237]

The picture of the enhancement layer is generated from the
portion different from the portion that corresponds to the picture of
the base layer, or from the portion including the portion that
corresponds to the picture of the base layer. Such picture of the base

25 layer and picture of the enhancement layer achieve graduated
accuracy.

[0238]

Note that the generation unit 2104 corresponds to the four
horizontal 1/2 reduction units 111 to 114 and the two combination

30 units 121 and 122 according to Embodiment 1, and corresponds to the
two horizontal 1/2 reduction units 811 and 812 and the two
combination units 821 and 822 according to Embodiment 2.

[0239]

Hence, the generation unit 2104 may execute the same process

35 as the four horizontal 1/2 reduction units 111 to 114 and the two
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is the picture of the left view. The right picture is the picture of the right view. When coding the image
of the left-right mixed format, the coding unit 2101 codes the image generated by the generation unit
2104, to generate the coded stream. 5[0229] FIG. 22 is a flowchart showing an example of an

operation o ' -cading: u n gl [ : irst1th neratjon unit
2104 generélétg@ @ﬁlgrﬁasg%lé tlt?g?ge -rlggﬁ%ﬂgd%rgﬁ ﬁ\ogrﬁ%ﬂe%féﬁtﬂ ?Sb?égaﬂ% %He%r%%tﬁ;)ﬁ%ﬁfre
(Step S2208)e023€] the |fafgil pHe GRS erafoNhit WD hgaeeéa) ab/thensieed iGihe bSe

layer, a piciie i Whigh3 st @AHENl e P DRbERIR A7Naluged i e teftvigedanp greg and a

second portion of the right picture is included in the right view image area. The generation unit 2104
also genereﬁéﬁ?&@t‘ﬁ@%ﬂﬁu?e of the enhancement layer, a picture in which a third portion of the left
picturesis in[:@@l@gjn the left view image area and a fourth portion of the right picture is included in 20
the right view image area. Here, the third portion is different from the first portion, and the fourth

portion is different fFof thé3d8oRd Plredn ABBH MiSHAWENS RS RXeMRIE AR 5164 HRASEtes,
as the 25 pighte @fribe kassdawtiug Pistesininwbich 8 fits Rortiom sldhenaltriicturedningiadren the

left view image area and a second partion of the right picture is_included in the right view image area.

The generad65 @A L PRSS enerdd hsiheWRuire b fAe éhdREAHRREIR S YS GEIrE ¥ Thich

the whole lefhpictpse @r adhiy@bpeaiasrofiihe lofs pigiurg ig éebidaddm thenlpftyBadimagriaga and
the whole right picture or a fourth gortion of the right picture 1s included in the right view image area.

Here, e tHraiSHionURludESPE first pbRBN, SHBtER fol@Y Bbrtidticludied the LREBHESOItiBN.

35[0233] deRitiiteAbRYRYN_INRNEpIacedurs dhe, geaeralippamiuHi@4 peneyaierciiridrage of
the left-right mixed format from the left picture and the right picture. [0234] 5Next, the coding unit 2101
codes the 8GO }BreRife 4302

[0241]

The system layer unit 2310, the video layer unit 2320, the

15 demultiplexing unit 2301, and the decoding unit 2302 respectively
correspond to and operate in the same way as the system layer unit
1910, the video layer unit 1920, the demultiplexing unit 1901, and the
decoding unit 1902 according to Embodiment 5.

[0242]

20 The generation unit 2304 generates a left picture and a right
picture, in the case where the format of the image is the left-right
mixed format. The left picture is the picture of the left view. The
right picture is the picture of the right view. The output unit 2303
outputs, as the image, the left picture and the right picture generated

25 by the generation unit 2304, in the case where the format of the image
is the left-right mixed format.

[0243]

FIG. 24 is a flowchart showing an example of an operation of
the image decoding apparatus 2300 shown in FIG. 23.

30 [0244]

First, the demultiplexing unit 2301 demultiplexes the system
stream into the coded stream and the identifier, to obtain the coded
stream and the identifier (Step S2401). The identifier indicates
whether or not the format of the image is the left-right mixed format.

35 [0245]
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coded stream (Step S2202). The coding unit 2101 codes the image generated by the generation unit
2104 to generate the coded stream, when coding the image of the left-right mixed format. [0235]
10Following this, the multiplexing unit 2102 multiplexes the coded stream and the identifier, to

generate the systerg sireaph ESiRRcBERAY)-UIIe DgaiTiededieriex Waaihal @& nadihgamat @idhe
image is the left-right mixed format. [0236] 15Thus, the image coding ap

1 ] [ ( aratus 2100 can generate
the image GIAHE BRMGATMARITARA P NABE TN KD 0630 (R dheate the

system str Tch@‘_] enables determination in the system layer on the decoding side whether or not the

image has the left-right mixed format. 20[0237] The picture of the enhancement layer is generated
from the portion diffg?émwmﬁtr@b%ﬂim%é@ eBRE8sIAs Wile diefife SRRETRKRSA}BE OEETF%m the

ggrlﬂorbind'gﬁmﬂl? %Wﬁoﬁﬁ?]aﬁr@ﬁﬁsﬁi}fﬂﬁr@,tnﬁ ptﬁérﬁ:@féée\bﬁ@’@yﬁﬁ&)cszﬂség?rﬁigwl\n@fofF‘rf]‘@ br?se
ayer and picture, of the enhancement layer achieve graduated accuracy. ote that the
generation ?ﬁfbhscs%j&gﬁa%' &!’ﬁwﬁb’éﬁoﬁ&%ﬁh@%@cﬂ&%ﬁﬁﬁs 111 to 114 and the two

combinatiof @@4mits 121 and 122 according to Embodiment 1, and corresponds to the two horizontal
1/2 reduction units 811 and 812 and the two ¢combination_units 821 and 822 according to Emhodiment
P e v e R e G AR el e
horizontal Ji@freguctioreuniisrhlinte 14ftanid e twagblaresanbingtia sivits 2% gdtlaacoatting to

312 ol P RIS FSH BAERNR S BS D B ASSeaE ARG QoA rEaDsagw mage

area in the base layer picture. The base layer picture is the picture of
the base layer, and is included in the image decoded by the decoding
unit 2302.

[0248]

15 The generation unit 2304 also obtains a third portion of the left
picture from the left view image area in an enhancement layer picture,
and obtains a fourth portion of the right picture from the right view
image area in the enhancement layer picture. The enhancement
layer picture is the picture of the enhancement layer, and is included

20 in the image decoded by the decoding unit 2302. The third portion is
different from the first portion, and the fourth portion is different from
the second portion.

[0249]
The generation unit 2304 then generates the left picture from

25 the obtained first portion and the obtained third portion, and
generates the right picture from the obtained second portion and the
obtained fourth portion.

[0250]
The output unit 2303 outputs the image decoded by the

30 decoding unit 2302, in an output mode specified according to the
identifier obtained by the demultiplexing unit 2301 (Step $52404).
The output unit 2303 outputs, as the image, the left picture and the
right picture generated by the generation unit 2304, in the case where
the format of the image is the left-right mixed format.

35 [0251]
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FIG. 23 is a block diagram showing an example of the image decoding apparatus according to this
embodiment. An image decoding apparatus 2300 shown in FIG. 23 includes a system layer unit 2310,
a video layer unit 2320, a generation unit 2304, and an 10 output unit 2303. The system layer unit

2310 includes a despy(fglerng uiis 530 10 idea inyer il 2320clures A HfPEY YIER302

[0241] The system layer lﬁni_t 2310, the video layer unit 2320, the 15 demultiplexing unit 2301, and the
decoding uRM@de2e&sPeetivag aerraspend i ankPopl eatkdR ME MmNl s Wredmaayer unit

1910, the vidge Igyer Al %ZHa@ecH%mékftmfgg@& YR Ls ih e deendingrdiiel Pecaererging to

Embodiment 5. [0242] 20The generation unit 2304 generates a left picture and a right picture, in the

case wheredR® AiiiatoRB0 thi:ae BleR BRORMM RikEE ek rerobtpaulels RAEtMER @Y the

left view. The, HohtPICIHER 51 TRGAICHENT Shevight visy cOhe Bl Uie? 3PS v e tasethe krage,
the left picture andthe right picture generated 25 by the generation unit 2304, in the case where the
format of thEginRige &Qha"@fpﬂ@'ﬂﬂ Bl then 8N RuSEMertday£fs a flowchart showing an
example of P@pgglption of the image decoding apparatus 2300 shown in FIG. 23. 30 [0244] First,
the demultiplexing unit 2301 demultiplexes the system stream into the coded stream and the identifier,

to obtain the coded ¥P&8ntRAL #REIIRMRIERD sUUE1Y THE iGaTRSPAN e Rt MA A6t the

format of thginage isdhereft7ight e ierpakedsteddph ngeien: tha legadingdatt 43Qg decodes
the image included in the coded stream obtained by the demultiplexi%unit 2301 (Step S2402). [0246]

Followifig tHERe gim&atioh unifetiegeRRSS M RE SR cHfdtads g TRNIGURE M ehdtEse
where the fergaleof Bieeage ig hetgli-rightaeedfornpldSier BA4O32EB4ANnd the pixel

rearrangement unit 267 according to Embodiment 1.
[0253]
Moreover, the generation unit 2304 may generate, in the case

15 where the format of the image is the left-right mixed format, the left

picture from the left view image area in a decoded picture and the

right picture from the right view image area in the decoded picture.

The decoded picture is a picture of one of the base layer and the

enhancement layer, and is included in the image decoded by the
20 decoding unit 2302.

[0254]

Thus, the image decoding apparatus 2300 can generate the left
picture and the right picture from any of the picture of the base layer
and the picture of the enhancement layer. The image decoding

25 apparatus 2300 can therefore generate the image having any of the
plurality of degrees of accuracy.
[0255]

In this case, the generation unit 2304 corresponds to the pixel

rearrangement unit 967 according to Embodiment 2. Hence, the
30 generation unit 2304 may execute the same process as the pixel

rearrangement unit 967 according to Embodiment 2.

[0256]

Though the image coding apparatus and the image decoding
apparatus according to the present invention have been described by

35 way of the embodiments, the present invention is not limited to these
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In detail, the generation unit 2304 obtains a first portion of the left picture from the left view image area
in a base layer picture, and 10 obtains a second portion of the right picture from the right view image
area in the base layer picture. The base layer picture is the picture of the base layer, and is included in

(he image qeded it didecodtanel 2Xaubeifldnibe geatiaien Wy 2asaicaaliAnTR (i

portion of t - picture from the feft view image area in an enhancement layer picture, and obtains a
fourth portiéh @€ a§ie pictute el widlight Dew thage arskiHesk edhatéenedt faydPpidthe. The

enhancem l IS t ic of ntjay NdAs in:the gmage
decoded bﬁe%ﬁ%é%énit %g(% ?t@thﬁgﬁi@tﬁﬁ ?&Hﬁﬁegﬁltﬁgi t%cééﬁ?ﬂ%%%bﬁ? aritlélh thgﬁ;gu rth

portion is diFENERFERERAESsAESNA IsEriE! 0229) TThd IBNBFRFRNININYSIALIREh generates the left
picturegro @Qﬁrﬁ]obtained first portion and the obtained third portion, and generates the right picture
from the obtained second portion and the obtained fourth portion. [0250] The output unit 2303 outputs
the image decoded ) tHXFUHRIRDUIAFURELSG2 EXEHERHUP I GHES BEEMEPIQERSR D Hait

identifier obiaingdiy 188 SlerrdHPIBYINS R3O0 SRR e OURYFEBY 30RO R sas the
image, the left picture and the right picture generated by the generation unit 2304, Iin the case where

the format GPHEEHEERR BRAY RIRGTHRR AixD@ 6N 98fo28i]a PIUTRIK YIRS iREESRRS8IRYaY

apparatus 3300:can-s)vieh fheristpnemode of the image according to the identifier indicating whether
or not the image_has the left-right mixed format. The image decoding apparatus 2300 can also
generdfe thQQ%gﬁﬁrhsolution left picture and 5 the high-resolution right picture, by combining the

pic_ture of the base tpey W@%@Q‘c H}é%%m@&efﬁ@td%@-\fmé% the’“@?‘?ﬂﬁﬁd@ﬁw@ﬂefaﬁon
unit 2304 corresponds to the image synthesis unit 266 and the pixel rearrangement unit 267 according

to lo Embod@¥&Ht 1SHERRRPRRESErRFafoP it 804 il exdelterithiamdReb d Rake Hh&ge
synthesis ugih BefharamikePiXg\ERFRNSE MR Wil 28hAseemb Fphedirentdnd may be

any data for improving the accuracy of the picture of the base layer.
15 The accuracy is not limited to a resolution, and may be a frame rate,
the number of pixels, a pixel depth, a signal to noise ratio, or the like.
[0259]
The present invention can be realized not only as the image
coding apparatus and the image decoding apparatus, but also as
20 methods including steps corresponding to the processing units
included in the image coding apparatus and the image decoding
apparatus. For example, these steps are executed by a computer.
The present invention can also be realized as a program for causing
the computer to execute the steps included in such methods. The
25 present invention can further be realized as a computer-readable
recording medium such as a CD-ROM on which the program is
recorded.
[0260]
The components included in the image coding apparatus and
30 the image decoding apparatus may be realized by LSI (Large Scale
Integration) which is an integrated circuit. The components may
each be individually implemented as one chip, or may be partly or
wholly implemented on one chip. As an example, the components
other than the storage unit may be implemented as one chip. Though

35 LSI is mentioned here, the integrated circuit may be called an IC
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[0253] Moreover, the generation unit 2304 may generate, in the case 15 where the format of the image
Is the left-right mixed format, the left picture from the left view image area in a decoded picture and the
right picture from the right view image area in the decoded picture. The decoded picture is a picture of

one of the b t c layer,.cand is i ded in the.jma e 0
decoding unit 2 ??O%S%]Iaﬁﬂm?é, tﬂie irr%gg/e %Sé'aggdﬁéaagp%aﬁrgt{(s Q&I‘?cgﬁ g’er(i(gl‘rjaet%1 t%:/emé?t’picture
and the rightl Bieeind! fivgn et bEHéaSERRe @ g ®EsaTBYEr and the picture of the enhancement

layer. The imgge gﬁcoding 25 apparatus 2300 can therefore generate the image having any of the
plurality of degrees of accuracy. [0255] In this case, the generation unit 2304 corresponds to the pixel

rearrangement unit 962 ded& 8t e Erodiere th e e Nk B0gEeerb8onStnit304may BRecute
the same priaeg s a8 R PixeldearanasM ek uOi 8 ascyyding iq ERhqiBenrdlesshFhoygh the

image codint %5) aratus and the image decodin% apparatu$ according to the present invention have
been describ8&By G5 8l Rrase ampoamerien teeAreaynt mbéahoraB R RHRedastheed 0542

embodimente QT sMRsimentsrisedzes by application f medificayans CaﬁceiVéEE?rrng}mﬁegki"ed
in the art to the embodiments and any combination of the components in the embodiments are &lso
included in FRMPMESEHPRTeARGhsettings of circuit cells in LSI may also be used.

[0262]

10 When an integrated circuit technology that replaces LSI
emerges from development of semiconductor technologies or other
derivative technologies, such a technology may be used to create
integrated circuits of the components included in the image coding
apparatus and the image decoding apparatus.

15 [0263]

[Embodiment 7]

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

20 the moving picture coding method and the moving picture decoding
method described in each of Embodiments. The recording media may
be any recording media as long as the program can be recorded, such
as a magnetic disk, an optical disk, a magnetic optical disk, an IC card,
and a semiconductor memory.

25  [0264]

Hereinafter, the applications to the moving picture coding
method and the moving picture decoding method described in each of
Embodiments and systems using them will be described.

[0265]

30 FIG. 25 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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5[0257] For example, a process executed by a specific processing unit may be executed by
another processing unit. Moreover, a process execution sequence may be changed, or a plurality of
processes may be executed in parallel. 10[0258] Though the above describes the case where the
enhancemiﬁi@/@g is composed of a picture in the left-right mixed format, the enhancement layer
need not be composed of a picture, and may be any data for improving the accuracy of the picture of
the base layer. 15 THtEa€QREEY s ﬂb@ﬁr‘rﬂié@tcﬁﬁ%@%tﬁm}&& HagBRNEFARR edMéifBmber of

pixels, a pixgl dgRAl, & SIGAFHIXBPISS P, & Berdesnf12afital 458iBtaTNt PRYie §aphe

realized not only as the image coding apparatus and the image decoding apparatus, but also as 20

methods inEREMY atepst dotre8eRidiHG tonthe PR gackitg aNd mEGIRE iIM@ehng 8 ¥ddiRg ¥pParatus
and thg imagredpgedingcarearatls; Bel et thaspsiersAERUEd DY 2 COMBIEGTh bt

present invention can also be realized as a program for causing the computer to execute the steps
included in 86EMREH0BX 1 28Vl indénttieal AfthePbRYONS e £ ¥d 8 BortButBXreblable

recording rrp@gkg@cwg@@s a CD-ROM on which the program is recorded. [0260] The components
included in the |maﬂge coding apparatus and 30 the image decoding apparatus may be realized by LSI
(Large Scal@l%é& ation) which is an integrated circuit. The components may each be individually

implemented as ong; g wsMaphize paNF QLEBHMPlemeatesetORe by A8 ATEeXAmplenihe
components other than the stora%e unit mag be implemented as one chip._Thou%h 35 LSl is mentioned

here, e infGi0d trddRnHyHEERIER 49 fc COMBGHRERtEaR LR QYL SL @uperL SENHrA LS,
or the like, depardngtes e deared of yesratrnel@dptnts 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, the devices may
15 be interconnected to each other via a short distance wireless
communication and others.
[0268]
The camera ex113, such as a digital video camera, is capable of
capturing video. A camera ex116, such as a digital video 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 Global System for Mobile Communications (GSM), Code
Division Muitiple Access (CDMA), Wideband-Code Division Multiple
Access (W-CDMA), Long Term Evolution (LTE), and High Speed Packet
25 Access (HSPA). Alternatively, the cellular phone ex114 may be a
Personal Handyphone System (PHS).
[0269]
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, and the coded content is transmitted to the streaming

35 server ex103. Onthe other hand, the streaming server ex103 carries
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The integrated circuit method is not limited to LSI, and may be 5 realized by a dedicated circuit or a
general-purpose processor. A FPGA (Field Programmable Gate Array) which can be programmed or a
reconfigurable processor whichis capable of reconfiguring connections and settings of circuit cells in

LSI may alge, betisea0delBYMIem 2ty inicgraiar skt issaaianin el eplagest s eragraes from

development of semiconductor technologies or other derivative technologies, such a technology may

be used to¢Rfe HRBHFatEALIREAE of TRECSHBAENIRURR dtIRehEFRE t@IUiRY Addardil€ and
the image gegading ppparaiys. £3RYS3 [EPedimenelce |l JIRe PEPRSaEINE deseriberhp aagd of

Embodiments can be simply implemented in an independent computer system, by recordin%, ina

recording rA&dMfn, aPRGAARETor pldmentiihe cBRfgur&RaIE20 HE mé\ﬁﬁé’ﬁf&re g
methogl ang ihg,/B0v{eg pilEidesadingdaeodiiespriged treedel Ridsnipefimanis. ddeaigeaiding

media may be any repordina media as long as thRe)J)rogram can be recorded, such as a magnetic disk,
an optical 2R, 4'SHRFEHpfatidrRaIRS ARA 45PE QEMREH ditSor AR 258 [0264]
Hereinafterl:,@@@qplications to the moving picture coding method and the moving picture decoding

method described in each of Embaodiments and systems usjng them will be described. 0265£ 30FIG.
25 lustrates an oveR CARLUFESbRBEE CORUNE BRI S RterA ExEOTSF ABtobAtAb tftent

distributiongiepvinesnbhesarpader prRYIdmg gemMurNasaniserviers igdividediptapells @b dastied
size, and base stations ex106, ex107, ex108, ex109, and ex110 which are fixed wireless stations are

placet’in eREREBRF &R (BIRY [0286]° NPl LRI BRVIEMG sGEEHR 16t tonrtid t9e
devices, sugit@a e pytanaxd 1dxa persongi gigitatigssistaat DN Iextéd akearmenm eyl 18ea

provider o150 RA BN e CURTK S RIO 6 H APIE 1B I3 B b G BB Ol eively.

processes may be shared between the clients and the streaming
server ex103. Furthermore, the data of the still images and video

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

20 [0271]

Furthermore, the coding and decoding processes may be
performed by an LSI ex500 generally included in each of the computer
ex111 and the devices. The LSI ex500 may be configured of a single
chip or a plurality of chips. Software for coding and decoding video

25 may be integrated into some type of a recording medium (such as a
CD-ROM, a flexible disk, and a hard disk) that is readable by the
computer ex111 and others, and the coding and decoding processes
may be performed using the software. Furthermore, when the
cellular phone ex114 is equipped with a camera, the image data

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

[0272]

Furthermore, the streaming server ex103 may be composed of
servers and computers, and may decentralize data and process the

35 decentralized data, record, or distribute data.
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[0267] However, the configuration of the content providing system 10 ex100 is not limited to the
configuration shown in FIG. 25, 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 th @g%ﬁtations ex106 to ex110 which are the fixed wireless stations. Furthermore, the
devices may 15 be interconnected to each other via a short distance wireless communication and

others. [0268]  ARed@FREIR8913B0Y R i HiGRI%iNBE XARERIVE @PELIE Bf @AM GANE Wdeo. A
camera exEHy SHCH a6 i OHRLVESA teameprds idlirgPradisteiraptuting bothystikinagesmimk video.

Furthermore, the cellular phone ex114 may be the one that meets any of the standards such as Global

System fori8bifdIEBkSERRAlBRE (BB € dB TGS IRITPRLIRRLEIRBINILS afli ¥ aH¥ECode

Division Muylile AspepsreMcldMAe ltprg dews Gueluten 8- Th).mnel Hiph Spred Rackes Reefgcess
(HSPA). Alternatjvely, the cellular phone ex114 may be a Personal Handyphone System (PHS). [0269]

In the contEPHRGIEg Y SEEMe 080 st2@antiNg sl G085 iWBShifEeRY BThetaMRra Y113
and others yigrtheueiarhrter3dmetwg i piio4 Bad ihenhpde sielinn P89 nwhisheaaklestaisgibution

of images (f a live_show and others. In such a distribution, a content (for example, video of a music
live show) Q&Jr‘é&i by the user using the camera ex113 is coded as described above in each of

Embodiments, and Akgd@ded gpbtantds dansaittadc toetheositeaming Soise g reeikinQuxthe @ther

hand, e S e o the Cr%r(r)iSiSn_gmpicture coding apparatus and the moving
picture decoding apparatus described in each of Embodiments may be
implemented in a digital broadcasting system ex200 illustrated in FIG.
26. Mare specifically, a broadcast station ex201 communicates or
transmits, via radio waves to a broadcast satellite ex202, multiplexed

15 data obtained by multiplexing audio data and others onto video data.
The video data is data coded by the moving picture coding method
described in each of Embodiments. Upon receipt of the multiplexed
data, the broadcast satellite ex202 transmits radio waves for
broadcasting. Then, a home-use antenna ex204 with a satellite

20 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.

[0275]

25 Furthermore, a reader/recorder ex218 (i) reads and decodes
the multiplexed data recorded on a recording media ex215, such as a
DVD and a BD, or (ii) codes video signals in the recording medium
ex215, and in some cases, writes data obtained by multiplexing an
audio signal on the coded data. The reader/recorder &x218 can

30 include the moving picture decoding apparatus or the moving picture
coding apparatus as shown in each of Embodiments. In this case, the
reproduced video signals are displayed on the monitor ex219, and can
be reproduced by another device or system using the recording
medium ex215 on which the multiplexed data is recorded. 1t is also

35 possible to implement the moving picture decoding apparatus in the
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out stream distribution of the transmitted content data to the clients upon their requests. The clients
include the computer ex111, the PDA ex112, the camera ex113, the cellular phone ex114, and the
game machine ex115 that are capable of decoding the 5 above-mentioned coded data. Each of the

devices thag have, peepived (e distiviRd-dald d5agries atsl depioryserolhe cosls deide (N376h

The captured data may be coded by the camera ex113 or the streaming server ex103 that transmits

the data, orQhetotitRy ANSRIEBSEXAES O sraree hkdvaenadhecipigiasirial BreaAs agtating
server ex10g, Sygilardy, g sigiibiics dafadpashgiiarodse byHe sheniparthesireamig saever

ex103, or the decoding processes may be shared between the clients and the streaming server ex103.

Furthermor£eifY iR brakas 0 imAgEs ARAVIASL PEEaErdlRaPAINGn P BRA R HEFa QY 30kt also

the cargera;g b16man Redrabimiathte fia SHRBHY ANCIEHHE (leughite eampoer ex111. The
coding processes may be performed by the camera ex116, the computer ex111, or the streaming

server ex10G; ¥ §hlared among them. 20[0271] Furthermore, the coding and decoding processes

may be performed Ipfan b3 Bro96raeperaleineusertin RagheeltRaeoraBeexhbl axktherievices.
The LSI ex500 may be configured of a sin I%rcfgi r aé)lurality of cg:?s Software for (§)ding and
decoding vifle8 5 hal ¥5& tite g Ret Wio %’(‘) §/‘|§e% g rddddinh MBAmRIH §s 2RI, a

flexible diskyreehay Bargetisk) thad is meadabie by tirepowHieeaxtll ansotberevasbiesrddo and
decoding processes may be performed using the software. Furthermore, when g\e Ellulﬁ;ﬂone
ex1 141 eqUAHEA St 2 CHHRES, FRPdge At 3B ER by T (S Fror AU RIS SRS AREG. The

\éideﬁ data ié@ﬁéﬁrﬁ@deﬁqpymaﬂtﬁil@ﬁ%@@&é&ﬁﬁ LELLE cglh;i@r mg@@e&md ,[0c21~7rétilug1?]I the
urthermore, the streaming server ex m e posed of servers and computers, and ma
decontralizBBAEI T SrotR% fe TEACRRIGISE Ham SHCoRIGF dBEBHE AL SR0fPTE] & As
described i?g@@df&tdiﬂ?‘t%dﬁ&gd@?@ivmﬁnd mpremz(;hgm%%dfﬁt@dn thecsontest mﬁw@j
system ex100. In other words, the clients can receive ecqde informatjon trgnsmitte the 5
user, and re'E\'HLﬂE’i]ecHQé)em dta m?ﬁél' kﬁﬁ@%n ﬁ?‘%@on‘t@%?prﬁ?ﬁdﬁ&%}éﬁan gﬁ%og%t 4t the
Fser V]\ﬂ?ao %@fmﬂliﬁévﬁafyllﬂ@fﬁjwhﬂ% rightandi pteiime ptican indiehasnh pesoitaldx3ad-astay.
0274] Aside, from the example of the content providing.system £x100, 10 at least one of the moying
picture codiﬁg%ﬂkﬁﬁfﬁxﬁ% ?ﬁbemaﬂﬁg“sﬁ:¥§@ Jaéﬂ%ﬁﬁé%%giﬁéf%e ?ﬁ})e}{li Cﬁaoﬁa ang
Embodimenssiadiy detimptanrenitd phexdigitaldiroadatatiag dystedi @x2ailtstatt din & K3g2& IMore
specifically, a broadcast statign ex§%]§co mupigates or transmits, via radio waves to a broadcast

5 3386k A7

satellite eszE?ﬁﬁﬁr?;SFéQeﬁT &t [tiplexing audio data and others onto video data.
The video dpfRi3 Bqita coded by the moving picture coding method described in each of Embodiments.

e e TS B R P TS B RER  uni
ex306 including an audio signal processing unit ex304 and a video
signal processing unit ex305 that decode audio data and video data
and code audio data and video data, respectively; and an output unit
ex309 including a speaker ex307 that provides the decoded audio

25 signal, and a display unit ex308 that displays the decoded video
signal, such as a display. Furthermore, the television ex300 includes
an interface unit ex317 including an operation input unit ex312 that
receives an input of a user operation. Furthermore, the television
ex300 includes a control unit ex310 that controls overall each

30 constituent element of the television ex300, and a power supply
circuit unit ex311 that supplies power to each of the elements. Other
than the operation input unit ex312, the interface unit ex317 may
include: a bridge ex313 that is connected to an external device, such
as the reader/recorder ex218; a slot unit ex314 for enabling

35 attachment of the recording medium ex216, such as an SD card; a
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20 broadcast reception function receives the radio waves. Next, a device such as a television
(receiver) ex300 and a set top box (SIB) ex217 decodes the received multiplexed data, and
reproduces the decoded data. [0275] 25Furthermore, a reader/recorder ex218 (i) reads and decodes

the mulipleyed, dpta espile] HLadSRABILHLA R 1T PRE B AEAAEHLT (B Geres

video signals In the recording medium ex215, and in some cases, writes data obtained by multiplexing

an audio sigfaPoR #7él cairee; dand The TaiRMee¥RibPeko1B FLIRERR i méGIRPHaDR
decoding apRAHYSOr EMOVIEE PIFRES Fari ARPATANS B SNV dheafB i krabgdirarrypgin this

case, the reproduced video signals are displayéd on the monitor ex219, and can be reproduced by

another deViREOGRPEION LS @e fecdid@ifgRéalilg/aRlizthe whtRMHORdpISEed BETeTY
recordgd. Idpaise s PEPSBID I HPIeMeALne SHRNG BiAlre kaerdNG appakHus felbeisiBn set

top box ex217 connected to the cable ex203 for a cable television or to the antenna ex204 for satellite
and/or terre2%RPBrHE& £MH 8828 tPIRPREY PENGHIEBHAS & BWYRBRREVMS 13145t the television
ex300. The[rUQV;i picture decoding apparatus may be 5 implemented not in the set top box but in the

television ex300. [0276] FIG. 27 jllustrates the television geceiver) ex300 that uses .the moving
picture coding metHdddndhe $O0iHG BIcakie Aelb ity FhethBE JEEEIAR &R %@Eﬁi@&&ﬂﬁénts.

The televisign A¥FNQ@ 18 dnghieso BrHNeE 8XBRIrHal RipE ehpwyigiBstReltipievedtiatagb@ined by
multiplexing audio data onto video data, through the antenna ex204 or the cable ex203, etc. that

receivids a BDE0REBE SRS IERBRRIBHRRILIE LG ioded date RHdagides thbrdeivdd the
multiplexedtgata, o imadelataslaiagale mulliiexepdatrioRechrough 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 contro! unit
15 ex310including a CPU. Furthermore, the audio signal processing unit
ex304 decodes the demultipiexed 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 decoded video
20 signal and audio signal outside, respectively. When the output unit
ex309 provides the video signal and the audio signal, the signals may
be temporarily stored in buffers ex318 and ex319, and others so that
the signals are reproduced in synchronization with each other.
Furthermore, the television ex300 may read multiplexed data not
25 through a broadcast and others but from the recording media ex215
and ex216, such as a magnetic disk, an optical disk, and a SD card.
Next, a configuration in which the television ex300 codes an audio
signal and a video signal, and transmits the data outside or writes the
data on a recording medium will be described. In the television
30 ex300, upon a user operation through the remote controller ex220
and others, the audio signal processing unit ex304 codes an audio
signal, and the video signal processing unit ex305 codes a video
signal, under control of the control unit ex310 using the coding
method described in each of Embodiments. The

35 multiplexing/demultiplexing unit ex303 multiplexes the coded video
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15 supplied outside; and a multiplexing/demultiplexing unit ex303 that demultiplexes the modulated
multiplexed data into video data and audio data, or multiplexes video data and audio data coded by a
signal processing unit ex306 into data. [0277] 20The television ex300 further includes: a signal

processing unjt ex3Q6. including ap.audio si i ite Vj | ssing
Uit exa05 s o T R e e
and an outpifheit ed3e9 melltdig: AisymiskenenBOpdxi peovided thexddesdam uildpl 2Befridneand a
display unit ispl t e Vi ign ch; IS , h

television e@%‘ﬁﬁ%ﬁ? aﬁ%l m%tjer acge Eér:&g[aep%lgﬁﬁﬂﬂg%n% (?rgé%n%%tlzynéltt §x31 %t’hﬁagtﬁé%eives
an input of &t @pBrafienbElifeEsriord 2B e \asia d%300 thaltiies s sontivt Liki exsandkd

controlg oveyal ?@??38 GeaRieRt pleRaih S dRR VISP 8 X300 ARG 2 RQWRE SYRRILLIIgRIELINIt

ex311 that supplies power to each of the elements. Other than the operation inpuf unit ex312, the

interface urfdek387 M%y MR BAkid G ex SPS3B At ¥ adhhRedubHn Ttk ldakied , s@&nads the
reader/recofdge X8 tﬁ.ﬁlfgpﬂ*rtaeﬁ‘%]él P20 B AEAMER;PERS Aerording rRaYING £X216,

such as an SD card; a - 60
although not illustrate, data may be stored in a buffer so that the

system overflow and underflow may be avoided between the

10 modulation/demodulation unit ex302 and the
multiplexing/demulitiplexing unit ex303, for example.
[0279]

Furthermore, the television ex300 may include a configuration

for receiving an AV input from a microphone or a camera other than
15 the configuration for obtaining audio and video data from a broadcast

or a recording medium, and may code the obtained data. Ailthough

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, multipiexing, and providing
20  outside data.

[0280]

Furthermore, when the reader/recorder ex218 reads or writes
multiplexed data from or on a recording medium, one of the television
ex300 and the reader/recorder ex218 may decode or code the

25 multiplexed data, and the television ex300 and the reader/recorder
ex218 may share the decoding or coding.
{0281]
As an example, FIG. 28 illustrates a configuration of an
information reproducing/recording unit ex400 when data is read or
30 written from or on an optical disk. The information
reproducing/recording unit ex400 includes constituent elements
ex401, ex402, ex403, ex404, ex405, ex406, and ex407 to be
described hereinafter. The optical head ex401 irradiates a laser spot
in a recording surface of the recording medium ex215 that is an
35 optical disk to write information, and detects reflected light from the
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driver ex315 to be connected to an external recording medium, such as a hard disk; and a modem
ex316 to be connected to a telephone network. Here, the recording medium ex216 can electrically
record information using a non-volatile/volatile semiconductor memory 5 element for storage. The

constituent gleg1eNiis §f LisR@dsief el Je CoRmeRied iRt htnex BIasgR & SYagRIoRAsS bus.

[0278] First, the Configuration in which the televisiont ex300 decodes multiplexed data obtained

from outsidé fRITTGH 188 antERfaBbal abi 8RdT&REIFERE repisderedB cdeebtisd Ui $e
described. in theelewiaign @R00;3OP g HER QReratian HH@UQfﬂ{:;%ir@éWOIQéQBU%'%@@?Oa%M
S

others, the multiplexing/demultiplexing unit ex303 demultiplexes the multiplexed data demodulated by

the modulditRfiRbRBIat6e untBetdo2 lighier AFfRNTEMI% cERrdi @R raesks #RtRIudind REPU.
Furthegmores 4@ audits §ignat RIBERSIIRENYIL AXBRAdecodps herieatlitlprediacdio datag aad the

video signal processing unit ex305 decodes the demultiplexed video data, using the decoding method

described 1A REHEAEnBOdifIERY IFaHY RSISGHBB0E Mhe KR REGH: eVE0Y pr s tHa®

decoded viﬁ@@&%@%@ﬂ%@é@'@@% Qe ERSRectyelYnWiRiEie OUiRUt YpitisI0auavides
the video signal and the audio signal, the signals may be temporarily stored in buffers ex318 and
ex319, ancEGtS SRS tHE B AHE FefRUEES IO EHRR ZSIOR MitlP¥a S FRAER HaRErmore,

the televisignggx@POdpay pertemtitiptexeeidata rat 2bHbrovgl arinagicasianiaiethessdut Srorpthe
recording media ex215 and ex216, such as a magnetic disk,_an o tic%l disk, and a SD card. Next, a
confierati6ﬁP\"@/Hi‘éﬁ%@@l%@ﬁ%ﬁﬁﬁo'ecgeé'g%f’fﬁﬁﬁio sTdh%I EHG ELiB&S SgnEE BRPEAREMits the

data OUtSidﬁ@Fd%fith%th;]ﬁf@%@h ghlﬂi@;ﬁesgr@égr@@ildhﬁe%\%hetg@sﬁéwﬁm@md ; ishlméﬁ)zeys_oo, _
upon a user oper tlon_t rou t.e remote cantroller ex na ot ers, e audio sjgnal pro ing unit
o304 cod@th BT BIGTANAHO T G RESLHE B ol CELRS AR ESEAN S RS Do XA A0 cnler
control of theheondi@llunihexato ¢ging the sedirgsmetikod-desgriiedyinraach gfiEnebatirgentsTHee

35multiplexing/demultiplexing unit ex303 multiplexes the coded video - 61 - signal a udio signal,
and providé@fﬁ@re&ﬂ%%‘gdépbbts?dg}%emgé{ %Itfg@inaﬂgm‘tip uﬁﬁ£§£3(€rﬂul lexes

the vigeo sigratane theinedid sfaneh srecignade R ayhireteroperarilyratotedindbe hofiets e ¥ and
ex321, and others, sp that the signals 5 are reproduced,in synchropization with each other. Here, the
buffers exs'i ?eéig, &Q&@,raéa(%ﬁélsr%a?%gtﬁluéjlé’ém)llutﬁt%t 8,58F aﬂ%ggt one f@ﬁﬁg%e

shared in theytgtewision ex300. Fughaimbre, attbotgbigot illustratea idlata oy be storfgkim a thiotfer so

hat th flow and underf be avoided b he 10 - N
modulaton SRR GAHSIB AN EEOIGD AR R e mulSind GAR B803200 e foz7e)

Furthermorprthestetsstare k30 mcude d tontibersticst omrecantingl anrAy énpkd fransiag

microphone or a camera other than 15 the gonfiguration fox obtaini udio and video data from.a
broadthst o4 18EBAING ThMI hrtt RS Edle 1HE oBIAILE] e Kirblgh Bee LEIALiR S50 can
code, multipléxiiamgd pnewide ioftside dtitarin the desedptsd iymag ibd cdpablehad omtyardeddingn

decoding, and RIOYIANG MR AR R L Br S g oM Ui Y 2R HY P2 x403, and
the servo control unit ex406 that record and reproduce information
through the optical head ex401 while being operated in a coordinated
25 manner. The system control unit ex407 includes, for example, a
microprocessor, and executes processing by causing a computer to
execute a program for read and write.
[0282]
Although the optical head ex401 irradiates a laser spot in the
30 description, it may perform high-density recording using near field
tight.
[0283]
FIG. 29 illustrates the recording medium ex215 that is the
optical disk. On the recording surface of the recording medium
35 ex215, guide grooves are spirally formed, and an information track
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20outside data. [0280] Furthermore, when the reader/recorder ex218 reads or writes multiplexed
data from or on a recording medium, one of the television ex300 and the reader/recorder ex218 may
decode or code the 25 multiplexed data, and the television ex300 and the reader/recorder ex218 may

share the dggoging QL Going {0281 a n c£'S 2 FHANPIR £B1Gh 2B A HSHRIRSA TRV AHeR R

information reproc ucing/recordin | unit ex400 when data is read or 30 written from or on an optical
disk. The inbSriAtRMA r@ﬁroﬂ"u@inéyﬁé’coaéiﬁ@ righilh 8x400 fHeRIABE chrstushtdemehts ragu ise02,

ex403, ex44 405, ©x40BaNd G drestibrrk NSHeInier, Has oplispb Aeask R0l fadiates

a laser spof’in a recording surface of the recording ‘medium ex215 that is an 35optical disk to write
i

informationd&t€ tEtEe L8 MR agrR PdnT &6 NgchkBRk SuRKESdf iHEak@r8iIng MBHiufREx215
to readsthe i@ewaﬁﬁ&&’ RedneEtioRIBROEIINY N PA Ble ArcalbKIE YesFDSE RV PG IR laser

included in the optical’head ex401, and modulates the laser Ii%ht according to recorded data. The 5

reproductiohfeRe8Nasg DR ERedioiniiliRe £ RpAsatsDIRRhARGREHR® B JIERAEAN SSecting
the reflected 4ght frQrR thesecordingsustapsnistiem RiteKetestsineiHded M Hireonticad AgRyex401,

and demodulates the reproduction signal by separating a signal component recorded on the recording

medium exP19%& 30 rEMBERBEMHRSecEBEARARRIAHABNMISRI BifeR X 4ba NIRRT AofRRe

information ia &gy eften tlas rezgrdigg mepiem endherandrian ddfopnatorsepraucaddrom the
recording medium ex215. The disk motor ex405 rotates the recording medium ex215. The servo

contrdiQinit @YABS FIGGEMRETSINES AERA 8XH3 40 a 1B RALRRBFIFING REEE AR ifIEN

controlling thedataBen e dedhakBotere X s@Asto THlewrhe lgeF cpaifd herfysteregontrol
unit ex407 controls overall the information reproducing/recording unit ex400.The reading and writing

processes &hbAnEnERR Ot e SUGEMEBRR DI RS R Fddrmf 28R AN RS NIBFHAG0A ¥bred in
the buffer exdA4 RIS GERPATHNIANARAHAYTS W HIGrERDTBAS BEGRSSENe AN P itsr ropediiien

recording unit ex402, the reproduction demodulating unit ex403 i?nd the servo contro] unit ex406 that

record and H§fod §eESRRIm{f®n tﬁr%%ﬁq%goptfé&?heé’(?gﬂd Mfle beinhperdid@rmation
coordinated-&% RiRIIErn GesysieiTrepniielitnie 40T ineludps, fon @xammte s misderIoeasans, and
XS P e s ah s G B T e a3 BB e T By MTERIEGRE the
coded audio and video data, from and on the data recording area
ex233 of the recording medium ex215.
[0284]

20 Although 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

25 multidimensional recording/reproduction, such as recording of
information using light of colors with different wavelengths in the
same portion of the optical disk and for recording information having
different layers from various angles.

[0285]

30 Furthermore, a car ex210 having an antenna ex205 can receive
data from the satellite ex202 and others, and reproduce video on a
display device such as a car navigation system ex211 set in the car
ex210, in the digital broadcasting system ex200. Here, a
configuration of the car navigation system ex211 will be a

35 configuration, for example, including a GPS receiving unit from the
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Although the optical head ex401 irradiates a laser spot in the 30description, it may perform
high-density recording using near field light. [0283] FIG. 29 illustrates the recording medium ex215 that
is the optical disk. On the recording surface of the recording medium 35 ex215, guide grooves are

spirally foraglpid it BiPrMALION-Jaek - 88 FIRy2397ecaide. isAdwangs g eg BlagatisR

indicating an absolute position on the disk according to change in a shape of the guide grooves, The
address infoRM&MNAEI0de & fnidim ARM R tREeANihhY pbEiGoRs b IBEoRINY B0tk &3 2 Btht are a
unit for 5 regghdipg 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 kﬁ@@é.ﬁﬁurthermore, the recording medium ex215 includes a data recording area ex233, an

inner circumference prpa 8821 ANck ARLER OvkRS CHEUTITENENSR GFRa 52BH4The data roording area
ex233 is an area for use in recording the user data. The inner circumference area ex232 and the outer

circumferefBE %188 e 8hURS: 28R ARIBREGdE BEhE Mt ROBIIMgRICHES B vely

are for spegHistieEXeRPS dRrseeprding theHerligatanthe informatiarelfulaproguningéreeotding unit
ex400 reads and writes coded audio, coded videq data, or multiplexed data.obtained %Jé multiplexing
the coded ANH AR AELAME G EFDON BE AR SERBTERG F84 Ge58) it ARIIANVR R dium

ex215. [0284l-dRAjthoval apppéicatdisio havnd a (ryes, stshasa Riftarck3 B isdisatibed fis an
example in the description, the optical disk is not limited to such, and ma bge ag %) ical djsk having a

multilafer SRREME RRITBHARNE SHiRY teloa8Esn aPdrfotha FoltherAnR, the
optical disk| raai dhaweyassiLCiselfey for displaying the data such as decoded video

captured by the camera unit ex365 or received by the antenna ex350.
The cellular phone ex114 further includes: a main body unit including
an operation key unit ex366; an audio output unit ex357 such as a
15 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 or still pictures, recorded audio, coded or decoded data
of the received video, the still pictures, e-mails, or others; and a slot
unit ex364 that is an interface unit for a recording medium that stores
20 data in the same manner as the memory unit ex367.
[0287]

Next, an example of a configuration of the cellular phone ex114
will be described with reference to FIG. 30B. In the cellular phone
ex114, a main control unit ex360 designed to control overall each unit

25 of the main body including the display unit ex358 as well as the
operation key unit ex366 is connected mutually, via a synchronous
bus ex370, to a power supply circuit unit ex361, an operation input
control unit ex362, a video signal processing unit ex355, a camera
interface unit ex363, a liquid crystal display (LCD) control unit ex359,

30 a modulation/demodulation unit ex352, a
multiplexing/demultiplexing unit ex353, an audio signal processing
unit ex354, the siot unit ex364, and the memory unit ex367.

[0288]
When a call-end key or a power key is turned ON by a user’s

35 operation, the power supply circuit unit ex361 supplies the respective
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25 multidimensional recording/reproduction, such as recording of information using light of colors with
different wavelengths in the same portion of the optical disk and for recording information having
different layers from various angles. [0285] 30Furthermore, a car ex210 having an antenna ex205 can

receive dat lj xﬁQﬁP? r vide ' ' sa
car navigat%ﬁ%?s%gﬁﬁ&%%‘it int e@a@%ﬁ%?ﬁi%gd%ﬁeﬁ%rg%c?cgst}?\ag gﬂ?éémd%g&)ﬁlﬁgi a
configuratic®df e car navigation system ex211 will be a 35 configuration, for example, including a
GPS receivt@gzlgg't]from the - 64 - configuration illustrated in FIG. 27. The same will be true for the
configuration of the computer ex111, the cellular phone ex114, and others.ﬁ50286] 5FIG. 30A illustrates

the cellular phone 0L hgeisBEARPNONBg PIctiré coiify Aredhaddad e PhBRRE Pid&ird AHcoding
methog descpibedincgmbadierte Té\?cﬁ%"Lﬂrﬁ’qﬁg‘i’@ec@ﬂéétiégug%szt%aﬁi%f@ ePRI fUnit

transmitting and receiving radio waves through'the base station ex110; a camera unit ex365 capable
of 10 captuBie MBVIRgVAHE BtHAMYGESaLIRNarBiSsI8y KR ks 01 SigLI@ LhysRAGESBE for

displaying thg Sigig SHER R HeSPHRDYIERS) GaRfted Py thecalNSIA Y ILEEBPIRAN feCeivefl oK fhe

antenna ex350. The cellular phone ex114 further includes: a main bogﬁénit Including an operation key

unit ex366; BRSMdidBGpinasleasEndderne dukntinkdd Rk oisderst R ATA8diBRRE&Dinit
ex356 suchgse fRisHARNANELRE IRRMEA! AvEiela PN L RFAGTJOoRFarNYcCapd eehyidaedgr still

pictures, recorded audio, coded or decoded data of the received video, the still pictures, e-mails, or

otherd:Oand@ ot 66 4363 Al is@rIrt BB HiMS digHRbitg RERIATuRR RRES 8610aRN the

same Manr@ea B CperyHy SPEiewB A 98 data, Nexh arerrawinefrasnfigdiaion @idhesellular
phone ex114 will be described with reference to FIG. 30B. In the cellular phone ex114, a main control

unit ex360 ¥8ighBE [PETRAIN BV XIPELEh uAH SR ofithe th&in BBHY IREILBIRG IR cﬁ%ﬂ&y‘*uniﬂé%%
as well as theQPamiteTe awit eX3RimepNeiashksiuagynyia AEY BRGNS BUECRITEY By

power supply circuit unit ex361, an gperation input control unit ex362, a video signal processing unit

ex355, a cathéra AREEAERUNE X , dMquYPLestaf ARVYRTTRE BN cofidf Bnitd8s9P8aferms
modulgfion/gemediripndgniexiidra mRiipiexengdiemygpiexiagding ex@ssvanrseto signghe
processing Hgittzg-x354_n§!r§nsrlottgrgt e%%eélé%ntcgé?]e/&neemgr lhjlrgttieggmtj (i)t28%]x352 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 output unit ex357.
20 [0290]

Furthermore, when an e-mail in data communication mode is
transmitted, text data of the e-mail inputted by operating the
operation key unit ex366 and others of the main body is sent out to
the main control unit ex360 via the operation input control unit ex362.

25 The main control unit ex360 causes the modulation/demodulation unit
ex352 to perform spread spectrum processing on the text data, and
the transmitting and receiving unit ex351 performs the
digital-to-analog conversion and the frequency conversion on the
resulting data to transmit the data to the base station ex110 via the

30 antenna ex350. When an e-mail is received, processing that is
approximately inverse to the processing for transmitting an e-mail is
performed on the received data, and the resulting data is provided to
the display unit ex358.

[0291]
35 When video, still images, or video and audio in data
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When a call-end key or a power key is turned ON by a user's 35 operation, the power supply circuit
unit ex361 supplies the respective -65 - units with power from a battery pack so as to activate the cell
phone ex114. [0289] In the cellular phone ex114, the audio signal processing unit 5 ex354 converts

the audio sigapiFaIREIEA N NARIEE INBULHAIL BFO6 1P IAIR PRSI SARE MORFIRO digighpudio
signals under the control of the main control unit ex360 including a CPU, ROM, and RAM. Then, the

modulation/AERFERFHNEN YR RATD 5 FOMB EBFSES SREGH FR DRI AHEIRY obi el )il RIS
signals, andgerireReMiintePaA G [eEeRIERUNIE G Thee RVl pa-tonan Aleg oG Ve siemarnd

frequency conversion on the data, so as to transmit the resulting data via the antenna ex350. Also, in

the cellular PRONEEIN £2 R AaRSHPRAGRRD Eec AR IRNSMBESFNFIROCRE YideR NSy the

antenng ex3p@ iINMeRg FRIWRTSFHYMoE e PRI fOIMStLSdieRIgNCy gpnvessienrand theuring
analog-to-digital conversion on the data. Then, the modulation/demodvlation unit ex352 performs

inverse sprdD&PdARIRHTIRERSIHY bifthefatadRIY 16S VIS SigRkl hiHRagRTy G LIDLESnverts

it into analograudio gignals; 5a12p o eethihammiadie sudiedig Nt 6x3hgn 300290k cted
Furthermor% Wkéen an e-mail in data communication mode is transmitted, teddéiata of the e-mail
Yek L’f"rﬁtgéé &

inputted by g W S ERHE AU 66 Rtk AL B the i RB8Y i€ SEHPoHRIAHE main

control unit gxg6fhvit ipeespaigyide mputigretkohignit x8&2 35 3 he main control unit ex360 causes
the modulaihrg%e%rgodulation unit ex352 to perform spread spectrum processing on the text data, and
the traitsmi receiving unit ex351 performs the digital-to-analog conversion and the frequency

cogvgrsiog on the rafwf.’tin@ dataﬁ%e&angméheﬁaig I@ﬁh@@aamm?@m@g' wmiﬁtﬁfaﬂ éﬁ@ﬂten][@
ex350. When an e-majl is received, processing that is approximately inverse to the processi r
ranamiting RO B OhUhIE Be B I CEOTL AN o ARG BORALRFG EE IO S PLLet

display unit 2#358hk92934 8a\Vhen ivwdeat atik inpag esdof nddeo tansl audioonglgiaa Cqmmancesitian

mode is or are transmitted, the video signal processing unit ex355 compresses and_codes video
signals supﬂﬁf«}: froﬁf‘l‘lﬂg amels U4 ex365 RSR %E%W% ictﬂ?égé%&ﬂg meth g.'gmmncﬁ‘gach of

Embogimentsoahd stdnsiide the dededivideo datedit5 thavitultipleS6@ depeltiiening usipesdsB. In
oroceseing AEGKHA o1 Real) g e it cBPALDg & SN por SR cHIBe RIS the.
coded audiadatariedbevimdtipledingsaBaltiplexiogmut dxgba 10282 og conversion and
frequency conversion on the data so as to transmit the resulting data
via the antenna ex350.
20 [0293]

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

25 unit ex353 demultiplexes the multipiexed data into a video data bit
stream and an audio data bit stream, and supplies the video signal
processing unit ex355 with the coded video data and the audio signal
processing unit ex354 with the coded audio data, through the
synchronous bus ex370. The video signal processing unit ex355

30 decodes the video signal using a moving picture decoding method
corresponding to the coding method shown in each of Embodiments,
and then the display unit ex358 displays, for instance, the video and
still images included in the video file linked to the Web page via the
LCD control unit ex359. Furthermore, the audio signal processing

35 unit ex354 decodes the audio signal, and the audio output unit ex357
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The multiplexing/demultiplexing unit ex353 multiplexes the coded video data supplied from the video
signal processing unit ex355 and the coded audio data supplied from the audio signal processing unit
ex354, using a predetermined method. Then, the 15 modulation/demodulation circuit unit ex352

performs 82[5?8q/%)§§t§% gg&qgsing on the multiplexed data, and the transmitting and receiving unit
ex351 perfor gital-to-analog conversion and frequency conversion on the data so as to transmit
the resulting @a@4/Ja the antenna ex350. 20 [0293] When receiving data of a video file which is linked

to a Web page and ' o] icatl e Vi n e-mailwithyi nd/or
audio attached, in of) er ﬁégég:%tggc ’th%%i%%ﬁ)?ee%r?j%%a t}%’é\g{\)/gﬂ é?g%]\kega@n?én%g%@%{étﬁg ueA
multiplexing@de b gtipRbinig PPN E5cldempiphsdbytteadaltp ibXee 8a0d intpdandes trtioit
stream.and adi gs SHRRI ipeo.signal | it eXx ' e
coded ﬁdeﬁﬁ%ﬁﬁﬁg diigﬁgg@]grﬁgocﬂggin?ﬁm \e(x 54?8 wﬁgtﬁﬂgﬁmﬁﬁcﬁaﬁg %ﬁgﬂgg the
synchronouksi8 a8 7 ctigl i H sihal | sRdB3GiRP Rt etass B0t ac6 eSOt ddp RAgRdIURBIng a

moving pictyrerderading W%%WHQ%@&?EWSIGWG &ﬁ‘ﬁ%‘%ﬁ?%(&%%@%gﬁ Faraedignents,

and then the display unit’ex358 displays, for instance, the video and still images included in the video

file linked toPAE WED pagESALINGN T HSTRIBBUNINEBSO NELEHtiY Grelieiliag srpBRpRIdESsing
35 unit ex35¢ He5a¢s N$audi9i§iandl b HBAHEMIUIPHL YPE 324280 receives and
10 transmits the multiplexed data obtained by multiplexing audio data
onto video data in the description, the multiplexed data may be data
obtained by mulitiplexing not audio data but character data related to
video onto video data, and may be not multiplexed data but video data
itself.
15 [0295]

As such, the moving picture coding method and the moving
picture decoding method in each of Embodiments can be used in any
of the devices and systems described. Thus, the advantages
described in each of Embodiments can be obtained.

20 [0296]

Furthermore, the present invention is not limited to
Embodiments, and various modifications and revisions are possible
without departing from the scope of the present invention.

[0297]
25 [Embodiment 8]

Video data can be generated by switching, as necessary,
between (i) the moving picture coding method or the moving picture
coding apparatus shown in each of Embodiments and (ii) a moving
picture coding method or a moving picture coding apparatus in

30 conformity with a different standard, such as MPEG-2, MPEG4-AVC,
and VvC-1.
[0298]

Here, when a pilurality of video data that conforms to the

different standards is generated and is then decoded, the decoding

35 methods need to be selected to conform to the different standards.
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provides the audio. [0294] Furthermore, similarly to the television ex300, a terminal such as the
cellular phone ex114 probably have 3 types of implementation 5 configurations including not only (i) a
transmitting and receiving terminal including both a coding apparatus and a decoding apparatus, but

also (ii) a transmitting terminal includi codi a i jvi ipak including
only a decoding gg%gfai@e t#éugﬂj{thqeﬁc;%?a? é)r%l;}gc%%%% éﬁ%ﬂ% &g@bg ?g&i\%}s {:ﬁ%q i?)?érgr(?smits
the multiplestatiaidm bistadebblethtiméring auckiondath Breodsdes tads inhtBeeidscapron pliean

multiplexedt%adt@ gwya’%eﬁ?jar?a@%@n&g @yﬂmgﬁéwt@éwp&a@eb%??ef%%er data related to

video onto video data e not mu ata but video data itself. 295] As such,
the moving [fI2&8 koding method and the moving picture decoding method in each of Embodiments

can be.used in anym t%q&i@yi% r&qiv'Sé(]sms F‘l’fiﬁﬁ@ﬁg' Trp]l{ﬁ,ﬂlﬁqégéan@geg %Eéiﬁ?gdn ch of

Embodcl)ments can be 0 tained. 20 [0296 ermore, the present invention is not limited to
Embodimen3y Hin\exiog modifcadiohd aide0idisis atdiossibienitiadtd BestiagFtoHCiie Scope

of the presqﬂfany&mi%nr&%%&?h%%iwqﬂm?mﬂion if{dfe Saiasas b BRAS AL PHiItERBY. as

necessary, between (i) the moving picture coding method or the moving picture coding azfaratus

shown in eatid 8PEADGHiANS BME (i) A Mo \iRG piEttreldadnty RRedbdide a o) Pradradédding
apparatus If3Q GAme MilaVith dctiTesgmkst dasteh 3p MRECHANIREHANGrane ydirg[0298]

Here, when a plurality of video data that conforms to the different standards’is generated and isthen
decoddd, tHe 8EB6dingrss MetHdoBsMesdnE el StIs@cend itk R B Bla gifdremt _tlh®a8s 068 -

Embodiments will be hereinafter described. The multiplexed data is a
digital stream in the MPEG2-Transport Stream format.
{03001
FIG. 31 illustrates a structure of the multiplexed data. As
15 illustrated in FIG. 31, the multipilexed data can be obtained by
multiplexing at least one of a video stream, an audio stream, a
presentation graphics stream (PG), and an interactive graphics
stream. The video stream represents primary video and secondary
video of a movie, the audio stream (IG) represents a primary audio
20 part and a secondary audio part to be mixed with the primary audio
part, and the presentation graphics stream represents subtitles of the
movie. Here, the primary video is normal video to be displayed on a
screen, and the secondary video is video to be displayed on a smalier
window in the primary video. Furthermore, the interactive graphics
25 stream represents an interactive screen to be generated by arranging
the GUI components on a screen. The video stream is coded in the
moving picture coding method or by the moving picture coding
apparatus shown in each of Embodiments, or in a moving picture
coding method or by a moving picture coding apparatus in conformity
30 with a conventional standard, such as MPEG-2, MPEG4-AV(C, and VC-1.
The audio stream is coded in accordance with a standard, such as
Dolby-AC-3, Dolby Digital Plus, MLP, DTS, DTS-HD, and linear PCM.
[0301]
Each stream included in the multiplexed data is identified by

35 PID. Forexample, 0x1011 is allocated to the video stream to be used
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However, since to which standard each of the plurality of the video data to be decoded conforms
cannot be detected, there is a problem that an appropriate decoding method cannot be selected.
[0299] 5In order to solve the problem, multiplexed data obtained by multiplexing audio data and others

onto video strycture including i ification, in tiqn indjcati ' ngdargl the
video data g@ﬁ(?rﬂw&s? r%séd s%emvé%ﬂc@$§%}ﬂtm%%urﬂ%gg d%?ag:r%ﬁ%t%@\?ggoﬁ atg%grgrated
in the movisgnaems cOdihg BthodxiRiyFtae enaling piadréedtiagagsa atiat BhovaT aPEAeh of

in the movisgeetuns b iPtFiarenal o aped
MPEG2 Tra o St ea e a0 I Tl S I e PRI e 15

illustrated ir$H1&a B1S tHxXH Bfidleke duatdBddn becoBidireatigdntgtibiiNge e 84T 0AENT 4B
Streamc? an gudig stEzats gy a8 SR G ABMES) 1 FXHIBHRFIRG FRPAGESERAM.

The video stream represents primary video and secondary video of a movie, the audio stream (M)

represents apesrigAUdIctbEe prrced <t seasngak) Ariib pad thoetm SRR g Yrivids o
part, and ths @rﬁﬁ{g@ti%g{aﬂv@%ﬁwﬁegmts subtitles of the movie. Here, the primary video is

normal video to be displayed on a screen, and the secondary video is video to be displayed on a
smaller winfiBw @2the primary video. Furthermore, the interactive graphics 25 stream represents an

interactive screen tg-pg gegoralechayaag (PG SREORRITP AUAECTREN TR feREeam is

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

of EmbbdinfaRied oriry Eeevaiy paiitre x8ding Fasthasa ®yof Mideg fraieeoams aspaHRi in
conformity 3QMife coRyeiiopalaiapdad. et Rt MPEE-AYanardrtel TiReauUdI0

stream is coded In accordance with a standard, such as Dolby-AC-3, Dolby Digital Plus, MLP, DTS,
DTS-HD, asdnipesn PEMEpImgkets X236 sram REIRRIQ IHRERURIPEKBESIAAS RieRfifd by

35 PID. Forrexample i yd O ipalqcated dg thevidepistieanh ioche tsedxion ydaghr Bigyiay.

Ox1100 to Ox111F are allocated to the audio streams, 0x1200 to Ox121F are allocated to the
presentatio® §IAPRIEY siedd or 10838 BRtiaR g/@RlbiGic (6P iRkdthRnfHaia efrédns,

Ox1BR to it Bifeineierd de erdder Heams rie frurridonsaeP ey didagehihe grovie,

and Ox1A00 to Ox1A1F afe allocated to the audio streams to be used for the secondary video to be

mixed with REPrindil etkigX@de2pme . 355kamRh R ER RARE S WIAE & nANEhIELEE €0 First,
a video stregip $X23HerRBesaskoS ¥denipmespnckan audi s are o583 isaMposathekautig

frames are transformed into a stream of PES packets ex236 and a stream of PES packets ex239, and
further into P8 P5BkEIAER2 3T HHAA1S Faekd R 2105 FES BBVl ik iy Atk Bl &5 €sétRdfon
graphics stregp£x241 and data of an 15 interactive graphics stream ex244 are transformed into a
stream of PES packets ex242 and a stream of PES packets ex245, and further into TS packets ex243
and Tg)pacﬁ %§§46, respectively. These TS packets are multiplexed into a stream to obtain

multiplexed data ex84G. 33 illustrates how a video stream is stored in a stream of

PES packets in more detail. The first bar in FIG. 33 shows a video

frame stream in a video stream. The second bar shows the stream of

PES packets. As indicated by arrows denoted as yyl, yy2, yy3, and

25 yy4 in FIG. 33, the video stream is divided into pictures as I-pictures,

B-pictures, and P-pictures each of which is a video presentation unit,

and the pictures are stored in a payload of each of the PES packets.

Each of the PES packets has a PES header, and the PES header stores

a Presentation Time-Stamp (PTS) indicating a display time of the

30 picture, and a Decoding Time-Stamp (DTS) indicating a decoding time
of the picture.

[0304]
FIG. 34 illustrates a format of TS packets to be finally written on
the multiplexed data. Each of the TS packets is a 188-byte fixed

35 length packet including a 4-byte TS header having information, such
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20 [0303] FIG. 33 illustrates how a video stream is stored in a stream of PES packets in more
detail. The first bar in FIG. 33 shows a video frame stream in a video stream. The second bar shows
the stream of PES packets. As indicated by arrows denoted as yyl, yy2, yy3, and 25 yy4 in FIG. 33,

the video st . vided intoun o pict e twhich
Video presehm o A S et n T Aot T8 B RaRTn SR o
the PES padktd hdse PREShautickcdnd ane PHS idkedleraststes to Peckdntation TimerstalogdsTs)
ndicat ) 1 of th ) o T n )
fime of the HE AT I B T ok Is gfyenng

multiplexed @idtabhenTdt thex 'S pAtRadas, oL D8 1Rs Yikkdd 85 TeAGR v ket sfuisRPa Ak ls TS

header-havipg inforg1aion. st ave PIRRddenghingirstigammaprba 44 ByeaT S payjead for
storing data. The PES packets are divided, and stored in the TS payloads, respectively. When a BD
ROM is useliPedentopthl a@deicicd@ie gilefod mayie mms sk Hadu ! thvia e Simey A tEsbyte

source packeld ) ThersQUIRs gackels 21a WHLAR ALY e M UPIRKE & 69 (e dBc o sechiearsr

stores information such as an Arrival_Time_Stamp (ATS). The ATS shows a transfer start time at

which each BEGKELS pad@tdfs {6 dRHFETERAPIFaRIP ffitkie ThelddRre® pacReRIFK aFRaRd&d in
the mump'%@*ﬂﬂzge%s FIQHE Fhihg PALB P dAEa 3 IeHHR RUEeReNsEmeRTIRg fram thegqread of

the multiplexed are called source packet numbers (SPNs). [0305] Each of the TS packets
includéd in thE enOMPO@ESIETRAABSIAG SFYRLidEnE 8P&LE0 DAL WibRliR R AstR ! But

also a 15 Progrpip WF@i%Eﬁ@? (ﬁﬁ{qb@r@r(eggmgylgp Table (PMT), and a Program Clock
Reference (PCR&%The PAT shows what a PID in a PMT used in the multiplexed data indicates, and a

PID of the PPk is registered as zero. The PMT stores PIDs of the streams of video, audio,
subtitles and others gngiydgd i e Nplplexed fattu 8edi A0 alWR IpIBRIERN @4 taei RlEpamss

corresponding to the PIDs. The PMT also has various descrilgtors relating to the multiplexed data. The

descriptors R&le fffdMmalibRaich &€ Rp¢ dntud8RmHbLISHMiRG dhetiie opyit oflRe 2
multiplexed paiRyisaRAIMALISSGE BRIn TS FIER PIRTSS IATEBRR 4HOrMalPTSBIeSIRMANg BN ATS

showing 25 when the PCR packet is transferred to a decoder, in order to achieve synchronization
hiﬁé

between anIRGARTING @ RAFEERMEE IS RGR axld§r RASsS AR Whak A BRPETo)
that is a time; 3xig GhPHHS aNndi B pFsxEBQH PR e i2a thusiratrg the mata struefere AfithedaM i

detail. A registered as zero. The PMT stores PIDs of the streams of video,
audio, subtitles and others included in the multiplexed data, and

20 attribute information of the streams corresponding to the PIDs. The
PMT also has various descriptors reiating to the muiltiplexed data.
The descriptors have information such as copy control information
showing whether copying of the multiplexed data is permitted or not.
The PCR stores STC time information corresponding to an ATS showing

25 when the PCR packet is transferred to a decoder, in order to achieve
synchronization between an Arrival Time Clock (ATC) that is a time
axis of ATSs, and an System Time Clock (STC) that is a time axis of
PTSs and DTSs.

[0306]

30 FIG. 35 illustrates the data structure of the PMT in detail. A
PMT header is disposed at the top of the PMT. The PMT header
describes the length of data included in the PMT and others. A
plurality of descriptors relating to the multiplexed data is disposed
after the PMT header. Information such as the copy control

35 information is described in the descriptors. After the descriptors, a
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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 35information is described in the descriptors. After

the descripjors, 2 prafily giaiecesf Srpamdniqmaianelaingrie gy eemstneludertin th
multiplexed data is disposed. Each piece of stream information includes stream descriptors each

describing iff6HhAG6h IBuER &sawtFbRla xRSk 7 idehafHhEROSSHApre SA6H cBHREDIA sEEHAM a
stream PID; 3 SYSHHHHEURI BIOURALSM(WEB AT St BRI ElR Qié’é’t@?ﬁﬁ??r@ﬁ%rm&%ﬁam

descriptors are equal in number to the number of streams in the multiplexed dafa. [0307] When

the multipleXddHa8 & FEEBRIBUTPE f&lotdRp Hivdnehacaia Bilks sl ansGRES8& BRI With
multiplgxeddata-tdermation figa. K3388Im ateABLekhA fviexsH daladpfumalionfies ate

management information of the multiplexed data as shown in FIG. 36. The 15 multiplexed data

informationQed Ar@ fP6HE t638HR eorrEBoSiERBE e e IR PR AT@ dB AU Bhd R deH BHRRE fligs

includes mylyplexgedpsz ipfoEhaliom straanm attiule fexaatien tand an entry map. [0309] As
illustrated in FIG. 36, the multiplexed data includes a system 20 rate, a reproduction start time, and a
reproductioﬁ%@mne. The system rate indicates the maximum transfer rate at which a system target

decoder to be desciipre frigs dransfaip s awiltRiexers dasx & a SdDoter . rdeoine IGIsrmt dha T Ss

included in the multiplexed data are set to not higher than a system rate. The reproduction start time
25 indiBate@ BB RS NeESidEdFraReCiARe NRE Wl RIEX RA AR Il B RHAR is
added to a Rf&sin a video frame at the end of the multiplexed data, and the PTS is set to the
reproduction end time. [0310] 30As shown in FIG. 37, a piece of attribute information is registered in
the stream hRFARd information, for each PID of each stream included in the multiplexed data. Each

piece of attribute infogrRtien haS difflenend |alearatien sapmtintadtorheihes the aeaeapeiag stream
is a video stream, an audio stream, a ) .
information of the multiplexed data as shown in FIG. 36. The

15 multiplexed data information files are in one to one correspondence
with the multipiexed data, and each of the files includes multiplexed
data information, stream attribute information, and an entry map.
[0309]

As illustrated in FIG. 36, the multipiexed data includes a system

20 rate, a reproduction start time, and a reproduction end time. The
system rate indicates the maximum transfer rate at which a system
target decoder to be described later transfers the multiplexed data to
a PID filter. The intervals of the ATSs included in the multiplexed data
are set to not higher than a system rate. The reproduction start time

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

({0310}

30 As shown in FIG. 37, a piece of attribute information is
registered in the stream attribute information, for each PID of each
stream included in the multiplexed data. Each piece of attribute
information has different information depending on whether the
corresponding stream is a video stream, an audio stream, a

35 presentation graphics stream, or an interactive graphics stream.
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35presentation graphics stream, or an interactive graphics stream. - 72 - 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 isgnlygideng videae are ERPubiRss tre fHelp Siaers Liie DiRfRataa GACs
information including what kind of compression codec Is used for compressing the audio stream, how
many chaniedd wadmgclvdeatik tnd Rfdiostpags sipihcasfade vresutid SRR RPPOTE LA how

high the sarpypling fEeAuSRRY isnFNerilea SYRATLAAUS diorraRtionans! Hhg AHSIPAQSIERaRR e

attribute information are used for initialization of a decoder before the player plays back the

informationPj3EY of PisBmBddRbeite e inatipisdd Bl foie 88t £ strEakyBiERRIuded
in the BMT Jfugliefpostraben herrvlirlexperadia it ierieeaidqd on arsaerding medism difrgvideo

stream attribute information included in the multiplexed data information is used. More specifically, the
moving picttfda&bdihg InethdePeh HERTDARg PRAGE dBAMEAPPEREIEOHRBERSSING cbloR Audio

Embodimenig-inglyies 815168 8h9 WHERh&acatRWeAYE dHOrMaten Ngdinglingraden dald kth
generated by the moving picture coding method or the moving picture coding apparatus in each of

Embodimenéd) 8-A6 rERR §P&lifcIsIERMNS PRAOSE the Jia80 BR¥ANN &AL RSN BATHRLR SNith

the configurgtie); dicyideo data gepriatedsbydRenavirgigiEeFoRtatiRtAOd 98 tha enavidgpicture
coding apparatus described in each of 25 Embodiments can be distinguished from video data that

confolifis tShRRTEY SEifdRrt§0T ) HFRREPMORE S s &8 iRsHaEdaZRAL K e mavis Prise
decoding meftes AcaREdinth PRI e ¢ Ihatap axSHMkiHie, 30 stream type included in the

PMT or the video stream attribute information is obtained from the multiplexed data. Next, in Step
exS101, it i @dtktrhined whether or not the stream type or the video stream attribute information

indicates that the mulfiplexse @bt 8, the multiplexed data to be used is of a stream

type included in the PMT. Furthermore, when the muitiplexed data is

15 recorded on a recording medium, the video stream attribute

information included in the multiplexed data information is used.

More specifically, the moving picture coding method or the moving

picture coding apparatus described in each of Embodiments includes a

step or a unit for allocating unique information indicating video data

20 generated by the moving picture coding method or the moving picture

coding apparatus in each of Embodiments, to the stream type included

in the PMT or the video stream attribute information. With the

configuration, the video data generated by the moving picture coding

method or the moving picture coding apparatus described in each of

25 Embodiments can be distinguished from video data that conforms to
another standard.

[0312]

Furthermore, FIG. 38 illustrates steps of the moving picture

decoding method according to Embodiment 8. In Step exS100, the

30 stream type included in the PMT or the video stream attribute

information is obtained from the multiplexed data. Next, in Step

exS5101, it is determined whether or not the stream type or the video

stream attribute information indicates that the multiplexed data is

generated by the moving picture coding method or the moving picture

35 coding apparatus in each of Embodiments. When it is determined
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generated by the moving picture coding method or the moving picture 35 coding apparatus in each of
Embodiments. When it is determined - 73 - 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 igureieodigg aaparatynin eaeh pEMppivedt da fem Kbt ing i geromed

by the moving 5 picture decoding method in each of Embodiments. Furthermore, when the stream
type or thelfiéeadiRsahh akrihReTHibtRAGY R thaishfedscasromianes tb YHd € RVeNtiBBaPEhdSrds,

such as MREGTR MBREALY GraRf Grio 1 RieR RIAX. dsapdldip periaiiiedfy ageeyies

picture decoding method in conformity with 10 the conventional standards. [0313] As such,

allocating £meRAMifRVud fo BEBRXMLDFe stere dis tedenfanped Riofhaion @nidtles
determination-wheihef&r sQfdilbe MmRMAG BiIcCiHreLieerding NegHvg @IenPoVing- pipiEerkrstecoding

apparatus that is described in each of Embodiments can perform decoding. Even when multiplexed

data that c¥HiGhs B & GHERSstEYBE dOAN EMRropiiae detsamy matitbtPat sppafas @R

selected. TingidhbegomesrressivimiecdeeadetniomeaiiopeyitieWaANy REeid FraSernaqrenthe moving
picture coding method or 20 apparatus, or the moving picture decoding method or apparatus in

Embodimelt fide JAEFER HdW&vice@RAd stehns dBscbEPaeye 18314] fSRRSHMAEN! 9]

25Each of ferisring @IEyreCering Methock e reREEPIHY. 1 eRHIDE APPREHTS RA FowNEnpicture
decoding method, and the moving picture decoding apparatus in each of Embodiments is typically
achietd it b fFERVEHoNa rateddRidfor a Large Scale Integrated (LSI) circuit. As an example of
the LSI, FIGg39 Hystrates 30 a configuration of the LSI ex500 that is made into one chip. The LSI
ex500 includes elements ex501, ex502, ex503, ex504, ex505, ex506, ex507, ex508, and ex509 to be

described below, af§ hdlerAIAS HELARENWIUD E-R ¥RISHBUNIESHIS 25 1 PR LEIR
supply circyitdid expBa id astivatadrey isiferbninag Rasrefdbeclemeis mith a9 poweh ehiearths-power

supply circuit unit ex505 is turned on, - 74. . ) )
not the moving picture decoding method or the moving picture

15 decoding apparatus that is described in each of Embodiments can
perform decoding. Even when multiplexed data that conforms to a
different standard, an appropriate decoding method or apparatus can
be selected. Thus, it becomes possible to decode information
without any error. Furthermore, the moving picture coding method or

20 apparatus, or the moving picture decoding method or apparatus in
Embodiment 8 can be used in the devices and systems described
above.

[0314]
[Embodiment 9]

25 Each of the moving picture coding method, the moving picture
coding apparatus, the moving picture decoding method, and the
moving picture decoding apparatus in each of Embodiments is
typically achieved in the form of an integrated circuit or a Large Scale
Integrated (LSI) circuit. As an exampile of the LSI, FIG. 39 illustrates

30 a configuration of the LSI ex500 that is made into one chip. The LSI
ex500 includes elements ex501, ex502, ex503, ex504, ex505, ex506,
ex507, ex508, and ex509 to be described below, and the elements are
connected to each other through a bus ex510. The power supply
circuit unit ex505 is activated by supplying each of the elements with

35 power when the power supply circuit unit ex505 is turned on.
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[0315] For example, when coding is performed, the LSI ex500 receives an AV signal from a
microphone ex117, a camera ex113, and others through an AV JO ex509 under control of a control
unit ex501 including 5 a CPU ex502, a memory controller ex503, a stream controller ex504, and a
driving frqug@cyﬂontrol unit ex512. The received AV signal is temporarily stored in an external
memory ex511, such as an SDRAM. Under control of the control unit ex501, the stored data is

segmented into dattHoR¥ABRIEordMED aRdinctésdney EetduRthnthepbed ©0eU0 trasshfes to a
signal processing/uBiu@@0frJRED hE SIGH BIREasRNE PNikeXald cpsles@nadigsippalandior a

video signal. Here, the coding of the video Ségnal is the coding described in each of Embodiments.

FurthermorENiRUEBnanpfot d iR BRI SBE RS SOBERAISH @teAXESIHe R i ARG the
coded yide@ 15miataga HreaerdOrgxedmbreyidesdie osltiplexed datncuitips) Eheayouiged

multiplexed data is transmitted to the base station ex107, or written on the recording media ex215.

When data 3B& &r& RIS UG L SUER! BenEntortify stdB8 HaRe NG Ak508R8 %t the

data sets aie fyYpelHPRAIREE vy theaanh amerxE8I97 6 e mAJiipealnthe mamensexahl soansaiement
outside the LSI ex500, it may be included in the LSI ex500. The buffer ex508 is not limited to one

buffer, but HAFEE CREEEPOFERNEHNERHoRX B LSIRKSTPRES 08 Halfe $REBRNEEH or a
plurality of ¢higs B3PSt fivilReanem:ditpueh e spateldyih @@iibnelu¢asdhipeBY syi8i2, the

memory controller ex503, the stream controller ex504, the driving fr%ﬂﬁ_ﬁnc%control unit ex512, the
et

configtftatior SR HGFbI tRit BxS16 NBhoPIARES BN BicH R 84 & Bnalt B c&dGiRg B0 unit
ex507 may fisdrerdaphusiam EPek FTlustoekanethaLERY N dheasined peacessing abitayrii can
2 part of thd G5 H1BCEOGTALAN CRS0Y 195G, HPBRIT A R AG &3 UL B sing.
unit. In suclEgnisseithe sestrol 3suntih exkdriacludpe the Rigndl Pinasssingi Hait axhdy as BOGPU
ex302 - 75 sometimes multiplexes the coded audio data and the coded video
15 data, and a stream IO ex506 provides the multiplexed data outside.
The provided mulitiplexed data is transmitted to the base station
ex107, or written on the recording media ex215. When data sets are
multiplexed, the data should be temporarily stored in the buffer ex508
so that the data sets are synchronized with each other.
20 [0316]

Although the memory ex511 is an element outside the LSI
ex500, it may be included in the LSI ex500. The buffer ex508 is not
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.

25 [0317]

Furthermore, although the control unit ex510 includes the CPU
ex502, the memory controller ex503, the stream controller ex504, the
driving frequency control unit ex512, the configuration of the control
unit ex510 is not limited to such. For example, the signal processing

30 unit ex507 may further include a CPU. Inclusion of another CPU in
the signal processing unit ex507 can improve the processing speed.
Furthermore, as another example, the CPU ex502 may serve as or be
a part of the signal processing unit ex507, and, for example, may
include an audio signal processing unit. In such a case, the control

35 unitex501 includes the signai processing unit ex507 or the CPU ex502
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including a part of the signal processing unit ex507. [0318] The name used here is LSI, but it
may also be called IC, system LSI, super LSI, or ultra LS| depending on the degree of integration.
5[0319] Moreover, ways to achieve integration are not limited to the LSI, and a special circuit or a

general purpOSE AIRAGEIAARCTOUREIGEN 8IS AR e FRgrYp ield Programmable Gate

Array (FPGA) that can be programmed after manufacturing™LSls or a lo reconfigurable processor that
allows re-c Mion of the connection or configuration of an LSI can be used for the same purpose.

[0320] In the futureyyihagdyancasaeNhia e RIGESAUIGE IRCAISIPGY s &OHEPENRERENCleshaplogy may

replace LSI. The functional blocks can be integrated using such a technology. The possibility is that
the presentifmveritidReS dpplie®io BitkechSdIdes PRBSIN & RPobiifeAEMISDWhHeR iR eEs HA -
generajed ig)tgqg]oving picture coding method or by the moving picture coding apparatus described in
each of Embodiments is decoded, compared to when video data that conforms to a conventional

standard, such as MISEELY QiPEXAVE, 860 1RYE NEEDRIOMeidcB&dinl BH&htiSobasly
increases. P57 hundhg LpeeXall neads ©rog Rt frerfrigneftese gy dugherthandhas g CPU

ex502 to be used when video data in conformity with the_conventional standard is decoded. However,

when the dRdiig QU 8'SRt hifhel M iRHEISIQ BrobiR HafFRUATBMRBRGBRGR ifkFEd¥es.
30[0322] In(prolgrAy st thegriotieim, she draving BigiUEFFE@EOdErAPRACaLHS ngCh Spdh@ Felgvision

ex300 and the LSI ex500 is configured to determine to which standard the video data conforrtnhséand

switch betwWESPME SHTRR! feqRIRGES 88 rdiiPlo tR)lows  re-configuration  of

connection or configuration of an LSI can be used for the same
purpose.
[0320]

In the future, with advancement in semiconductor technology,

15 a brand-new technoclogy may replace LSI. The functional blocks can
be integrated using such a technology. The possibility is that the
present invention is applied to biotechnology.

[0321]
{Embodiment 10]

20 When video data generated in the moving picture coding
method or by the moving picture coding apparatus described in each
of Embodiments is decoded, compared to when video data that
conforms to a conventional standard, such as MPEG-2, MPEG4-AVC,
and VC-1 is decoded, the processing amount probably increases.

25 Thus, the LSI ex500 needs to be set to a driving frequency higher than
that of the CPU ex502 to be used when video data in conformity with
the conventional standard is decoded. However, when the driving
frequency is set higher, there is a problem that the power
consumption increases.

30 [0322]

In order to solve the problem, the moving picture decoding
apparatus, such as the television ex300 and the LSI ex500 is
configured to determine to which standard the video data conforms,
and switch between the driving frequencies according to the

35 determined standard. FIG. 40 illustrates a configuration ex800 in
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35 determined standard. FIG. 40 illustrates a configuration ex800 in - 76- Embodiment 10. A driving
frequency switching unit ex803 sets a driving frequency to a higher driving frequency when video data
is generated by the moving picture coding method or the moving picture coding apparatus described in

each of Empadiaeiisdien §e Sidrying ifieaueBey RN INa WS89S inprusiR rtecedtyd a
processing unit ex801 that executes the moving picture decoding methdd described in each of

Embodimerfi§i Q8cHERAHE Dieot@ad. INBES ThE UINERRESDREIMGY ¥ IMetoreRofataaltard,

the driving RGUERSYeIVBYHMEUHORNRS SRISA Ervitd TBOHRSEN 4@l DEQ IRWER UMWY FRAUSRCY
than that of the video data generated by the moving picture coding method or the maving picture

coding app&@Hi5 deSiBEAAS L cH BFEMPEGimEhtS agien AhEMARFHARRERyY swittfihg tRiBexs803

instructs thel RAPAIND MGt UNE WXBOR gt COMrMeiosdDs conysntioasd standate te dasade the

video data. 15[0323]. More specifically, the driving frequency switching unit ex803 includes the
CPu xb0 TR FSIGN SRy Lot DBt SR EAER, KIS S0 PNRES e ol e GEEOATRY

proct:)esasing métt@cﬁ@d hh?@t@tﬁ@uteﬁ the Oro Y RERIHHY Qiﬁﬁ@@ﬁ%@t@&ihﬁﬂﬁd@smﬁl@e@id@i@CbaJn‘é.Od
Embodiments and the decoding processing unit ex802 that conforms to the conventiopal standar
correspond¥ {8 & §@ﬁalvégﬁé;s§$ﬁ§%nﬁ%99§@'ﬂ?lsliI@. %%h@%@’k%}ﬁeﬁjﬁm&r@wﬁ f
standard the widaeglfte gurriamys sthiea hiregdiving &28dERoyeaentiotuhiti axp Fredpirrmines® driving

decodbs AR AN AL SHSRHRD S A RATIAL EPORGONS G A RN R RE AVAtGR

information erseringdhire EurmbocimentBrisaiobaby usrsl fnidangfying thevidrsi data pireratus
identification informatign js not Iiraited to'Eijhe orE,described iﬁ_ mboc(ie[rBent 5? but may be anél/{go
information @S ¥5h h&infofih ticﬁ‘f in fpa%) fmmgﬁ'sta F8'the Uide B'a\'t‘ap&n%?rﬂg. Y
example, whev tghiphcstamdare xig 63 data bonfegnshe cdebe disternpneddssithoruantexr8@Rsignal

mac basedAISCER T XA DG o0 PESAHRBAL L OB F 0 465 SRS W fEbdency
basedign, fg)3273 Jexample, a look-up table in which the standards of the video data are associated
look-up table 1 the Htt S0 AW art P VB o G e, SHRat Aderiite S .
look-up tabliniyubie CRheXF0d. 0820R an&i€hdlditistregetratqpeioc g esnting lauméther 5t 2
informaton Worh 87 ol bCEatt Nb i Geog 5 CRUbA. G Cr0 LROT St L Sheher or
not the videe xiatalisegebkmtetlduwyi the @hdingmedearband therwetinpdppesatid ddsdinbea adheadh of
oo AR S SRS LB G A R AR e oo
to the conventional standard corresponds to the signal processing unit
ex507 in FIG. 39. The CPU ex502 determines to which standard the
video data conforms. Then, the driving frequency control unit ex512
determines a driving frequency based on a signal from the CPU ex502.

25 Furthermore, the signal processing unit ex507 decodes the video data
based on the signal from the CPU ex502. For example, the
identification information described in Embodiment 8 is probably used
for identifying the video data. The identification information is not
limited to the one described in Embodiment 8 but may be any

30 information as long as the information indicates to which standard the
video data conforms. For example, when which standard video data
conforms to can be determined 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.

35 Furthermore, the CPU ex502 selects a driving frequency based on, for

- 77 -



15 the CPU ex502 transmits a signal for setting the driving frequency to a higher driving frequency to
the driving frequency control unit ex512. Then, the driving frequency control unit ex512 sets the driving
frequency to the higher driving frequency. On the other hand, when the identification information

indicates W@&%c]ﬁ%eoad%%ﬁoafarwg i theGeRventonsh stapas cuehay MRBGdta are
MPEG4-AVC, and VC-1, in Step ex5203, the CPU ex502 transmits a signal for setting the driving

frequency BESRAUSEAVIMG Fredite cf TVIMId iR URRGIRTyRDHRPUIR d5 FAThéh the [dWing
frequency GPRURhUNI@RIERE)s Hhdpung-TeaHeacy o £i8 IMEtH INSJeqHeeane tharreat in

the case where thé video data is generated by the moving picture coding method and the moving

picture codPl EEpRR0 BaBibEY Ao HehesTEhHORIMERY. 303 B AR t iR RAfNAE

switching ot gherksivigs R freaaBnsiesy thg PR coRrseryation 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 dﬁQﬁ&ﬂ’ quency is set lower, the voltage to be applied to the LSI ex500 or the apparatus

including the LSI ex5QQ.isprolallyrsaelo areghage fowes tpniphimastiecaseBvheedhe driving
frequency is set higher. - 78-_[0326] F rth%rmor_e,w en theéJrocessin amou%}fzr de§odin is
jarger. the drRing MBS beity SHEP HEXS2Ghet NS5 \GRZH (RESESER W bLEE Y AeLBERIE

smaller, thg dévingiragushoinmarade set fewai ahbemethiord dareseting the diking, fieq gy
Thus, the settin%method is not limited_ to the ones described apove. For exar%?le, when t

procet8ing & amtfort e dding Ged dateh SRR NHEIBESIAVRLid it g¥idfhsh fata IS
processing geeephterdiespding \daermigtangearesateshey theemaidia gicweaeiog rethod tradnd

the moving picture coding apparatus described in each of Embodiments, the. driving frequency is
probably sefn sé’%rcﬁﬁ%‘ﬂ&é@@m&d g %viﬁf%%%’i@ﬁ@é, tﬁé%%?ﬁgb%r
settinglthe ?}UW@ﬁ, fr%qge_gw@l@?@gling:tegg%g}@t@@r:\@yfongﬁttt'%dhegjriﬁegtﬁr@qdugm@ IDM/@r.. For
example, when the identification information indicates t e yideQ data is generate oving
picture codiﬁﬁ%@&@o':’% G %Aﬁﬁ(& H&ﬁ%'&&iﬂﬁ%ﬁa&ﬁé%@é@%%ﬁn %ﬁ%SPEﬁﬁgﬁe’nts,
the voltage thdeCHplies 5D he ts7h enPAQ 6r Big aphdistusantludingh @0dhiey iy éxBeiismrgbbbly set

higher. When the identification {nformation indigates fhat.the yideo data conforms to the co tional
standard, sAH AP BE D HRERHURIEY ot V1S BTN NG Gt At SR 1Y P00 or the
apparatus inmdh¢ding theeLSlréxb0§ i pschabdhcset tovardis antthee eSdr2pleavbettiee identifigtion

moving picth S SUBAG Beboat e UELLRbe 1Y e oF BHEB herte AL Sr i o eGP Bl
does not pigrhakily dvavitcatieosuspénaecaithanithel ctereificeiian itfﬁ(ﬁmaﬂermimtﬁctatesdhabt‘mewiqeo
o R A SRR, SR B B A e et
processing bapStiap Faes ADEn thead &iRificaioh O Fotmatieminticates i atthd vitesedbitads the
generated by ie TPV BGEER godRY ethgd,2nd B8 MRY PR £20NY8PRHB Y G riving
frequency control unit ex512. Then, the driving frequency control
unit ex512 sets the driving frequency to the lower driving frequency
25 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 Embodiments,
[0325]
Furthermore, along with the switching of the driving
30 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 in

35 the case where the driving frequency is set higher.
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35 described in each of Embodiments, in the case where the CPU ex502 - 79- 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 tl'gé glfefjdeo data conforms to 5 the conventional standard, such as MPEG-2, MPEG4-AVC,
and VC-1. [0328] Accordingly, the power conservation effect can be improved by switching
between the driving #&§DERERRTR actOr8ANdMRItPIRCSEAHRAE BWAKA thd AdeBarRd BBfdns.

Furthermorﬁaffé&v the d0 4AkANR OrPE HIPPR aHE JNClygingdhe KR 1eep 0045 drivoR 8AINgHfe

battery, the baftery life can be exténded with the power conservation effect. [0329] [Embodiment 11]

15There ar® CRSES IRGAT ALV BES dR8 aSEBRDRRs th BifEINID S {EAHENE HiRAYed to

the devjcesand gysfefye rsueh Bfeangiaision /d sehohile m@n@rwiwgetrr@cﬁjr@h@decwmg,the
plurality of video data that conforms to the different standards, the signal processing unit ex507 of the

LSI ex500 AE&1SREEEHoMabNRE 26 didrdhiriiedatasthBuRVES (HEPFRIMRSSS BPR¥RasE M the

scale of theesfrsritfIEinaNS: XBAR apddeersaredn 1A 60¥ Erfes Witb dbalindviduabaseiekthe signal
processing units ex507 that conform to the respective standards. [0330%25In order to solve tIEH
nting

problem, whANEQEREEK e i a MdHrGuAH6n I UATGRIS QBtL ARG RECEssR thiPaMple

the moving @W@i@@%@é@@ﬁl@ gdessinebln eAch 96 EMBoTiaepie anedheodnerflingatosessing
unit that conforms to the conventional standard, such as MPEG-2, MPEG4-AVC, and VC-1 are 30
partly $hared ExddtFin FIBY U SRS R eXQRHIE o tRO BSRTYT RS PN INe, 87 hofihg

picture deceging depthrechdesaribediin ensh oFEqbediryents pratihe poymy pckae sleseding aethod
that conforms to MPEG4-AVC have, partly jn common, the details of processing, such as entropy

coding, invéRe-HEaRfrAE, aE§EpI &&hg BBy, and motion compensated prediction. The details -
80 - [0327]

Furthermore, the method for setting the driving frequency is

15  notlimited 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

20 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, MPEG4-AVC, and VC-1, the voltage to be
applied to the LSI ex500 or the apparatus including the LSI ex500 is
probably set iower. As another example, when the identification

25 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 the conventional

30 standard, such as MPEG-2, MPEG4-AVC, and VC-1, the driving of the
CPU ex502 is probably suspended at a given time because the CPU
ex502 has extra processing capacity. Even when the identification
information indicates that the video data is generated by the moving
picture coding method and the moving picture coding apparatus

35 described in each of Embodiments, in the case where the CPU ex502
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of processing to be shared probably include use of a decoding processing unit ex902 that conforms to
MPEG4-AVC. In contrast, a dedicated decoding processing unit ex901 is probably used for other
processing that does not conform to MPEG4-AVC and is unique to the 5 present invention. Since the

present inyeglon.ixGaracterized i systao drepdipg dn RATANET BY SEPtep e dedigateds

decoding processing unit ex901 is used for system decoding. Otherwise, the decoding processing unit
is probablysihadniyr sHeRe fiaavelse @idfidiore entfopy €68y, iftockiR) FHEMRY) dH¥Gmotion

io compengiigd REdiciila BRI tha RIPRESSIAG T N ERCOFINh BIQesSEINg HBIFORRBIgMgrIing the

moving picture decoding method described in each of Embodiments may be shared for the processing
to be shardf eAHdficadiRadniasEnaite probeisatamit il 5B esuiieP prerasHR BRGNS td %hat of
MPEGH-AYRelofidddhtio i I ROsF £ X3 000 13§ 1 PS8 omPEone gramfielinvinal .

processing i&s)(iartli shared. This example uses a configuration including a dedicated decoding
processing[ 001 that supports the processing unique to the present invention, a dedicated

decoding 20 proceagieg HAheni0h M SHIRROKS M PiesasTNa ffBigt e dhapethel sepverfignal
standard, and a decoding processm%unlt ex1003 that supports processing to be sharethﬁetween the
moving picENEEEHSHINP RIMRRNN the prIdMiP BV EFRBH GREIRE BhVRREBRAFRGGNYPIdu e

decoding mgthed arareothpsiedicetrd ¢hideraring RieeresHg sty gxlRe ARt e XN Are et

necessarily s[%(tacialized for the processing of the present invention and the processing of the

convéRtionkBdaRE e8P EVRRPERE THEY 'BEtHE B LhsHAd SPimBRAIRAHY §BnBRING @
processingpRfbeyMene thetgerfiouratien f funbedinelé d1veah eienplemented Ry dre 46b30

ex500. [0332] As such, reducing the scale of the circuit of an LSI and reducing the cost are possible by
sharing th %GBing processing unit for the processing to be shared between the moving picture
decoding n{gqu;qS in the present invention and the moving picture decoding method in -81-
conformity with the conventional standard. [Industrial Applicability] [0333] The image coding
method an&%ﬁ@%%@"@égb&fé method 5 according to the present invention are applicable to, for

exampie, 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 mobile phone. In order to enable decoding the
plurality of video data that conforms to the different standards, the
signal processing unit ex507 of the LSI ex500 needs to conform to the

20 different standards. However, the problems of increase in the scale
of the circuit of the LSI ex500 and increase in the cost arise with the
individual use of the signal processing units ex507 that conform to the
respective standards.

[0330]

25 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
conventional standard, such as MPEG-2, MPEG4-AV(C, and VC-1 are

30 partly shared. Ex900 in FIG. 43A 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 MPEG4-AVC have, partly in common, the
details of processing, such as entropy coding, inverse quantization,

35 deblocking filtering, and motion compensated prediction. The details
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televisions, digital video recorders, car navigation systems, mobile phones, digital cameras, digital
video cameras, and so on. [Reference Signs List] [0334] 10100, 800, 1700, 2100Image coding
apparatus 200, 300, 900, 1000, 1900, 2300Imagedecoding apparatus 111, 112, 113, 114, 411, 413,

811, 812H FOQ%JHQSY “%U%l%réaz’;ﬁ%éﬁgowm%” Wik ofl3d. %?é’cééﬁ%?é‘k

231, 232, 271, 331, 831, 832, 833, 834, 931, 971, 972, 1031Frame buffer 151, 152, 261, 262,
263, 264, 8BI0E8359Bd, 9ELSAKROND Zobhabomsdifiwighal Eentd Bfat26e- MO &RBEERSG19172,

g;;ﬁ@%e%&&@@&&@%&% 669896%3319%3&949%%]10%’ BHiRsRAtIgLd M Codheqder
, 222, 321, 921, 922, 1021 Decoder 260, 960, 1903, 23030utput unit
processing that does not conform to MPEG4-AVC and is unique to the
5 present invention. Since the present invention is characterized by
system decoding in particuiar, for example, the dedicated decoding
processing unit ex901 is used for system decoding. Otherwise, the
decoding processing unit is probably shared for one of the inverse
quantization, entropy coding, deblocking filtering, and motion
10 compensated prediction, or all of the processing. The decoding
processing unit for implementing the moving picture decoding method
described in each of Embodiments may be shared for the processing to
be shared, and a dedicated decoding processing unit may be used for
processing unique to that of MPEG4-AVC.
15 [0331]

Furthermore, ex1000 in FIG. 43B shows another example in
that processing is partly shared. This example uses a configuration
including a dedicated decoding processing unit ex1001 that supports
the processing unique to the present invention, a dedicated decoding

20 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 in the present invention and the
conventional moving picture decoding method. Here, the dedicated

256 decoding processing units ex1001 and ex1002 are not necessarily
specialized for the processing of the present invention and the
processing of the conventional standard, respectively, and may be the
ones capable of implementing general processing. Furthermore, the
configuration of Embodiment 11 can be implemented by the LSI

30 ex500.

[0332]

As such, reducing the scale of the circuit of an LSI and reducing
the cost are possible by sharing the decoding processing unit for the
processing to be shared between the moving picture decoding method

35 in the present invention and the moving picture decoding method in
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265, 9650utput control unit 266, 566lmage synthesis unit 267, 967Pixel rearrangement unit 30290,
390, 990, 1090Display unit 320, 1020 AVC decoder 815Horizontal-vertical reduction unit 870 SVC
encoder 920 SVC decoder 351701, 2101 Coding unit 1702, 2102 Multiplexing unit 1710, 1920, 2110,
2320 Video it. ‘ X I it 1901, 2301 Demultiplexing unit 1902,
2302 Deco g}g‘?&rﬁﬁg‘gj’a égﬁjﬁgzn%%r&%%ﬂ‘u?ﬁﬁﬁ%i%aé?{%ﬁlm 1]An image coding method
comprising{ &netest g rAp phisreddiiitiyla coded stream by coding an image composed of one or
more picturF§;3 a system layer of generating a system stream for 5 transmitting or storing the
coded stream, said video layer comprising

The image coding method and the image decoding method

5 according to the present invention are applicable to, for example,
televisions, digital video recorders, car navigation systems, mobile
phones, digital cameras, digital video cameras, and so on.
[Reference Signs List]

[0334]
10 100, 800, 1700, 2100 Image coding apparatus
200, 300, 900, 1000, 1900, 2300 Image decoding
apparatus

111,112, 113, 114,411, 413, 811, 812 Horizontal 1/2
reduction unit

15 121, 122, 821, 822 Combination unit
131, 132, 133, 134, 231, 232, 271, 272, 331, 831, 832, 833,
834, 931, 971, 972, 1031 Frame buffer

151, 152, 261, 262, 263, 264, 851, 852, 961, 963 Switch
160, 860 Input signal contro! unit

20 170 MVC encoder
171, 172, 871, 872 Encoder
180, 880 System encoder
210, 310, 910, 1010 System decoder
220 MVC decoder

25 221,222, 321,921,922, 1021 Decoder
260, 960, 1903, 2303 Output unit
265, 965 Output control unit
266, 566 Image synthesis unit
267, 967 Pixel rearrangement unit

30 290, 390, 990, 1090 Display unit
320, 1020 AVC decoder
815 Horizontal-vertical reduction unit
870 SVC encoder
920 SVC decoder

35 1701, 2101 Coding unit
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coding the image to generate the coded stream, and said system layer comprising multiplexing
the coded stream generated in said coding and an identifier to generate the system stream, the
identifier indicating whether or not a format of the image is a left-right mixed format that includes a
base layer and an efg (’:emblaw[jfgrrﬂ@ymia%pﬂurality of degrees of accuracy and that has a
left view image area and a right view image area’in each picture, 15wherein said coding includes, in
the case where the ¥ottfat drfiRDimadd b tR312R-riYiE Rfxéa ¥&imaR idoding the image that includes
the base layer and heaghangement {aygr Q@lt@a%@mlqgg@,wdrﬁﬂge area and the right view

image area in each ficture, to generate the coded stream, 20 [Claim 2]The image coding method
according to Claim 190 lyndrthlsaleysd iRt sing ceMBliant with MPEG-2 Systems, said video

layer isscompliant with gomultiygeyv \isleosdidipg seheme, 25said coding includes coding the image
according to the multiview video coding scheme to generate the coded stream, and said
multiplexing included b rtidg Gt iGptifdAH @uédttptor for the multiview video coding scheme, and
multiplexing the coded stream and the descriptor that includes the identifier, to generate the 30 system
stream. [Claim 3]The image coding method according to Claim 2, wherein said video layer is compliant
with H.264 MVC, the descriptor for the multiview video coding scheme is an MVC 35 descriptor
for H.264 MVC, said coding includes coding the image according to H.264 MVC to generate the
coded stream, and said multiplexing includes inserting the identifier in the MVC descriptor for
H.264 MVC, and multiplexing the coded stream and the 5 MVC descriptor that includes the identifier,
to generate the system stream. [Claim 4]The image coding method according to Claim 2 or 3,
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wherein said coding includes: iocoding the image of the left-right mixed format in the case where the
format of the image is the left-right mixed format; and coding the image of a left-right independent
format in the case where the format of the image is not the left-right mixed format, the left-right
independe E:f ing a format that includes a picture of 15 a left view and a picture of a right view
as separate pictures. [Claim 5]The image coding method according to Claim 1, wherein said
system laybCkasdmpliant With MPEGe2 SYdidds negithagkcapep HTaapliantidea Jeévgsledfideo

coding 20 sghigBieting SRI¢6AURTdRFRIRS BAiRE diRdmane FReRIENSIm s scalabeorideg poding

scheme to generate the coded stream, and said multiplexing inCludes inserting the identifier in a
descriptor f6YQRE SISHHIESidad odiRy SEREMEI ¥R AILIESBRRE HHEc8deY Se s @A o™

descrigtor hafdrehdemiGeoranyieh L uraerstrdestyaigm stream. [Claim 6]The image coding

method according to Claim 5, wherein said video layer is compliant with H.264 SVC, 30the descriptor
for the scalable videdioNittEschaMRIiCamrEs Hscriptor for H.264 SVC, said coding includes

coding the image %seﬁ@#@gtWé*ia@é@%cgwat%tbﬁéoéseéaeéme@mﬂ, and said multiplexing
includes inserting the identifier in the SVC 35 descriptor for H.264 SVC, and multiplexing the coded
stream and the - 8§a|d Syst@m *ayer comprising

multiplexing the coded stream generated in said coding and an

10 identifier to generate the system stream, the identifier indicating
whether or not a format of the image is a left-right mixed format that
includes a base layer and an enhancement layer for providing a
plurality of degrees of accuracy and that has a left view image area
and a right view image area in each picture,

15 wherein said coding includes, in the case where the format of
the image is the left-right mixed format, coding the image that
includes the base layer and the enhancement layer and that has the
left view image area and the right view image area in each picture, to
generate the coded stream.

20
[Claim 2] The image coding method according to Claim 1,
wherein said system layer is compliant with MPEG-2 Systems,
said video layer is compliant with a multiview video coding
scheme,
25 said coding includes coding the image according to the

multiview video coding scheme to generate the coded stream, and
said multiplexing includes inserting the identifier in a descriptor
for the multiview video coding scheme, and multiplexing the coded
stream and the descriptor that includes the identifier, to generate the
30 system stream.

[Claim 3] The image coding method according to Claim 2,
wherein said video layer is compliant with H.264 MVC,
the descriptor for the multiview video coding scheme is an MVC
35 descriptor for H.264 MV(,
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SVC descriptor that includes the identifier, to generate the system stream. [Claim 7]The image coding
method according to Claim 5 or 6, Swherein said coding includes: coding the image for
stereoscopic display in the case where the format of the image is the left-right mixed format; and

coding the mage (G oREESRAIC (ERIIJR LEgR5S HIETRAIErael SF IR R0 i=ne) jefrion

mixed format. 10 [Claim age coding method accordingto one of Claims 1 to 4, further
comprisingto ggereRitmd e Gadgslistie rigiftdnixed format by (i) generating, as a picture of the

base layer, a picturefwhish @ el iR amieefas!sh Biskia dhatie a aichimiahaikfiedampeciuded

in the left view image area and a secorid portion of a right pictdre that is a picture of a right view is

included in ¥®S AR tAE o i 8 MM, (At ioratiipl axin gidhir ¢p drbahpaBmaRdRe a
picturesin wWhiglra jlied pRitoR She IpfERiiWe IBCliaddTibe Ief visunisraae afp 26yand mfourth

portion of the right picture is included in the right view image area, the third portion being different from
the first porBibr2@f# the fourth portion being different from the second portion, wherein said coding
includes coding the image generated in said generating to generate the coded stream, when coding
the image 25 of the left-right mixed format. [Claim 9]The image coding method according to one of

Claims 1 an@®iY 4drther E¥nPRasE R Athd IS ASL @ fF HAYSriER: HAED f8rRbtdy (i) 30

generating, as a pigiHe ihesBagedainh @ PdWRiBswhich a first portion of a left picture that is a
picture of a left view is included in the left view image area and a secondsportion of a right picture that

is a pkfure of a rigftRAHRGs MGUABIRA hfigHt Giclk bR tre D IR YR hiily, Hiea bitSre of

the enhancgyRe/fdapee popigiiare 8T Whishi bdpewisote: leff @fetig Rt anthite @orgemeftthe tedk picture is

included coding the image of a left-right independent format in the case
where the format of the image is not the left-right mixed format, the
left-right independent format being a format that includes a picture of

15 a left view and a picture of a right view as separate pictures.

[Claim 5] The image coding method according to Ciaim 1,
wherein said system layer is compliant with MPEG-2 Systems,
said video layer is compliant with a scalable video coding

20 scheme,
said coding includes coding the image according to the scalable
video coding scheme to generate the coded stream, and
said multiplexing includes inserting the identifier in a descriptor
for the scalable video coding scheme, and multiplexing the coded
25 stream and the descriptor that includes the identifier, to generate the
system stream.

[Claim 6] The image coding method according to Claim 5,
wherein said video layer is compliant with H.264 SVC,
30 the descriptor for the scalable video coding scheme is an SVC
descriptor for H.264 SV(,
said coding includes coding the image according to H.264 SVC
to generate the coded stream, and
said multiplexing includes inserting the identifier in the SVC

35 descriptor for H.264 SVC, and multiplexing the coded stream and the
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-86 - in the left view image area and the whole right picture or a fourth portion of the right picture is
included in the right view image area, the third portion including the first portion, and the fourth portion
including the second portion, 5wherein said coding includes coding the image generated in said

generating 9 gengiate {15 06 AISADINIED EAUNGUR AL QNG AHHBREMmiKes Sispan{Clam

10] An image decoding od comprising: a system layer ot 10 obtairiing, from a system stream for
transmittings&F €&fihg a coded stream that includes an image composed of one or more pictures, the
coded stream; and a video layer of decoding the image included in the coded stream, said system

layer comprising 15demultiplexing the system stream into the coded stream and an identifier to obtain
the coded stfeb#iMandkne iddififién a8€id&itRe inRENAE vATEREAHN BctQ folMBR oF tAE fhage is a

left-right mixed formgat,ibat inckiges mlqy%;g%g@ enhancement layer for providing a plurality of
degrees of accuracy and that has a left view 20 image area and a right view image area in each

picture, said video I69€HBENHEsiIG age decostsy BRSFRRIE AERRISY iNtHE SoBBE&ERRT BbtBRed in
said demultig|exing, gpcRRId HRge deaasingenetierhiufher£amBrisH Ik 259y Eputting the image

decoded in said decoding, in an output mode specified according to the identifier obtained in said

demultiplexing, whetBiBdidthEcHM A AdREER aR fie-eRic \HaR) ae 1Rrkie SARE IMAGE % the
left-right mixgd degais deroding e idagstihdS0drelvder thebaes Ipyerane the enhancement layer

and that has the left view image area and the right view image area in each picture.
10

[Claim 8] The image coding method according to one of Claims 1 to
4, further comprising
generating the image in the left-right mixed format by (i)
generating, as a picture of the base layer, a picture in which a first
15 portion of a left picture that is a picture of a left view is included in the
left view image area and a second portion of a right picture that is a
picture of a right view is included in the right view image area, and (ii)
generating, as a picture of the enhancement layer, a picture in which
a third portion of the left picture is included in the left view image area
20 and a fourth portion of the right picture is included in the right view
image area, the third portion being different from the first portion,
and the fourth portion being different from the second portion,
wherein said coding includes coding the image generated in
said generating to generate the coded stream, when coding the image
25  of the left-right mixed format.

[Claim 9] The image coding method according to one of Claims 1

and 5 to 7, further comprising
generating the image in the left-right mixed format by (i)
30 generating, as a picture of the base layer, a picture in which a first
portion of a left picture that is a picture of a left view is included in the
left view image area and a second portion of a right picture that is a
picture of a right view is included in the right view image area, and (ii)
generating, as a picture of the enhancement layer, a picture in which
35 the whole left picture or a third portion of the left picture is included
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[Claim 11] The image decoding method according to Claim 10, wherein said system layer is compliant
with MPEG-2 Systems, 35said video layer is compliant with a multiview video coding - 87 - scheme,
said demultiplexing includes demultiplexing the system stream into the coded stream and a descriptor

for the multjyieyy.vid oding scheme, t ai ed str the.i ifier Inclu inthe 5
descriptor, Ly'nd% € Eegflg &%g&ﬁ%‘é}%ﬁm‘%’g& ec%éﬁggﬁw% ign’ﬁé’é%ﬁcﬁ gc f)crdé%étoétﬁg m{ﬁ?\ﬁg\}v video
coding schgroet [Glaiof 12 q edinbige dacosling hmethodedcondhigeto iQlakmvie W Owregeinagaia video

layer is compli ' VG d [ r Vi i cedi C is.an
MVC descﬁ&g%wﬁazgjﬁw qmé%%@rﬁﬁpﬁﬁfﬁfg iéré%gysgde%ﬁjﬁi ﬁ%nggtﬁgt sﬁys e@%ﬁim
into the codéd: burd ing aitetRemeddpsuripeut for H.264 MVC, to 15 obtain the coded stream and the
identifier included i ri : : id decading.in e [ image ¢rded
accordlgng to H.264QI&A‘\%/%%¥§ [§§a§|§n %Bfﬁgr%%é g:%d?n%grgg%gy gc@?é%t%ﬁ%ﬁ 11 or?lﬂz,
wherein saifi@diécgding idlutedo geascadnd it aodge Btheasn righen-edbnadia tie agse
where the fgm@fl@ﬂﬁmggﬁ iﬁ;ngelaﬁfggm?gxed format; and decoding the image of a left-right
in the 0

independent format 5 case where the format of the image is not the left-right mixed format, the
left-right independent format being a format that includes a picture of a left view and a picture of a right

view as Separqlf; picigs: [xRithidd 0 FBER JeFRARS MEBRIARSSHG G il thyer of
10 obtaining, from a system stream for transmitting or storing a coded
stream that includes an image composed of one or more pictures, the
coded stream; and a video layer of decoding the image included in the
coded stream,
said system layer comprising
15 demuitiplexing the system stream into the coded stream and an
identifier to obtain the coded stream and the identifier, the identifier
indicating whether or not a format of the image is a left-right mixed
format that includes a base layer and an enhancement layer for
providing a plurality of degrees of accuracy and that has a left view
20 image area and a right view image area in each picture,
said video layer comprising
decoding the image included in the coded stream obtained in
said demultiplexing, and
said image decoding method further comprising
25 outputting the image decoded in said decoding, in an output
mode specified according to the identifier obtained in said
demultiplexing,
wherein said decoding includes, in the case where the format of
the image is the left-right mixed format, decoding the image that
30 includes the base layer and the enhancement layer and that has the
left view image area and the right view image area in each picture.

[Claim 11] The image decoding method according to Claim 10,
wherein said system layer is compliant with MPEG-2 Systems,

35 said video layer is compliant with a multiview video coding
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30wherein said system layer is compliant with MPEG-2 Systems, said video layer is compliant with a
scalable video coding scheme, said demultiplexing includes demultiplexing the system stream into the
coded stream and a descriptor for the scalable video coding 35 scheme, to obtain the coded stream
and the ideggﬂ%rri%luded in the - 88 - descriptor, and said decoding includes decoding the image
coded according to the scalable video coding scheme. 5 [Claim 1511 The image decoding method
according to Claim 32 QvA&@ BARI e APsH TP RIRLIFIR 18 2B820sHe Sesdestriptseithe

scalable videeoafiBdsrers s an ndescalr sd 290 St sAIdIERuRlse laglures

demultiplexing the system stream io into the coded stream and the SVC descriptor for H.264
obtain the Bifeatl ARt#HOdBRiIfOdREEERha9dd BestdRiifign NFdureddiRgth8udes
decodigg thedmage godedqgeording to H.264 SVC. 15 [Claim 16] The image decoding method

according to Claim 14 or 15, wherein said decoding includes: decoding the image for stereoscopic
display in the case §#iétedecoding includes decoding the image coded according to

the mulitiview video coding scheme.

[Claim 12] The image decoding method according to Claim 11,
10 wherein said video layer is compliant with H.264 MVC,
the descriptor for the multiview video coding scheme is an MVC
descriptor for H.264 MVC,
said demultiplexing includes demultiplexing the system stream
into the coded stream and the MVC descriptor for H.264 MV(C, to
15 obtain the coded stream and the identifier included in the MVC
descriptor, and
said decoding includes decoding the image coded according to
H.264 MVC.

20 [Claim 13] The image decoding method according to Claim 11 or 12,
wherein said decoding includes:
decoding the image of the left-right mixed format in the case
where the format of the image is the left-right mixed format; and
decoding the image of a left-right independent format in the
25 case where the format of the image is not the left-right mixed format,
the left-right independent format being a format that includes a
picture of a left view and a picture of a right view as separate pictures.

[Claim 14] The image decoding method according to Claim 10,
30 wherein said system layer is compliant with MPEG-2 Systems,
said video layer is compliant with a scalable video coding
scheme,
said demultiplexing includes demultiplexing the system stream
into the coded stream and a descriptor for the scalable video coding
35 scheme, to obtain the coded stream and the identifier included in the
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the format of the image is the left-right mixed format; and decoding the image for monoscopic
display in the case where 20 the format of the image is not the left-right mixed format. [Claim 17] The
image decoding method according to one of Claims 10 to 13, further comprising generating a

left picture @ﬁglﬁ,?ﬁ?@prgﬁéa left view and a 25right picture that is a picture of a right view, in the
case where the format of the image is the left-right mixed format, said generatirég includes:
obtaining a first poriahcbaeast picture eatndece disvgirihgel Bié8 M 6WAEE 13FGQieiN 8, tRe base

layer picturgiheing £ 38 RICHERS t&'@o%{f &Y¥eE g8l being included in the image decoded in said

decoding; obtaining a second portion of the right picture from the right view image area in the
base layer picture; obtaining a third portion of the left picture from the left view 35 image area

in an ephanceraent IRy PIFIES | FHa GENABEEIARNG Iyt HRRT RieUraIRRec oidiug af4he
enhancement layer and being included in the image decoded in said decodlng, the third portion being

different from the firdriR; said ViSRG KEBURICSERBHPthWHghthidBR R the right 5 view
image area in the effyangedenideyer fiiftdrre the do8BhenQiinaeipe iditetrH diema the saceviC

portion; generating the left picture from the obtained first portion and the obtained third portion;
and deperipEgHeFidht HRfureMfom the obtained second portion 10 and the obtained fourth

portion, and  saghoytaHAG INEHEem UIRIYeaSdBMRIB ] dhaneft thelus o strchine gl picture

generated in said generating, in the case where the format of the image Is the left-right mixed format.

15 [CiHim 1B} EhéN® ShRATLHBE L8 ray Rty BRI 16 aRf 1216 TGN

comprising the geRRIAE:AA FeasRse M iR R il of iie dnroeHe BY Eftrdgkt rpived forgat, a
left picture from the left view image area in a decodedéa_icture and a right picture from the, right view
image area said decoding inciudes decoding the image coded according to

H.264 SVC.

15 [Claim 16] The image decoding method according to Claim 14 or 15,
wherein said decoding includes:
decoding the image for stereoscopic display in the case where
the format of the image is the left-right mixed format; and
decoding the image for monoscopic display in the case where
20 the format of the image is not the left-right mixed format.

[Claim 17] The image decoding method according to one of Claims
10 to 13, further comprising
generating a left picture that is a picture of a left view and a
25 right picture that is a picture of a right view, in the case where the
format of the image is the left-right mixed format,
said generating includes:
obtaining a first portion of the left picture from the left view
image area in a base layer picture, the base layer picture being a
30 picture of the base layer and being included in the image decoded in
said decoding;
obtaining a second portion of the right picture from the right
view image area in the base layer picture;
obtaining a third portion of the left picture from the left view
35 irmage area in an enhancement layer picture, the enhancement layer
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20 in the decoded picture, the left picture being a picture of a left view, the right picture being a picture
of a right view, and the decoded picture being a picture of one of the base layer and the enhancement
layer and being included in the image decoded in said decoding, wherein said outputting includes

outpuiting, gecfiengae, i1 LRI AR dAIIIR SaVeiiaddna generaing Thne
case where the format of the mgg is the left-right mixed format. [Claim 19] An image coding

apparatus ¢ piBing Cadffcdage i ufitdenfigeRd dyehi i areb sy tiedhhaiy Boditifeds hage
30 composg,q)%o,g}geoq:irgg{rep@p{qﬁ; and a system layer unit configured to generate a system stream
for transmitting or storing the coded stream, said video layer unit comprising a coding unit

configured to code SREAHRARG 0 dRetEED thOSYH epded nhiGhE BIAYIRRPRYSMRITE8Rbrising
a multiplexipgaypif jgusee foimulHlexfhe Aeded sHeamaangiagrey, sie ¢odirenipiband AN

identifier to generate the system stream, the identifier indicating whether or not a format of the image 5
is a left-righ BRBFHHAEE tHaf N deR & $RSe MY R AR 'enhancement layer for providing a

plurality of degrees aeguramyatHdhpd ftag ik teff&ieroiMagR &red etha d ik yieydmass aseriin
each picture, wherein said coding unit is configured to, in the case where the m format of the image is
the Ieft-righﬂ?‘rﬁx@@?@ﬂﬁﬁf? HHEFRBRHHEE ih@NAcludes the base layer and the enhancement layer

and that has the |e%éiﬁé/ﬂ8ﬁﬁg aRa anghitegighliviewigoe REed Mtans @it e opaetagmthe
coded stream. 15 [Claim 20] An image decoding apparatus comprising: a system layer unit configured

to obthh, frafich 8iORABSH R HEHY RIS s@RAg a coded stream that includes an image

composed of one og gigreigiyagi g Geded sEcamuapd eryigo lagenHeit gandgeredipcdeegde the
image included in the coded stream, 20said system layer unit comprisin

a demultiplexing unit
configured R BEM&IHRG HRE TG RICARSES " W &31H38 'gﬁ BéiiBer B @b@aﬁ%%
coded streahaite tha ddeatfies tihef idpetifierdpdcaing whether oy MPtA flvenaffigtimage is a

left-right mixed format that includes a base 25 layer and an enhancement layer for providing a plurality
of degrees of accuracy and that has a left view image area and a right view image area in each

picturgs  [Claim 18] The image decoding method according to one of Claims
10 and 14 to 16, further comprising
generating, in the case where the format of the image is the
left-right mixed format, a left picture from the left view image area in
a decoded picture and a right picture from the right view image area
20 in the decoded picture, the left picture being a picture of a left view,
the right picture being a picture of a right view, and the decoded
picture being a picture of one of the base layer and the enhancement
layer and being included in the image decoded in said decoding,
wherein said outputting includes outputting, as the image, the
25 left picture and the right picture generated in said generating, in the
case where the format of the image is the left-right mixed format.

[Claim 19] An image coding apparatus comprising: a video layer
unit configured to generate a coded stream by coding an image
30 composed of one or more pictures; and a system layer unit configured
to generate a system stream for transmitting or storing the coded
stream,
said video layer unit comprising
a coding unit configured to code the image to generate the
35 coded stream, and
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said video layer unit comprising a decoding unit configured to decode the image included in
the 30 coded stream obtained by said demultiplexing unit, and said image decoding apparatus further
comprising an output unit configured to output the image decoded by said decoding unit, in an

output mode specig'%qeﬁg%ggg}g\thatpglidgmiEie(‘rcﬂp]tIBmEg{g said demultiplexing unit, 35wherein said
igure - the for

decoding unit is configured to, in the’'case where -91- t mat of the image is the left-right mixed

format, decode theanmgét_ﬂ'rmiﬁbwelsmhb §a§éi|gyée&hd%éwﬁéﬁ&méma@rm fHdieRPthe left
view image;iea BNb e Y U MEMHMAYE @ree 4hePsh RisBMRifier to generate the system

stream, the identifier indicating whether or not a format of the image
5 is a left-right mixed format that includes a base layer and an
enhancement layer for providing a plurality of degrees of accuracy and
that has a left view image area and a right view image area in each
picture,
wherein said coding unit is configured to, in the case where the
10 format of the image is the left-right mixed format, code the image that
includes the base layer and the enhancement layer and that has the
left view image area and the right view image area in each picture, to
generate the coded stream.

15 [Claim 20] Animage decoding apparatus comprising: a system layer
unit configured to obtain, from a system stream for transmitting or
storing a coded stream that inciudes an image composed of one or
more pictures, the coded stream; and a video layer unit configured to
decode the image included in the coded stream,

20 said system layer unit comprising

a demultiplexing unit configured to demuitiplex the system
stream into the coded stream and an identifier to obtain the coded
stream and the identifier, the identifier indicating whether or not a
format of the image is a left-right mixed format that includes a base

25 layer and an enhancement layer for providing a plurality of degrees of
accuracy and that has a left view image area and a right view image
area in each picture,

said video layer unit comprising

a decoding unit configured to decode the image included in the

30 coded stream obtained by said demultiplexing unit, and

said image decoding apparatus further comprising

an output unit configured to output the image decoded by said
decoding unit, in an output mode specified according to the identifier
obtained by said demultiplexing unit,

35 wherein said decoding unit is configured to, in the case where
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the format of the image is the left-right mixed format, decode the
image that includes the base layer and the enhancement layer and
that has the left view image area and the right view image area in each
picture.
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