[DESCRIPTION] [Title of Invention] CODING METHOD, DECODING METHOD, CODING
APPARATUS, DECODING APPARATUS, PROGRAM, AND INTEGRATED CIRCUIT 5[Technical
Field] [0001]The present invention can be used as any method of coding and decoding multimedia
data and, more particularly, as a method of coding and decoding H.264/MPEG-4 AVC Multiview Video.
[Background Art] [0002]3D video has been around for a long time. There are several methods of
producing the At effeds Wi 3D to a viewer. One of the methods is to present two sets of moving
pictures separ, E'Pétgft \éiﬁ?’vgﬁi left and right eyes. This is called stereoscopic imaging which

e two

involves the capturing 0 th ets of moving pictures using two cameras. One of the 15 techniques

used previousBAb BG e METROR opi B EEEIENGINngMET R Ehg B H3Rr cBMPBaIthIUShere

each eye can Q@'&d@f&@%bﬁﬁﬂm, r_@%@% ﬁl@!‘ﬁ%'ﬂ?ﬂ@ﬂﬁ@ﬁ%ﬁ@%fmﬁ _each eye.
[0003]Recent2/gwnh the advancement in display technologies, viewers are now able to view full

resolutiorPvidéo8 Wit-8LEREETE. The video standard 20 H.264/MPEG-4 AVC Multiview Video Coding
(MVC) is designed 10T He soseprassipreatisuct 3D Feagigrwhera each siewdsqireseafiieg imihe full
resolution. [OO&)4ATQF vit%}e&its'%n%aard dHt%64/ PEG-4 AQ{%MPAEL iew Védr%% t%%(ai%g é'é{'[}/z% Rro ides a
set of compress%o?'l < Whith 6w the etficient 25 gompressm ’c?fsmovmg pictures tar f de(for more
than one set ofadevi gT HeAhdd & BEE chrd WV LatIoWwsMNE éempression of pictures using predictive
coding from r gladhpictyes of a different set of views. This "inter-view" prediction utilizes the
correlation of picturés captured by different cameras at approximately the same time to efficiently

compres’30th8GReLFEs. RS IhethePR8B0 RIAHAA I MV E, PR IirtEPSiew? PREBIGITH REYEMImed
only on picturegahdifferentpiewsdaying ¢he same ¢igtdre greymawntanioanation GHee picture order

CoUnt I form a8 18 I e L deL O R G S I e oL 1R, SR B
feft and right eyes. This is called stereoscopic imaging which involves the
capturing of the two sets of moving pictures using two cameras. One of the

15 techniques used previously to present stereoscopic video is using the
filtering of the color components where each eye can only view. Such
techniques reduce the resolution of a picture that reaches each eye.
[0003]Recently, with the advancement in display technologies, viewers are
now able to view full resolution videos with each eye. The video standard

20 H.264/MPEG-4 AVC Multiview Video Coding (MVC) is designed for the
compression of such 3D imaging where each view is presented in the full
resolution.

[0004}The video standard H.264/MPEG-4 AVC Multiview Video Coding
(MVC) provides a set of compression tools which allow the efficient

25 compression of moving pictures targeted for more than one set of views.
The video standard MVC allows the compression of pictures using predictive
coding from reconstructed pictures of a different set of views., This
“inter-view” prediction utilizes the correlation of pictures captured by
different cameras at approximately the same time to efficiently compress

30 the pictures,

[0005]In the video standard MVC, the “inter-view” prediction is performed
only on pictures of different views having the same picture order count
information. The picture order count information is used to indicate the

order of reconstructed pictures of the same view. In



the video standard MVC, pictures (or view components as defined in the MVC standard) of different
views having the same picture order count information are grouped together as a container called an
access unit where the size of these access units are constrained by limits defined by a buffer 5 model
specified in the video standard. Such constraints are necessary to ensure correct decoding of the
compressed video. A view component as defined in the MVC standard as well as in DESCRIPTION is

a coded repregentatitsbofia Migavdn a\slofs @ccess writv(dne exappiesofa wWevdisiapicinehe
10[0006]The H.264/MPEG-4 AVC High Prafile.is widely used. in various applications, such as High
Definiion Sto 15 MUEHEA- Hign ARG BRNA URAD rohacaRits, RERIR Eal R brosie
defined in the ivitteorstiindardeM VG sedebigedd ersamzextarisioreofcteed . 26 40P EG 4 A WEaiigh

Profile where gisting. igiementation of 4 REUMPEG AYC High Profile d5ecpders qanie easily

modified to support the decoding of compressed video streams using the Multiview High Profile. In
some implemé&neARdrEBEHE VT StendEFaCtRERIERIding BREACROVIEWARShREchRSRSF Riddfendently

by using the iraplerrentee-&t2 eANRRe-4 AMie desesrEs dSymmar, of Anyrition A8 eshnisal
Problem] [OO%%\{[,ide c_ontebnt can be ca%)atarﬁeé% bé%i @ggressive scan_or.interlaced scan caénera. In
ntetla

the case whert hE'§idelis-Baptired & s€3n Ehntdr RE TS8R P B GEA9RTC High

Profile providezarsetaoteidmg faolsi targeted spgtdieally s haridle hterlagednsdaméapitirad imoving
25 pictures. Egr;&ipéﬁ re can be coded as a frame or fields as shown in FIGS 1A and 1B. FIG. 1A
ing

shows pixel samp ocations of a frame picture including two of the interlaced scanned fields. FIG.
1B showOpixel0stifpling |t atfohsMR fielkdtpibidresHiglerd satieinteriated ' scaifitast fieldvisréoded as a

field picture. Iny the; cage ¥iheq the Wi qpppPisareniaphields-3gearecrdedRs afiamsasshown in
FIG. 1A, the frame has two picture order counts to present the order of each field. [0008]One problem

with the prior ZHINMAITIRRD BiERRAEBHME StahBa L g HE ARG B 8O, Y &R cess
unit, when eagctuatithel pii@res @ sipveaomspenentsass tefingd:iretive MMOvaramardvof diftgrent

views is C‘?de‘!zféf&‘frew %?ét.h%a‘é in .W%@%%@A@%rﬁéﬁeé‘? ‘i?fﬂ%%yﬁ 3-2“%;3%5‘@%&5’}8%%” .
access units with different pictdré coding Structures for each view.’As shown'in FIG. 2, an access unit
containet @A aglecoders can be easily modified to support the decoding of compressed
video streams using the Multiview High Profile. In some implementation of
the MVC standard, the decoding of each view can be achieved independently
by using the implemented H.264/MPEG-4 AVC decoders.
[Summary of Invention]
20 [Technical Problem]
[0007]}Video content can be captured by a progressive scan or interiaced
scan camera. In the case when the video is captured using the interiaced
scan camera, the H.264/MPEG-4 AVC High Profile provides a2 set of coding
tools targeted specifically to handle interlaced scan captured moving
25 pictures. Each picture can be coded as a frame or fields as shown in FIGS
1A and 1B. FIG. 1A shows pixel sampiing locations of a frame picture
including two of the interlaced scanned fields., FIG. 1B shows pixei
sampling locations of field pictures where each interlaced scanned field is
coded as a field picture. In the case when the two complementary fieids
30 are coded as a frame as shown in FIG. 1A, the frame has two picture order
counts to present the order of each field.
[0008]0ne problem with the prior art (Multiview Video Coding Standard) is

that the definition of the container, or access unit, when



5 shown in a module 200 contains one frame picture of a view 2 and one field picture of a view 1
whereas an access unit container B as shown in a module 202 contains only one field picture of the
view 1. This reduces the compression efficiency because the frame picture of the view 2 in the access

unit A cannaf fyliyeilize, the interodrviRIedstiop Jrim the ¥igwrn WD IDEARIhecPEehIcHa fe Shet each

access unit container does not always contain all the pictures (or view components) of different views.
Thus, it is AOEfBEEETbM EvEoIFsERiethe iEfes on By chi Hige s i B Ine AR GerR&tEHY SOstfiér model

specified i-te videg gigrdard te.enswr PEra-decading;of tha goruprrssestvidrautalQUdH e other

problem with the prior art (Multiview Video Coding Standard) is the constraints set to restrict the size of

the accessSURHIEHTRTEINVARER CoRMinsAIRITeY [biVielPeomFBheRrtEess Yetihéd iHBMIYCES

standard) QYRS thah ARFIVIRWS 0 BVEIHRAHENThE MaxTBUNCSiZe:-06R8 F6ERFS Whidorastfieted, the
maximum size of each picture (or view 20 components as defined in the MVC standard) of each view

within the £6654EURR BotiBhdr YEFSEEERATEESTHE hif RRERIE BFdBIRMETEMEd MearpétHERtation
of the MVG decadaiiwhiete each WaW isidacogacbyea sepanateHedp4MMPEfhAMC desgdene

[0011]The constraints defined to restrict the maximum size of an access 25 unit does not ensure the
proper decBRIE G AER GEF RHYoPBAE WitiHhE 2RESR GHiIGIRIH BEH Gl I SEHariER>s

decoded by gyt independentdscoderz Suslk Genstirainisvinshedadhie mepdmughaumbar of slices and the
size of each _picture (or view component as defined in the MVC standard Witain an acce;i unit.

30[00 P2 ERBRARASAE HTRRIGIEsdRt RRIMERTBrARGETH 488kINE MEIRGT AAKH) A He MAY ethod
for improvipg Ahgieogingreffisienmeef @ graienot Pisises hayingrdiffererirviexvanwand (T @scadling

cbcing meHEH BARPIRLIGR ST L th S Jo2 PO A6 S BRT (0 L DR OR ARG B P Hapect,

there is preyviggerardecnsing prifasdofrieneding eocetiatksirearo ebteined jnopeding: adist pioture

group and g’\e compressed video.

15 [0010}The other problem with the prior art (Multiview Video Coding
Standard) is the constrainis set {o restrict the size of the access unit
container which contains pictures (or view components as defined in the
MVC standard) of more than one views. Even though the maximum size of
an access unit is restricted, the maximum size of each picture (or view

20 components as defined in the MVC standard) of each view within the access
unit container is not constrained. This will create problems for some
implementation of the MVC decoder where each view is decoded by a
separate H.264/MPEG-4 AVC decoder.

[0011]The constraints defined to restrict the maximum size of an access

25  unit does not ensure the proper decoding of each view component within the
access unit when each view is separately decoded by an independent
decoder. Such constraints include the maximum number of slices and the
size of each picture (or view component as defined in the MVC standard)
within an access unit.

30 [0012]Embodiments of the present invention provide (i) a coding method
and (ii) a decoding method for improving the coding efficiency of a group of
pictures having different views, and (iii) a coding apparatus, (iv) a
decoding apparatus, (v) a program, and (vi} an integrated circuit for
implementing the coding method and the decoding method.
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second picture group for each access unit including a picture of the first 5 picture group and a picture
of the second picture group that corresponds to the picture of the first picture group, the first picture
group and the second picture group being interlaced and captured at different view points, wherein
pictures inqlggqgtj@ﬁhgoapggﬁém? are uniformly coded on a per-field basis or on a per-frame basis,
and are uniformly coded as top fields 10 or bottom fields when the pictures included in the access unit

are uniformTbdéd GPEJIBE AL FPSSd JBESRIAG RN R RELIEXE dBH1G oFoRT one of

the picture o Eaeifiat RICE@RrostR @nch thd PiGhiE] Ob fheSerppPihte sroumdirgtfag inteamation
indicating whether t ictures included in the access unit are coded on a per-field basis or on a

e . " Py s 1
per-frame $5&RR: WégHﬁﬁéfﬁé‘ PidRAr e AR eaRSE Pttt (gfBGH NP par Figh Y Bafs WheH TRk first
flag informatiefuindigpiesthaidhe pictures dnclHdeskioothe aceasseupiAre endectonraigsimme basis,

and decoding the picture of the second picture group on a per-frame basis by referring to the dgcoded

picture of tHRHIRIHIEE gHoE0 Bis RiEFYEn R BHEs tf BIGtiRI Orthe S6UERHELIAERYI

corresponding-ta-thegpistiye i9é the first ichvedraws exdrselingd fram ang«idhe pictuie pbthedjrst
picture group and the picture of the second picture group, second flag info matigvn indﬁg%ﬁing whether
the picture'MeIIBd MGHY §8cLRS BT Ard Toldtl ZE55 Fielt br Hidttdn HABT Whé&k 4R ridt fidg

informatiorpinglierirs it sherpietw ee inchidad indbie 2aragcasswnitare opdedied apesfielidibasis;
decoding the picture of the first picture grqup as a top. field when the second flag information indicates
b i Breesokibladsy i p

that the piC?lHI‘ é’?ﬁer’ﬁ‘dﬁﬁ ﬂstl’ﬁé §§'§J:Hﬁ E%Co Bi& g, Hrifaacdal gﬁ’fﬁe"m ﬁFg’(]JYthe
second pictigegiaup ap artapefie|d &yi sefenihgdnitbe clegntipdrpichod obihe first pickue grouyon a
per-field basis, the picture of 30 the seco dﬁ‘;%ictrre roufg corres Ondit%%ftg tp}e pictLﬁe of t etirst
picture gro &'gna cBhik eth@'ﬁ&[ﬁe f tHE"T; éﬁﬁc?d L{fr%u% 548 el WheFuR fond
flag informatien imblicatesrtaafrihepidlusesfiagudéd imtitmacdassaitray endoetbast hetioint fiekts, and
decoding the picture of the second picture group as a bottom field eferring to the decoded picture
of 55the AL LA CoELEoR SRR ARl mhe- BEH e SRihe SR et B e Shnding
to the pictube oisthel &irsi ghictyten groipt D s addsetehErain (8 &t eodingonethod of pedificpania st pstture
group and a second picture group that are interlaced and tured at different vie ints, and the
coding met\ﬁg Pnéclﬁé)e@:r %l% in?gglgfogéggeggoﬂni&qﬁﬁ u%%%?%gtﬁ?g of ":ﬁ:{Héefﬁst%tﬁdﬁéggrtqujaend a

picture of thesesonohfictiuecqgroap thatecorespamds toathis protureletCthgi firstpietpietgraupf &he coding

each of thesgigtunr S irgc{uctl_%d ir‘1 éﬁe access uréit,_ the [acc sasstijsni%beip defined in the edeggi%qa e\?/véwerein
the defining cluded’ 8elt'erm91ing B Jnit &f god]ng?or de ermmin&w ether tHe picturés included in the
access unipareunebefl thuniforshly cdded grayereield Iyasisfos ore abpsidrahiee basisy aadddtieemining

2 fied sype Jot eternining uheitie e ploiures:aredo Reupilarmply spded asdon ieldeop baom

fields, whenit’is mined-in etermining of a unit o Ing that the pictures inc din‘the
access unieate asthegotiemor aepef-fiek basisrand ththéi copigtenergobthe piotutbs Picis toded

detarmining oSS T o o P A WA % o o
all the pictred ingaded indrd sanmbeaessss anitig unitiedt des coslitepefiieldacyridiptpeovddai®en the
inter-view 999@;9 iﬁw@eﬂ%@‘?’%g information indicates that the pictures included in the
25 access unit are coded on a per-field basis; decoding the picture of the first
picture group as a top field when the second flag information indicates that
the pictures included in the access unit are coded as top fields, and decoding
the picture of the second picture group as a top fieid by referring to the
decoded picture of the first picture group on a per-field basis, the picture of
30 the second picture group corresponding to the picture of the first picture
group; and decoding the picture of the first picture group as a bottom field
when the second flag information indicates that the pictures included in the
access unit are coded as bottom fields, and decoding the picture of the
second picture group as a bottom field by referring to the decoded picture of
35 the first picture group on a per-field basis, the picture of the second picture
-4 .



20 [0015]Furthermore, in the determining of a unit of coding, a value indicating whether a picture is on
a per-field basis or on a per-frame basis may be set to a reference field_pic_flag, in the determining of
a field type, a value indicating whether the picture is a top field or a bottom field may be set to a

reference BeHam_Hsl¢clan and i tae gasing the PigHrenef thes?Sdittnistuyedareurmasd i gicture
of the second picture group that corresponds to the picture of the first picture group may be obtained

based on tRERRARIES st 7P HHE Fefr@edidtld tRding anfithk RIS IFBHEM? A FREC Hvalue
of the refergiaeg fielgr-pim #aa maehe aatitnadield drie flag e lbdepin Aslice leager at eash of the

obtained pictures; 30and the value of the reference bottom_fieldflag may be set to a bottom_field flag
included it fife ShEERARINRALA thedRiie iARICAING ARAARESSRHIY 3R HP8LRIA EEEEI et to
the referengeefiglespigiflagrd0Qelnvrtantmares ibeueeding By inshited cpripgribiegristuse widbe first
5 picture group, using a predictive picture generated from a picture of the first picture group; and
coding the IEIGRPEITHE SROH i ?HF@&%GB?J%H?& BH B 8K Predi@ive 5&&%@@&@& fom a
picture of tha-seee8d Pigiiie rovpiancaiiddee pradictiveepicides genaratpdifigmiée miciune of ehe first
picture group, within the access unit i c[_l_ud_ing the Eic ure oéthe second 10 picture rougi Sinﬁg the

p
format of 2 THE FGurdd HE DR fe" IME ARELdd Tt FREGRTFBANRE iRy eRiciERANE iffSroved
when the igterarigvimrasliotivetasingnis psidonmes im cadirg ofrtherpicturefdharsecand pictuse group.

[0017]The coding method may further inclu %e king conformance of 15 coding processes in the
codi ,Whlépgfﬁgﬁg\éhé:&é:% m%?in%lu%%?%ﬁ?‘ri u%@%smgﬁim% ﬁurﬁgéff&agﬁggsp%ﬁbsacha&qhe
pictures in¢lagechimnrihegaccess! dntty sanfoutide & rmakivinyn wbendyer ot hytesi fou eashaokthe ptures
included in the access unjt: and comparing the number qf slices with a carresponding one of. the
e RGBS Oy STEESCER ARG TS0t GO g 7 A RBEPON SIS S the
number of dytes mithi ngafespontiof ongi oftheabakinpitinumabdrs: bf dyte scongpaterksstha it
computing of a maximum number of bytes, and feeding back a result of the comparison to.the coding,
the rumbef 5 ST-BS SRR AOrAoR o B eisy S 1 (e Lding of heth DR ee.
Thus] & bitistreaia @Fdhataanpeiceeslecotéd eafo be pteventedhimoad bainh @udtptatedining of a
[0018]Furthermare, in the codin yantization step m increased or decreased based on the
result of thg%g]rﬁpitr%ohn%& Bgc hﬁtoﬁrﬁ t %%Cegmbgsrpn%_aﬁé?ﬁ%pgcggg &nd decrease in the quantization
step enabl§s Gtiftistuent difran antbentrof ok ddatee 8064 8fasd bisdd Meseireist@ débotingrhethod

of decoding a codgd siream. gbtained by £oding, 8 WSt RICUIE OUR-ANI2 $RFEY Pisture Gioug for
efficiency is improved when the inter-view coding is performed.

20 [0015])Furthermore, in the determining of a unit of coding, a value
indicating whether a picture is on a per-field basis or on a per-frame basis
may be set to a reference field_pic_flag, in the determining of a field type,
a value indicating whether the picture is a top field or a bottom field may be
set to a reference bottom_field_flag, and in the coding: the picture of the

25 first picture group and the picture of the second picture group that
corresponds to the picture of the first picture group may be obtained based
on the values set in the reference field_pic_flag and the reference
bottom_field_flag; the value of the reference field_pic_flag may be setto a
field_pic_flag included in a slice header of each of the obtained pictures;

30 and the value of the reference
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each access unit including a picture of the first picture group and a picture of the second picture group
that corresponds to the picture of the first picture group, the first picture group and the second picture
group being captured at different view points, and the decoding method includes: determining whether
or not the pigke® afdhe flisigicitfe BEOYRtSHH sy HAtRIIRalRNViHERE Pigine #fthegecongdicture
group, within the access unit; decoding the picture of the first picture group, using a predictive picture

generated H@A¢ 8 pitt 0 oF s 1R LY DicRsHE BT b TaRd JBERIREHRR Ficité of Biaféatbhd pigtife

group, usingphe ehd Apeedichrerpicturgigengigted from a picture of the second picture group and (ii)
the predictive picture 10 generated from the picture of the first picture group, within the access unit

including th8 Picded e SER QRiGhd: PREPS GHBUP aK the! HEG dintPeF Rk thigtis i & SLREHH Blcture
groupswhendtis-dejesniheddmine detadnining shedithe gichae-ebthe-first Pistdte EQDiSBER
synchronization with the picture of the second_picture group, the picture included in the access unit
and in the RISERIGRENHBa s ROt "B REETEAXCHRG 5 (8 e MBtHE], FiRL® deshamgne
processes @frg peopnegl aftoecpeeking theruesesgeras absercetolthe sy roszaiigns ipteryiew
predictive decoding can be effectively g,reven,ted, for example b%sed on a pr,edictivz) Eicture different

from the ofGMUPPFE Ve PRGIRECFIBSVEFRBIENTETIE NE EREEhEERIDY b R RN SHR & it ficluded
in the accesk:20runi toclpdes e dield epicc diegsane therstiennh JieldBag end én dierdeteraioing: a
value of the field pic fla inclél,ded in thegslice header ?ft e picture of the fiirsé ictureE%roup may
match’a vallie B th& i _‘pic_fl'&%qn%?ﬁd %rmﬂ?e%licael hER8eP '(ﬁtﬂ{eef)iéﬂﬁéj d'3e ?‘ldsﬁfaﬁre
group; andawbepsaumsitigsingicating that acgeintyy e féiorea peidietdnasie i weldo the:fielck picidlag, in
the case where a value of the 25 bottom field flag included in the slice header of the picture of the
fret piotare Sl b B B S SRSt B AR SN AURISHIF s BB RAY B e Scture

of the secanthpisture group, it may be determined that the picture of the first picture group is in

synchronization with the picture of the second picture group. [0022] Furthermore, the decoding fmay
el e R CREASE (N S s B, LA GV e Pe e hecHom a
pictunes of thedirsg pipttrearoup; dénd derodingdithe, piather efrtheisecarkpicioge gnaup, Usimgdere of (i)
a predictive picture. generated from a picture of the , second picture p and (i) the. predictiye picture
enerated TN L E G MR e At e St R ity 8 Pt ot the
second picthe aroegs inithie; decodingiofgdhe proictieaf thenssodred piftiretgrodpr wteerhites deermined
in the determéglnr%gh%(‘&ggfﬁé%u&rne %tlthe first plctur%gré)gg IS not |nrslxlnchi[|on|zatr|88é/\{,|tgfthﬁieg:%ure of

the secondpfalct'ﬂre group, the plctureeln%f:uccfescfiﬁjme’accessf:aﬁ? And I the first picture group may be

50utputtedMﬁ02_8] WheegMQr;ﬂéngesﬁacmfdédé NrtHEEXaToess aditdrerin sﬁrﬁMgaimimpwﬁ:&ﬁeém:h
L P R T e
become with a corresponding one of the maximum numbers of bytes computed in
the computing of @ maximum number of bytes, and feeding back a result of
the comparison to the coding, the number of slices and the number of bytes
being obtained in the coding of each of the pictures. Thus, a bit stream
25 that cannot be decoded can be prevented from being outputted.
[0018]Furthermore, in the coding, a guantization step may be increased or
decreased based on the result of the comparison fed back from the
comparing. The increase and decrease in the gquantization step enables
adjustment of an amount of coded data.
30 [0019]Disclosed herein is a decoding method of decoding a coded stream

obtained by coding a first picture group and a second picture group for



10 two-dimensional pictures, the malfunction, such as a case where unnatural pictures are displayed,
can be overcome. [0024]According to a second aspect, there is provided a decoding apparatus that
decodes a coded stream obtained by coding a first picture group and a second picture group for each
access unit including a picture of the first 15 picture group and a picture of the second picture group
that corresponds to the picture of the first picture group, the first picture group and the second picture
group being intgiacrdaasd eaniirdiabdiffeentyienpeinis: whensingisibres dngludedrin dhenaccess
unit are uniformly coded on a per-field basis or on a per-frame basis, n(}are uniformlg coded as top
felds 20 or boTSARERI HAEH GHR FREturae FREALE T thE RISHS Qr AP arl SR GO Biea
per-field basisfiasdbraid«lecodingraptier atesooonmicises: griitgt extnactiapgr urdtl cantigterechtos/exract,
from one of the picture af.the fi ' € pi i 0 irst flag
informalion Indoir g i e (e Ta e Pl Il e b e SR ERe B I
basis or oh a pétiriiet fasisradistpiscodimgattsafiguraiindiepisderthel phamecontheidikepicture
group on a pegfEme. s wherdbe firstdaa datorpalionpdicaiss:hat toe isties ncidemhin the
access unit are coded on a per-frame basis, and decode the picture of the second picture group on a
per-frame basfAGHERYF rﬁ‘ﬁH%@%@E@?@JW@"& R dBrRITY S 80 n APt 3Febasis,
the picture of e ssicond picture geatthaopiespendingito tharfictne of thg firsppiaivre groipia second
extracting unit configured to extract, from one of the picture of the first pictyre group .and the picture of
the second pitor GeBe SEB TS TR o Bt Srhena e bl e RS e
access uHit args3Bratistiasndpdipids:or dioterfiricpistwirearthw fivétiiadiefenrestorminhiickugisgthat the
pictures includgd i e a6eR3S Wb AlSRAIRIPB PRI fiRldbasina sar Bl daroding Lol sapfigured

“ to decode the picture of the first picture group as a top field when the second flag information indicates

that the picturédSERIBE} Ry t*HB@é’c'@é%éjGﬁf@i@%ﬂbﬁ‘é§&?ﬁfﬁ@ﬁ§9mm8i§tﬂh@ S"bﬁfﬁmﬁéséf the
second picture;gtoHp @saptapritith Ry refe okt e deepdesnictuse wktbectisd picture greup,on a
per-field basis, the picture omelfecondgcture roup orresgu(?_ndin? to the lpicture of the first picture
group; and atm%‘%%%air'{bc LA ERT TS R B RN thE FerPEb PR s DidRuR YERIFSE a bottom
field whemsthe et daftagriifarnatitie intitiades Hiatdhesltbgejupesdessud etténfhef@coedsatirit are

coded as bottom, figlds. and decade the Rigle of thesecand pgLe GrauR 33,2 hollom Aigld.hy
d@ gd picture o ghe grY - m%égé b?t e second

referring to the deco e first picture group on a per asis, the picture 0
picture group €Sgedipeneindm efegivaiyeror REHRE: BiterergrivpbIeeloset pradirivartddisg

apparatus thatgegdesasfissh RIWElR0mdR;acka-sacend picture group that are interlaced and
captured at different view points, and the coding apparatus includes: an access unit defining unit

) p . .
configured to d8fiAd hRAHERIER ARt MElGBiRG A BIcRIrESNRE FhetRIrCHIRS JPliF SRR PR RFERST the
second pioturaugrouaithiisadrrdrponss_thdh e pdctivechotihe fiiel Qickhyegrouptiandameslinganit 20
configured to Gade.egel of e piglnes Ineldad n ihe acqess il dhe Agcess ynjlbeing defined by
the access unit eﬁnlng uhit, wherein fife access uniteﬂeflnlng URRINCIUOES: rfunﬁ-of-ccr)%ng
determining uriitcterdigirrep madarmtame vahegd tielisictupes freguteddadie Hurelisentedes o be

uniformly coded op;a-ped St dasis o4 9%@5‘5&5@@?%55@5‘% FAndiRidibRs deterainRg vt

configured to determine whether the pictures are to be uniformly coded as top fields or bottom fields,

when the unit-Bf b diRG TERMRRTT Bift i enRiABTHRIE tHaDIUIRS MRSRIEETS thealeecysthRit are to
be codedgn aHpgtdildib@sisaanshibeseodifige Witdheanfigureddaicade epateaitheRiciyesdos each
access unit in %g% (gstg?/g L@igfeg\g%ggteom_ﬁeid_ﬂag included in the slice header of the picture

of the second picture group, it may be determined that the picture of the first picture

group is in synchronization with the picture of the second picture group.

{0022] Furthermore, the decoding may include: decoding the picture of the first

30  picture group, using & predictive picture generated from a picture of the first picture

group; and decoding thé picture of the second picture group, using one of (i) a

predictive picture generated from & picture of the second picture group and (ii) the

predictive picture generated from the picture of the first picture group, within the

access unit inciuding the picture of the second picture



30 unit-of-coding determining unit and by the field type determining unit. [0025]Disclosed herein is a
decoding apparatus that decodes a coded stream obtained by coding a first picture group and a
second picture group for each access unit including a picture of the first picture group and a picture of

the secondpistiyeiareHp Wat SaIrRsRPNttp e Pichirertd thecishinicie-grgupuinevind pigtuse
group and the second picture group being captured at different view points, and the decoding

apparatus S§heiBEEed HetEhMiASHERTTHN CEntRRIFED fo RISEIAGrR WRBHAEBE MGt YhE GIERHE &F the

first picture,gjoyR iy SRSRISREBHORYYEN the McE(R-Of HFetsRCLBICHIIS  SFQHD. g‘“H’ti’Mhﬁw%Ccess
unit; and a decoding unit configured to perform different decoding processes depending on whether or
not the detBiftiHERIIA thWE gtdFmifes BfsaR HiRthra o e fifg %i'é’t%?ré’@%‘dbeis%oﬂé JPRchidfization
with the piguee gftle second picture group. [0026]Disclosed herein is a program causing a computer
to code a first picture group and a second picture group that are interlaced and captured at different

view pointd,Hterth¥ Proy iR mtGLEERS dBfitisie 4 Adiiss 8 GRRSANIMG ™S Pl EYE 6 /8 Rt 9iBture
group and @ pictescef ihensecant: Jhtictvie @roine thatisrerais ip hepisturottheclirsd gicture

group; and coding{each of the pictures included in the access unit, the access unit being defined in the

defining, whBksin thé SRR MilfuaS adenifing AU SRS ARTPRP HEtERIANG S RGHEEHE

pictures in¢leded & the ageessteri! areHe e uniforAby gederon iz fafeteld basisangnpepeniame
basis; and 20 determining a field type for deter ifnin% whether the pictures are to be uniform!y goded
as o} Teld Vo BIRSR HEIE! BHETASS EAS AALH PR e e RS bF A3t BRCBHT W 1A

pictures inglugedds thecadesshyait areate be endadema.per-field basis, and in the coding, each of the
pictures is g@&igjm each ,acc%g,s unit in a format ge %rmined in the eésrerr:aininggof a 25unit of coding
and in the GBIAIARGVIUHRPTHRS 00T DRET5s A HE RS A (766 an SSBUING £ BEREEP to
decode a aodeddsirenin ohtajodd iy tahng abirst piciusg godinansl secpnd pietdreogrewhtdraeach
access unit incluoclin .aﬁ)icture of theffirst picture group an aé)i ture of the secondr%cttijre groqfo that
corresponosseﬁ)ofh Eif& e fthe" 8o ﬁtrsteﬁg Ur8Group, Hhetsit FCLH’&UPS g%BB:E%et setond f) cture
group Heingicapteredat gitiererd viewpeints t hrcktsoprdgrartuirelgdes pdgtetmiaimeg spbathetor not
the picture of the first pic roup is in synchronizatjon with the picture of the second picture group,
within he 406 L RIERH DOl SHETE AL CREaIg Hl ot e e SR ARG D WhETTEF SRt e
picture of théctitstepigitoa prdukei rsgin isytecheaniz atordwith phe neidtues otitfie bsptordepictpra grepp in
the determwwgfein pictures inciuded in the access unit are uniformly coded on a
per-field basis or on a per-frame basis, and are uniformly coded as top fields
20  or bottom fields when the pictures included in the access unit are uniformly
coded on a per-field basis, and said decoding apparatus comprises: a first
extracting unit configured to extract, from one of the picture of the first
picture group and the picture of the second picture group, first flag
information indicating whether the pictures inciuded in the access unit are
25 coded on a per-fieid basis or on a per-frame basis; a first decoding unit
configured to decode the picture of the first picture group on a per-frame
basis when the first flag information indicates that the pictures included in
the access unit are coded on a per-frame basis, and decode the picture of
the second picture group on a per-frame basis by referring to the decoded
30  picture of the first picture group on a per-frame basis, the picture of the
second picture group corresponding to the picture of the first picture group;
a second extracting unit configured to extract, from one of the picture of the
first picture group and the picture of the second picture group, second flag
information indicating whether the pictures included in the access unit are

35 coded as top fields or bottom fields when the first flag information indicates
-7 -



[0028]Disclosed herein is an integrated circuit that codes a first picture group and a second picture
group that are interlaced and captured at different view points, and the integrated circuit includes: an
access unit defining unit configured to define an access unit including a picture of the 10 first picture

group and ghpietthe @f the second piebdrergroup dbat coriaspands (o HeipsiuseRitiradissbiistyre
group; and a coding, unit configured to code each of the pictures included in the access unit, the

access unif BiAG H RO T HEL RNIMR-EITRY (RO AR i i dre b Wit deshmigiutie

includes: agraitref-godingdietaemining enitthe coatigHed todetetpna mhethed tbgtpicteres ingkided in
the access unit are to k%}e unif {mlﬁ?coded on a per-field basis or on a per-frame basis; and a field type

determining TAH G HIYuUS8 HetEMiRESRARBHEY MR iERTES RS (OB [FfEmAY CStREPAE thhfields

or bottom figilets: nehent e sndioeldcotingreetgdnipiag urib getenaings-tTairthe piduwies inehalpsdin the
access unit are 20 to be co%ed on a E@r-field basis, and the c&din unit is configured to coge each of

the picture8 for&c? hd0Esd ik iR SHorm A" Q&tBrRAth&t BS thESIMit RELSding Yeterihfh g it &nd by
the field type cleterpining ¢ rjtd0028) Dissiased; heredtisap ittegeatdd Bsduisthal decedgsoa ppded

stream obtained by coding a first picture group and a second picture group for each.25 access unit
ctuing oI T H T GEURPE T A BIRPE CPHS SR AU HER.AE GIEl Bht e ESponds
to the pictugecaf phesfissbpictore grepithe fingt pistrergidlipeantrthersagond pibitkesy abp befng
captured at different view points, the integrated circuit includes: a deteymination, unit cgnfigured to
deter#ﬁne R/ﬁéﬁﬁrgrso‘rnﬁo‘tj ﬁ]eedpilgt I}'eeo? (flgg ?ﬁs&lalgtarrg ﬁdf%ﬂspaii%ﬁﬁéﬂ%ﬁf?ﬁﬂoﬂ%ﬁ%ﬁS cture of
the secondrpictictgrewf, thithsethenal pésisuusity emdpazie aoditg emititcenfigyredfiorpertotm diferent
decoding Pracesses dFCr%ending gﬂev_vﬁet er.O{ not the determinationfll.léwiié%etermin s that the p(i)(t;ture of

the first pic L?r%ogrou IS |H%6§/r?chron|z£t?orp¢\% H'iﬁegﬁ%t‘lﬁjré)gf?h%esrécon i2tre (E] c?uB!Cture

5[Advantageeus dftaais mifcinventino 00 smardidig tp thetthesgribedreodinghmethad, sinterthe
g&?ﬁt (f‘?'g’rfé%”a‘?' 6‘%8{:?8%8(18‘)51?5 raeltlh:%h ?ﬁ%%f&&@@%&g Patthfss%‘ﬁ‘aet AC55RR YR nliRd e

g efficlency is improved whenthe inter-view cading’is performed.

15 group and a second picture group that are interlaced and captured at
different view points, and the coding apparatus includes: an access unit
defining unit configured to define an access unit including a picture of the
first picture group and a picture of the second picture group that
corresponds to the picture of the first picture group; and a coding unit

20  configured to code each of the pictures included in the access unit, the
access unit being defined by the access unit defining unit, wherein the
access unit defining unit includes: a unit-of-coding determining unit
configured to determine whether the pictures included in the access unit are
to be uniformly coded on a per-field basis or on a per-frame basis; and a

25 field type determining unit configured to determine whether the pictures are
to be uniformly coded as top fields or bottom fields, when the unit-of-coding
determining unit determines that the pictures included in the access unit are
to be coded on a per-fieid basis, and the coding unit is configured to code
each of the pictures for each access unit in a format determined by the

30 unit-of-coding determining unit and by the field type determining unit.
[0025]Disclosed herein is a decoding apparatus that decodes a coded

stream obtained by coding a first picture group and a second picture

-7a-



10[Brief Description of Drawings] [00 31] [FIG, 1A] FIG. 1A shows an example of a frame picture. [FIG.
1B] 15FIG, 1B shows an example of a field picture, [FIG. 2] FIG. 2 shows an example of access units
with different picture coding structures for each view. [FIG. 3] 20FIG. 3 shows a data structure of an
access unigrfri@ .fél Mech isadanationalrtlocltidiggraricilustratindg a ¢oding eppacagroapcarding to

Embodmert L of e yesenl NG (LI SH305 ek o MREIOREL ot SRR Ao
first picture group, the first picture group and the second picture group
being captured at different view points, and the decoding apparatus

5 includes: a determination unit configured to determine whether or not the
picture of the first picture group is in synchronization with the picture of the
second picture group, within the access unit; and a decoding unit configured
to perform different decoding processes depending on whether or not the
determination unit determines that the picture of the first picture group is in

10 synchronization with the picture of the second picture group.
[0026]Disclosed herein is a program causing a computer to code a first
picture group and a second picture group that are interlaced and captured at
different view points, and the program includes: defining an access unit
including a picture of the first picture group and a picture of the second
15 picture group that corresponds to the picture of the first picture group; and
coding each of the pictures included in the access unit, the access unit being
defined in the defining, wherein the defining includes: determining a unit
of coding for determining whether the pictures inciuded in the access unit
are to be uniformly coded on a per-field basis or on a per-frame basis; and
20 determining a field type for determining whether the pictures are to be
uniformly coded as top fields or bottom fields, when it is determined in the
determining of a unit of coding that the pictures included in the access unit
are to be coded on a per-field basis, and in the coding, each of the pictures
is coded for each access unit in a format determined in the determining of a
25 unit of coding and in the determining of a field type.
[0027]Disclosed herein is a program causing a computer to decode a coded
stream obtained by coding a first picture group and a second picture group
for each access unit including a picture of the first picture group and a
picture of the second picture group that corresponds to the picture of the
30 first picture group, the first picture group and the second picture group
being captured at different view points, and the program includes:

determining



[FIG. 6] FIG, 6 is a functional block diagram illustrating a conformance checking unit. 30[FIG. 7] FIG. 7
shows a flowchart of the overall processes to code an MVC access unit. [FIG, 8] FIG. 8 shows a
flowchart of coding processes on view components in an MVC access unit. [FIG. 9] FIG. 9 shows a
flowchart of hestesses favehdokipgotantorpfariee 6f-at ML acogssumitsSi Sy 16k FdGizHDiisra

functional block diagram illustrating a decoding apparatus according to Embodiment 1 in the present
vonton. TG 117 PIFES S0 1s o SarGRa A are HERodg SepAIE TSl 7 e 107 BUfF 10,
12] performing different decoding processes depending on whether or not the
picture of the first picture group is in synchronization with the picture of the
5 second picture group in the determining.
[0028]Disclosed herein is an integrated circuit that codes a first picture
group and a second picture group that are interlaced and captured at
different view points, and the integrated circuit includes: an access unit
defining unit configured to define an access unit including a picture of the
10  first picture group and a picture of the second picture group that
corresponds to the picture of the first picture group; and a coding unit
configured to code each of the pictures included in the access unit, the
access unit being defined by the access unit defining unit, wherein the
access unit defining unit includes: a unit-of-coding determining unit
15 configured to determine whether the pictures included in the access unit are
to be uniformly coded on a per-field basis or on a per-frame basis; and a
field type determining unit configured to determine whether the pictures are
to be uniformly coded as top fields or bottom fields, when the unit-of-coding
determining unit determines that the pictures incliuded in the access unit are
20 to be coded on a per-field basis, and the coding unit is configured to code
each of the pictures for each access unit in a format determined by the
unit-of-coding determining unit and by the field type determining unit,
[0029] Disclosed herein is an integrated circuit that decodes a coded stream
obtained by coding a first picture group and a second picture group for each
25 access unit including a picture of the first picture group and a picture of the
second picture group that corresponds to the picture of the first picture
group, the first picture group and the second picture group being captured
at different view points, the integrated circuit includes: a determination
unit configured to determine whether or not the picture of the first picture

30 group is in synchronization with the picture of the



FIG. 12 shows a flowchart of decoding processes for view components in an MVC access unit. [FIG.
13] FIG. 13 schematically illustrates an overall configuration of a content 15providing system for
implementing content distribution services. [FIG. 14] FIG. 14 illustrates an external view of a cellular

phone. [FIG. 15]

FIG. 15 is a block diagram illustrating an example of a configuration of a 20cellular

phone. [FIG. 16] FIG. 16 schematically illustrates an example of an overall configuration of a digital
broadcasting systend. ptG.-& r25p|Gy it iis thbleck esagraim;ikustratteradiexaonptecohéi gordiguration

of atelevision JFIG. A8, i 1454 blosl JRgrandlustialing an exanie,at a.cogigugetigy of an

information reproducing

recording unit that r S and writes informatio om or on a recor

ing

medium that i &i¢ opiicaligiskinit determines that the picture of the first picture group is in

synchronization with the picture of the second picture group.

5 [Advantageous Effects of Invention]

[0030]According to the described coding method, since the format

(field/frame, top/bottom) of all the pictures included in the same access

unit is unified, the coding efficiency is improved when the inter-view coding

is performed.

10 [Brief Description of Drawings]
[0031]
[FIG. 1A]
FIG. 1A shows an example of & frame picture,
[FIG. 1B]

15 FIG. 1B shows an example of a field picture,
[FIG. 2]

FIG. 2 shows an example of access units with different picture coding

structures for each view,
[FIG. 3]

20  FIG. 3 shows a data structure of an access unit.
[FIG. 4]

FIG. 4 is a functionai block diagram illustrating a coding apparatus

according to Embodiment 1 of the present invention,
[FI1G. 5]

26  FIG. 5 is & functional biock diagram illustrating a view component coding

unit,

[FIG. 6]

FIG. 6 is a functional block diagram illustreting a conformance checking

unit.

30 [FIG. 7]

FIG. 7 shows a flowchart of the overall processes to code an MVC access

unit,

[FIG, 8]

FIG. 8 shows a flowchart of coding processes on view components in

- 10 -



[FIG. 19] FIG. 19 illustrates an example of a configuration of a recording medium that is an optical
disk. [FIG. 20] 35FIG. 20 is a block diagram illustrating an example of a configuration of -11- an
integrated circuit for implementing the picture coding method and the picture decoding method
according to each of Embodiments. [Description of Embodiments] [0032]To solve the above problems,
a new method is introduced to 5 constrain the picture coding structure (frame/field picture coding) and
the data size gfeaphpictder {0fg@ach view component as defined in the MVC standard) within an
access unit. What is novel about the present invention is that the present invention ensures that
successful deégaﬁgg&f a video stream compressed using the MVC standard by implementation where
each view is sEparsiedy oecoal € wsingrexastng ek 2644MBPEGHcAVE decddensa FhesafeaniMiéntion will
force certain cgggé@iqﬁﬁn the data size and on the values of certain syntaxes of each picture (or
each view componént as defined in the MVC standard) within an access unit. [0033]The advantage of
the preseft inléafort Blto implement lower-cost 15 encoder and decoder of the MVC standard. The

present inventinigalse helps te,ineprays coding efficinacy sinceciellows "intarodayy’ Rissictiendto be
used between field pictures of each view. [0034]The present invention includes two main processes,

. . )34] . .
that is, a codirRFpPOELRE f6r FTBRAGHTIM pbiferitsS PR 50EeLY BRIV ARd a decoding process
[FIG., 11]

F1G. 11 is a variation of the decoding apparatus illustrated in FIG. 10.
16 [FIG. 12]
FIG. 12 shows a flowchart of decoding processes for view components in an
MVC access unit.
[FIG, 13]
FIG. 13 schematically itlustrates an overall configuration of a content
15  providing system for implementing content distribution services,
[FIG. 14]
FIG. 14 iltustrates an external view of a cellular phone.
[FIG. 15]
FIG. 15 is a block diagram iliustrating an example of a configuration of a
20  cellular phone.
[FIG. 16]
FIG. 16 schematically itiustrates an example of an overall configuration of a
digital broadcasting system.
[FIG. 17]
25 FIG, 17 is a block diagram illustrating an example of a configuration of a
television.
[FIG. 18]
FIG. 18 is a biock diagram iliustrating an example of a configuration of an
information reproducing/recording unit that reads and writes information
30 from or on a recording medium that is an optical disk.
[FIG. 19]
FIG. 19 iliustrates an example of a configuration of a recording medium that
is an optical disk.
[FIG. 20]
35 FIG. 20 is a block diagram illustrating an example of a configuration of
=11 -



20 for the view components of an access unit. The present invention restricts the values of syntaxes
field_pic_flag and bottom_field_flag found in the slice headers as shown in FIG. 3 to be the same
among all the view components within the same access unit to solve the problems as described
above. 25[0035]The field_pic_flag in FIG. 3 is used to determine whether a slice associated with a
view component is coded as a field or a frame. For example, a value "1" for the field_pic_flag indicates
that the slice beldontgattetediesircoihgondm phairisiddedthe iidld; e thag awvatbe d0a itdidetes that

the siice belongsp.a yisuaopRABeNL iNatiscores & adftans. 40 A3 Rebottomfeld flag in

FIG. 3 is used to determine whether the slice associated with the view component that is coded as a
field is a top fieRESFAPbEoRT filP THESRSnce of the bottom_field_flag in a slice header depends on

the value of the dfigldTpicsdiag. Feeexipple, grediuand, far thevbotarmfieldisflagdrsicaies that a slice
that belongs to a view component that ii_ coded as a fieE isab _ttrig field, while a veSOI‘ue "0" for the
bottom_fidld_f3GTHAAES REEHER 74 BEIGHHETH A NAEoRp 'l s SoU8F 4S8 %kl is a top

field_. 5 Howeveartavbies "0 ?eas@t todherwajoe eﬁthe ﬁéel:_p}m:m‘tagiarﬂ sdk:eéhﬁaddriprmﬁe!dﬂ\t@m a
coding apparas&‘ii%&g?ﬁ%ﬁﬂ‘ f'SFP‘El%ge st@%ﬁ'.'cev{?ﬁ %"r‘% isrpitad; [PQRZITPeRIGSEN JRKRAfion also
restricts the total numbeér of slices and total number of bytes of each view ¢ mponent W|th|_n an access
unit. 10[0038]3%Eﬁ4h%di?ﬁeﬁt'ﬂ_§ﬁl@.iZN§'étf9ﬁcﬁ6ﬁal'"Bﬁ)<§h@ﬁa@%ﬁﬁﬁﬁfﬁ?ﬂﬁ@é '@@di@fg %p@ﬁ?@tus 10

according to Eembadinem Jrebie RIeseNtHY MiEtIRe £#0Hg RRPRIAIEALLS nah RPRAEILS that

codes a picture of the view 1 and a picture of the view 2, and includes an access unit defining unit 20
and 15 diew EBthdBreRRGIRY AREOS ITHE BRIF DT I Het? 14X BRE of iAtéHalEq3r6 Mg
pictures (first piokire=gronpg ohtained |y captumgi ancohEetimm thetview dtaTiiepwht e oftthe view 2
IS one °f'”terl{aa‘%%§§f“8 'r%‘%r%tﬁ”%% 3econdRiclure orouR) QLIRINed Ry, Capiring e same goiect from
the view 2 that is different from the'view 1.
defined in the MVC standard) within an access unit,
[0033]The advantage of the present invention is to implement lower-cost
15 encoder and decoder of the MVC standard. The present invention aiso
heips to improve coding efficiency since it allows “inter-view” prediction to
be used between field pictures of each view.
[0034]The present invention includes two main processes, that is, a coding
process for the view components of an access unit and a decoding process
20  for the view components of an access unit. The present invention restricts
the values of syntaxes field_pic_flag and bottom_field_flag found in the
slice headers as shown in FIG. 3 to be the same among all the view
components within the same access unit to solve the problems as described
above.

[0035]The field_pic_flag in FIG. 3 is used to determine whether a slice

ro
ot

associated with a view componeni is coded as a field or a frame. For
example, a value "1" for the field_pic_flag indicates that the slice belongs to
a view component that is coded as a fieid, and that a value "0" indicates that
the slice belongs to a view component that is coded as a frame.

30 [0036]The bottom_field flag in FIG. 3 is used to determine whether the
slice associated with the view component that is coded as a field is a top
field or a bottom fieid. The presence of the bottom_field_flag in a slice

header depends on the value of the

- 12 -



20[0039]The access unit defining unit 20 includes a unit-of-coding determining unit 30 and a field type
determining unit 40, and defines an access unit including the picture of the view 1 and the picture of
the view 2 that corresponds to the picture of the view 1. The corresponding pictures herein indicate
pictures which have been captured at the same time of day 25 and to which the same Presentation
Time Stamp (PTS) is added. Alternatively, the corresponding pictures are added with the same picture

order count. [GQ4@] The unit-of-gagling, deterelining luit-30 determingsiwhetherdhe pictHasdeedided in
an access unit are to be uniformly coded on a per-field 30 basis or on a per-frame basis. More

specifically, whttReSHicfuFa8 indRl 088t 8 rPat s RERB 360 HEGifSrRY S8 RY B '& Bt Bame
basis, the unitiafrecodimieteiammining uait 30 setkotOtite aseferance fitldiapidnithcptiat tharsinternal
variable. In contras hen the pictures included in.ap access unit are ta b, ifQrml 2d on a
per-field basisg%ﬁ%e bﬁth\cl-’g -éoEl?nS d’é?e“r’mﬁ%fﬂ& %rﬁﬁrgo%e%s rt'?L"thc))%ﬁgarae?e??]eirsl?f:eigfi(le d?&é%‘lcfgg‘ &
[0041]Whén itli deteeminda: thabthis sietues eciaded iof dih adtelss oit Aikgsitoe! I Hiea

per-field basispﬂa%iﬁ@i&@ﬁmdaﬂeo%%raﬁgegam@,%%%@%BP@EW@?@% he PitWRSArR ke e
e

uniformly coded as top fields or bottom fields. More specifically, the unit-of-coding determining unit 40
sets "0"to a réFePéﬁEéedbttom_field_ﬂag that'is an internal variable, when it is determined that the

pictures includgshitanm pecesssenit are s berlQ uoifesalyicadedasdap fialdsb it eshiastsndren it is
determined that thFIIEictHres m{%ua, ed in.an agﬁess unit are to bet unifg{nmlﬁ/ codeg as br%tttom fields, the

unit-of-coding iR gel']ncf Bt IS ' Fe e?grﬁ%g%%?{bmvi leld gga.’?—‘ferses, the processing is

performethonly®#3&] "1" is set to the reference field_pic_flag. When "0" is set to the reference 15

| Gl setiriha relergnee helo. Nlde g JaPaRIThR wedsomponent

field_pic_flag, /"] eTico] [
coding unit 806 cnages ea%]ﬁ{o he pictures In the format determined by the unit-of-coding détermining

unit 30 and thé&fiéladyprrisimsinityanse i Mo reaEMaccissaisitldefited hy 58 Acée¥s it Hefining

unit 20. 20[004$]E|&>05r1'§ afctinnal bloek singpara ilustating thaiview pampenentaedingwnit 800.
The view component coding unit 800 includes ? firsﬁ view component cq ig%unit 900 Eggﬁco?ﬁj view
i ne

component collMy TRIEOBIE ShdREEntbry GRMEJDS ULES BRI o JeiNUdmBEeAY &g unit
800, the fisst viewieoampomgnireadingouhit Q@ and e sdtangdeweanpbreniew 1 is one of

interlaced moving pictures (first picture group) obtained by capturing an
object from the view 1. The picture of the view 2 is one of interlaced
moving pictures (second picture group) obtained by capturing the same
object from the view 2 that is different from the view 1.
20 [0039]The access unit defining unit 20 includes a unit-of-coding
" determining unit 30 and a field type determining unit 40, and defines an
access unit inciuding the picture of the view 1 and the picture of the view 2
that corresponds to the picture of the view 1. The corresponding pictures
herein indicate pictures which have been captured at the same time of day
25 and to which the same Presentation Time Stamp (PTS) is added.
Alternatively, the corresponding pictures are added with the same picture
order count.
[0040]The unit-of-coding determining unit 30 determines whether the
pictures included in an access unit are to be uniformly coded on a per-field
30 basis or on a per-frame basis, More specifically, when the pictures included
in an access unpit are to be uniformly coded on a per-frame basis, the
unit-of-coding determining unit 30 sets "0" to a reference field_pic_flag that

is an internal variable. In contrast,
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25 coding unit 904 may be combined. [0044]The first view component coding unit 900 reads a picture
D001 from the view 1. The first view component coding unit 900 determines that the format of the read
picture DOOL1 is on a per-field basis or on a per-frame basis, and in the case of on a per-field basis,
determines whether the read 30 picture D001 is a top field or a bottom field, based on a result of the
determination by the unit-of-coding determining unit 30 and the field type determining unit 40.
[0045]Next, thentistt iewiconmpsnentuabetinig w1t D0 eodes theredadhsctuniéoDo0t pedetce’ Ror
example, the first vi ompongnt cod Nit 900.s a -predictive pict fithe pictuyre D001
from the pictﬁg%b%??ﬁ ;bﬁg%érf%*?ﬁ%@%ﬁ%ﬁ?&%%?ﬁ%@ﬁ C@?ﬁar@for%%sgn,bqugbﬁtgﬁ, 5 and
entropy codesafareesgltiig pictigeftdPprovide Vout with a coded view component D005 of the view 1.

The predictive grgiuisefdhenicuePR03da srperaled datapitiera dquadicionRickisrpintdre
prediction) using a coded picture of the view 1. In other words, the view 1 according to Emb }siment 1
is a "basé viel?" PR Rofotter (ills RERi 2 S FoRKSRPHIBS é%%]@ﬁ?ﬁg&rﬁgﬂé % e first

view componget €aeing sImi-2Q0 énversefitantizesrthecgbantingd coéfficterd dpesfoom Simlvsrse
orthogonal trangformation,on the nverse quaniized goeffigienteandiprovisas the memonypinip02 with
8530 B dccﬁné’the?[ ' '

a reconstructéd pi%?l]re ainedby a 5 predictive picture to the resulting coefficient.
Furthermore, shesfitét'ieva cefigrenent koding ufie S0 peovitaisithe rséobrid ¢levd Berlso Rt Boding

unit 904 with fhe yake st thehottam figld_fag aad theckabisrioffield_piccJag used ineceding the

coded view component D005. [0047]The second view component coding unit 904 reads a picture
D002 20 fromUREBUY C oA AnaRd FaTiE 4 cedO FRMTHABHINGNRR FidRRPERIHT BREthENABW'E. The
second view gopapesenhending unit 204 deternings whetherdbedarfoatrof the deddasichurerd»02 is on

a per-field basjs aor on a per-frame basis, and. in the case of. per-field basis, furt termines
whether the rzkfédﬁ’lbtﬁi?g [5655“%%3??;?%8 %*%ear DOHSH f%ﬁ}(ﬁ?%}%esdﬁg% tcrille 2 vgtft?er};)(gcht%% el
bottom_field_Hagrand fheldafiegof fiektepith Hapy obesisied fromatie firsediew! vomiponeit ¢ddidl unit

900. In other yorgs.c (e gisiuie PORY gnd inerglgture RAGR areyof e sameforeyl. [INeXt, the

second view component coding unit 904 codes the read picture D002 per slice, and provides a coded
view Comboné}qigggjyiéi%u{‘p" is automatically set to the reference bottom_field_flag.

[0042]The view component coding unit 800 codes each of the pictures in the
format determined by the unit-of-coding determining unit 30 and the field
type determining unit 40, for each access unit defined by the access unit
defining unit 20.

20 [0043]FIG. 5 is a functional block diagram illustrating the view component
coding unit 800. The view component coding unit 800 includes a first view
component coding unit 900, a second view component coding unit 804, and
a memory unit 902. As a variation of the view component coding unit 800,
the first view component coding unit 900 and the second view component

25 coding unit 904 may be combined.

[0044]The first view component coding unit 900 reads a picture DOOL from
the view 1. The first view component coding unit 800 determines that the
format of the read picture DOOL is on a per-field basis or on a per-frame
basis, and in the case of on a per-field basis, determines whether the read

30  picture D001 is a top field or a bottom field, based on a result of the

determination by the unit-of-coding determining unit 30 and the field type

determining unit 40,
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30 Although the specific coding processes are the same as the ones by the first view component
coding unit 900, the second view component coding unit 904 differs from the first view component
coding unit 900 in that the second view component coding unit 904 may generate (intra picture
prediction or inter picture prediction) a predictive picture of the picture D002 using a coded picture of
the view 2 and may generate (inter-view prediction) a predictive picture of the picture D002 using a

picture from theyyiews  within the gacre\aeerssowidialiscatisdecanstasted piciyre2008L] the
picture D0O01). [0049] Furthermore, the coding apparatus 10 according to Embodiment 1 may further

include a confBiRTHRBLAELINRE SHHes 1T HIG B TP EINAOIGRK RAGIRATROSFAfgaE

conformance cETking: it 8 15 fdii ondosmance sheeking tinié 8180induses:aaproherabsiags
computation 10nu§it 891%5%1 réu[)nt%ﬁro of p])étggr%%m utaté PO%ni 538; ama 'Cr,rp,urg n%mb%ra%ftszlicses
computation uRit Bo%; compara{or GRS ana 812 A Maximum nlmber of' y?es’ c%mpufaﬁoh unit
810, and & swictl it 84y Thd ennformasickicigepkitigreniiop Sopérise¥ @uteslitthof thedsotlivig w
processes exeghited . ieryig cemponsaf,codinginit 800 -a0d fgeds hagk a eyl afdl g parsing

to the view component coding unit 800. [0050] First, the view component coding unit 800 provides the

coded view colh##R#ANROS Bt Rieh 1t 188 IsGiIRNe? of BB L PRItAHBA GHR BO A SIRE rumber of
bytes computatiafednit @02y enst theswitsl unit 814. Sinee the frocassingienthe seeediiewto

t DOO7 of the view 2 is th 20 gs that of t ded yj t DQO5, th
orotessing on TRSRAIEH ol Eofr RO 19605 TR SRAP AT G0 1A HeerBeh Ao

efelarter.
[0051] Thesnunelsemefiglices computation unit 804 outputs a total number of slices D011 within the

obtained codefiyjau SOMAANENL RO0So teomanraloral 808 Thenumbsrefduges computation

unit 802 outputs a 23 mber of bytes D012 within the obtained coded view component D005 to
the comparatofl URSAEE [0U%2] Tiee pidi@ddm Frefbeestslices daFipstatiy erfie808r608ARE A

maximum numbgr ofHaasi DY 14rPerndevn GarROnANE {0 ae CORMIRAIN Nk S98p basri onrabtained
profile and level information DO13. Although the 30 method of determining the gﬁ&igﬁg}aﬁﬁber of

slices D014 peP§IBR YoHIBbiO: 1 @R pERRCHACRRTtBC T RIS R 1R F of

slices of apictpre ofcthesvigstltbab the resulting coefficient. Furthermore, the first view

component coding unit 900 provides the second view component coding unit
S04 with the value of the bottom_fieid_flag and the value of field_pic_flag
used for coding the coded view component D005,
[0047]The second view component coding unit 8904 reads a picture D0G2

20  from the view 2, within the same access unit including the picture D001 of
the view 1. The second view component coding unit 904 determines
whether the format of the read picture D002 is on a per-field basis or on a
per~-frame basis, and in the case of on a per-field basis, further determines
whether the read picture D002 is a top field or a bottom fieid, based on the

25  value of the bottom_field_flag and the value of field_pic_flag obtained from
the first view component coding unit 800. In other words, the picture D001
and the picture D002 are of the same format.
[0048]Next, the second view component coding unit 904 codes the read
picture D002 per slice, and provides a coded view component D007 to Vout.

30 Although the specific coding processes are the same as the ones by the first
view component coding unit 900, the second view component coding unit
904 differs from the first view component coding unit 900 in that the second

view component coding unit 904
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is the "base view" may be relatively increased, whereas the maximum number of slices of a picture of
the view 2 that is a "dependent view" may be relatively decreased. [00531The maximum number of
bytes computation unit 810 outputs a 5 maximum number of bytes D015 per view component to the
comparator unit 808, based on the obtained profile and level information D013. Although the method of
determining the maximum number of bytes D015 per view component is not in particular limited, for

example, the rﬂ?gg:g(%ﬁ%@ef %thegs%&@w&#@d?&mﬂ vigw 1.that i the, "bage view; may be

relatively 10 increas€c ereas the maximum number of bytes of a picture of the view 2 that is the
"dependent vigwe HEiMsersTatiR I dete ks rfoBS 7 Hes Bon BB &R LMtBB8ec8MBaRe i fYe fotal

number of slicgs DD with the maxirem fumBes afslices PREdaithrn whenrheterad nurabes of

slices D011 is not larger than the maximum number of slices DO14, the 15 comparator ugit 808
determines that #0¢ ¢Buiith PROIGELEES LMK 16 2 preddidlinifRa caRYRiBRET SIS Eh Erabled
signal DOX6 totthe el ot @i placostdey vhénttbhestatal reutnbet pf slices DO11 is larger than the

maximum nu ices D014, the comparator_uni e ines t ' s do
not conform tm%éziprﬁd"e%eﬁr%iwgg %b%aﬁicfng %@é)n%%opl%t%%%ga %:%rrrgr(gﬁ %Tg?% ggl%??c? #ldg {T/Qigﬁvtssle
component codiay ufit' 80D, [0088ItheccorApapatoR DAk SIeckmBares thebtbtal nuthBer of Bytés D012

with the maximym-pumber fdwtes PALR- Therrvhen the tetal numberef biies L2 net rger

than the maximum number of bytes D015, the comparator unit 808 determines that the coding
processes confoFrF RSB BReGetEfsined cHEBOR BAMHRSRIMLTARHIES LGTHTORE BRI AB switch

unit 814. in contiassouhen thedotal bamhesotbiesRObhisilaigeothaa the aximum: nibsbertof
bytes D015, the comparator unit 812 determines that the coding processe ot conform to the
predeterminedstj:'gﬁait%’ﬁné)nu&%td?gutgna{%cgr?{t%dl %?gmnglab?ﬁﬁs t(%r%#é’p v%gv% caor}ﬁsgr%htacoraﬁﬂ)é' Uhit'800. 30
[0056]The viewngcorhponeht mading et B0 téocodes thd Kame idput pietilehwhait itfééeiveshshy one

of the conirol signals ROAZARADAIRINHE rereogian.dor £amBle GPURD RASSSs aeespetiommed

using a quantization step larger than that used in the previous coding processes so as to conform to

the predetermiPéecedAEIRIETO0B2YYKE BRRAT DR BN H e BPBLRIAVRER StRackifeehbth e
enable signalsth@Iand P 8 Hon dhe compardiar ubisn08 @nkdb2, and outputs

[00507First, the view component coding unit 800 provides the coded view
component DOOS of the view 1 to the number of slices computation unit 804,
the number of bytes computation unif 802, and the switch unit 814. Since
the processing on the coded view component. D007 of the view 2 is the same
20 as that of the coded view component D005, the processing on the coded
view component D005 of the view 1 wiil be mainly described hereinafter.
[0051]The number of slices computation unit 804 outputs a total number of
slices D011 within the obtained coded view component D005 to the
comparator unit 808. The number of bytes computation unit 802 outputs a
25  total number of bytes D012 within the obtained coded view component D005
to the comparator unit 812.
[0052]The maximum number of silices computation unit 806 outputs a
maximum number of slices D014 per view component to the comparator unit
808, based on obtained profile and level information D013, Although the
30 method of determining the maximum number of slices D014 per view
component is not in particular {imited, for example, the maximum number

of slices of a picture of the view 1 that
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5 the coded view component D005 to Vout. When receiving neither the enable signals D016 nor D018,
the switch unit 814 does not output the coded view component D005 to Vout. [0058]The view
component coding unit 800 may output the coded view component D005 per picture when the picture
D001 is entirely coded. 10 However, when the picture D001 is entirely coded and then it is determined
that the coding processes do not conform to the predetermined condition, there emerges a need for
re-coding the iictiiee DXGE uvicer "differgnb eonelitibive (guch-asacizan ging e grantiratiora step)rand the

processing '0%% Qldbe v %@89%?&989@&%%89%W%%%‘%Srslg[o éggﬁiégmﬁ é’JﬁWn‘Fé’{z“ ponent

coding unit 800 may output the co view component D005 on a per-slice u asis when each slice
included in th&@pittlpsi DY IdiRE68889Furthermore, the number of bytes computation unit 802 may

sequentially opiputtz e e GRMRABHOr I B2, &?369@5”%%%’u%%ﬁ@sﬁ%%qfdh@&%‘d@é yew
component DOO5 that has been 20coded up to the point in time. [0060]In this case, the comparator
unit 812 can PRAIETY PoBERRE/ tREPYHTE T00d TRBel GiYb rRD PR EXEkts tREMRERARIH HEmber of
bytes D015 ingay/ahges anshtrans miitthe €0 nirolfsigrat dd 049:10; tiervievw canTpdnent ¢acag it 800.
Thereby, the yiew component coding unit 800 25 can conform the codi roc to the .
predetermined o bt g i Lot ek SONE, s il e ot il e tnization
step during wkemihegictuie MO0D ip Tdded J0061RIG. PsHowsthte fléhe raronieroderal focesses

to code an acgess, Wit Using the, MV slrNdrg: Ao LFIG: 6 hewiew sprpranagtive goding

unit 800 first codes all the view com[’%onents,in the access unit (5700). Next, the conformance checking
unit 815 theck8¥FRAEBAONNARBRDF IR BREEZY Thif BN @&EHhiRifiG 2 YaRid B 4 pathRitet W
ConformanceBlagdb 79 2hThecparamaeter (confaraanse rag isvaspdi k- radisate whether the total

number of slices.i guer view cg)rmgoorngntta ﬁ éhgot%tal gggng% ?fo t%suir'?} gvery access B.M gre not
larger than thf@iﬁnﬁ% VRUEE Hctie or% e normgladecodlng 0 he view componentsin
with the maximum number of slices D014. Then, when the total number of
slices D011 is not larger than the maximum number of slices D014, the
i5 comparator unit 808 determines that the coding processes conform to a
predetermined condition and outputs an enabled signal D016 to the switch
unit 814. 1In contrast, when the total number of slices DO11 is iarger than
the maximum number of slices D014, the comparator unit 808 determines
that the coding processes do not conform to the predetermined condition
20 and outputs a control signal DO17 to the view component coding unit 800.
[0055]The comparator unit' 812 compares the total number of bytes D012
with the maximum number of bytes DO15. Then, when the total number of
bytes D012 is not larger than the maximum number of bytes D015, the
comparator unit 808 determines that the coding processes conform to a
25 predetermined condition and outputs an enabled signal D018 to the switch
unit 814. In contrast, when the total number of bytes D012 is larger than
the maximum number of bytes D015, the comparator unit 812 determines
that the coding processes do not conform te the predetermined condition
and outputs a control signal D019 to the view component coding unit 800.
30 [0056]The view component coding unit 800 re-codes the same input picture
when it receives any one of the control signais D017 and D018, In the

re-coding, for example, coding processes are
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5the access unit by a typical decoder of the MVC standard. [0062]When the parameter
ConformanceFlag is equal to a value of "0" (that is, the coding processes do not conform to the
predetermined condition) (Yes in S704), the conformance checking unit 815 causes the view
component coding unit 800 to re-code the view components in the access 10 unit and reduces either
the total number of slices or the total number of bytes within a view component so as to ensure that

the total ”Umbﬁé abslices savery Yeuntomperest anddhstotalumbar otbytes ihevaasgess unit

are not larger than the maximum values allowed for the normal decoding of the view components in
the access un® AG\RIiPAPABEDEEr BF 18R MU SN R P(SFEES TOOBSAF278E Yiher processing
can be executeddssteneeod ihe-reGding Prooess of iae ew eemponenisy Eobexarmpée ethb idew

components may be r ed with coded view components that have heen priatel d (that
is, view compﬁéﬂé%@oﬁ%ﬂﬁﬁ%% '?%Mtﬂ‘e? 58&% ormance agq%oﬁ’géi%g?ﬂnfgggg? ore
specifically, whee thedeonfoemarncefagmena /0 Bohapaitent of e baseceiotrr dndicifes "0hethe view
componen’ ORI L EXLIR YO 9624 VigyL cmPANENiRraqng QHAr Yisw SorpReNERLs of the

"base view". The coded View component to be selected in that case is desired to 25 be immediately
before the view@dpSpBitehCOEPRaAS AbLHYEER EBcEe4Efully coded (out of conformance). In contrast,

when the Confasgwcerdagieha vigwperrapeneastieitheridependentyiewdndicatesc e theiview

component coding unit 800 may output a coded view component of the "hase view" within the, same

access unit. 36@%@%3%%%@%5 fS%ﬁuﬁOﬂ@be\ﬁd%%ﬁ—)ecagl%a o 'Be Hpplied tg%g;ei%gle view
componernt rathemthaarﬁ_lw aene!skaeuﬂicttmmcmaisesofagts;hm@}ec\dé\mcampment_iﬂh@ geding mredesses,
e oo o s £UREKING AP SEIRER ARSI g R sueRiple prdaiansg for each

view component of an‘access unit. ows a flowchart of coding processes on view
components irtBArgcEEBS LIRE Arstehe (hit-ofecediniy detbmniniabrufit 30 Yeternsinest S @érence

field_pic_flag vajue p502)sLhe methed gfdeteaniing theoretaancedielhis-dlag ismptdadarticular
limited, and any conventional method can be used, éOO,G?]Nextéghe field type determining unit 40
compares the rgiS@L component coding unit 800 increas
15 [0059]Thus, the view component coding unit 800 may output the coded
view component. D005 on a per-slice unit basis when each slice included in
the picture D001 is coded. Furthermore, the number of bytes computation
unit 802 may sequentially output, to the comparator unit 812, the total
number of bytes D012 of the coded view component DOOS5 that has been
20 coded up to the point in time.
[0060]In this case, the comparator unit 812 can predict a possibility that
the total number of bytes D012 exceeds the maximum number of bytes
D015 in advance, and transmit the control signal D019 to the view
component coding unit 800. Thereby, the view component coding unit 800
25 can conform the coding processes to the predetermined condition based on
the control signal D019, for example, by increasing the quantization step
during when the picture D001 is coded.
[0061]FIG. 7 shows the flowchart of the overall processes to code an access
unit using the MVC standard. As shown in FIG. 7, the view component
30 coding unit 800 first codes all the view components in the access unit
(S700). Next, the conformance checking unit 815 checks the conformance

of the access unit by determining a value of
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field_pic_flag value with a value "0" (9504). When the field_pic_flag is 10 equal to the value "0" (Yes
in 5504), the field type determining unit 40 sets "0" to the reference bottom_field_flag (9506). When
the field_pic_flag is not equal to the value "0" (No in 9504), the field type determining unit 40
determines the value of the reference bottom_field flag (9508). The method of determining the
reference bottom_field_flag is not in particular 15limited, and any conventional method can be used.
[0068]The refareaee el o kg wil hie Eised( By, set ad fielch pict dlag vatues: efskeesgnihin the
same access unit, Eturtpg{m reewt't\gtb?fre% nce Pé)[ttom ield_flag will be used later tg set all

bottorn_field_He%SQ/aPules OF Blices Within the ggme%%g.és%ru%it.s 6T8d89iKleer ,\{heewa%%gqs%o@r%{] i(ﬁefining

unit 20 sets thenfielth iw tag vaite nohe wice ineader viavasssticétte tse reju bl @eth &haiuehef the
reference fieldpig, fA3g.valugeLo1,allihe $liceR 3ot 2pad) dihdlldhendeMEGPIINARBRISKEHO O

5530) of the same access unit (5514). [0070] Next, when the field”pic_flag value is equal to "1" (Yes in
5516), thé 25'HE8cBSsaFFitHERimMPUNPYR5ERIPR-BotoRT FidlY F185AMIGETDN the slice header of all of

thﬁ slic;]es ]:Ni}QEO@fG@ﬂ?WH@ ;@Gﬁ@%&@ﬁﬁw&?&&@ﬂ@(@@ﬂ%@@%@%ﬂbﬂ@&@ﬁ (%5%@)'! dn ponieast,
when the field,_pic, flag value is not equal o "1" (No in 9516), the access unit defining unit 20 sets "0"
to the bottom rﬁrt)alg’_?la%offéﬂ?e RAtheske é%ar?:i%tr & gﬁ%{%ﬁ%ﬁ@& %ﬁﬂsﬁg%‘ém%e ga%engfl:t&%gi unit

(5518). Skippifi¢8516 Hitha518ftke acoésswaitatefiiegking2Qimiay 8ebtheabsottont field/ifag value
in the shice hegglsld ALl dbaiAlipea g e rameagarss WA R JslRIpnCehaNoMfedd flag

value. [0071]Then, the view component coding unit 800 codes every slice within the same access
unit baséd on netvanies oA iers pithAadanddattom! BRI PigSIEET6 P Sifice i betamReEodfing

processes of theruiew, gampanenivodinglyntb8e0;are heinhelnre deseripedrvith refarance de FIG.
55, the description is omitted hereinafter. 0072‘16!;:%5%.l ié&,{t\)ows a {Iowch rt of Erocesse,s for checking

conformance SHER%a¢BeS¥ TNt THE 5 3 2 Spitied YOTEHEC EafoFMdRCE 61 view
component withicean actess ainibt[CO4RIF irsh rthd enendmiumu nuniieref Slices ddimptitation runit! 806

decoding of the view components in the access unit by a typical decoder of
16  the MVC standard (5706).
[0063]In 5706, other processing can be executed instead of the re-coding
process of the view components. For example, the view components may
be replaced with coded view components that have been appropriately
coded (that is, view components each having the parameter
20 ConformanceFlag indicating "1").
[0064] More specifically, when the ConformanceFlag of a view component of
the "base view” indicates "0", the view component coding unit 800 may
output a coded view component among other view components of the "base
view". The coded view component to be selected in that case is desired to
25 be immediately before the view component that has not been successfully
coded (out of conformance). In contrast, when the ConformanceFlag of a
view component of the "dependent view" indicates "0", the view component
coding unit 800 may output a coded view component of the "base view"
within the same access unit.
30 [0065]1The processes (5700, $702, S704 and S706) can also be applied to
a single view component rather than an access unit. In the case of a single

view component, the coding processes, the
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10 determines the maximum number of slices D014 allowed in each view component within an access
unit (5600). This maximum number of slices D014 allowed is computed based on the limits defined by
the profile and level information D013 as indicated by syntax elements carried by the compressed
stream associated with the access unit. An example of such 15 syntax elements are profile_idc and
level_idc syntaxes found in a sequence parameter set of an MVC coded stream. [0074]Next, the

maximum nunHeref Bies:CoMPUERINE UnitSddsdeterminas the saximupt mumbgreddndesdpe15
allowed in each view c,on?gone twithinfn acc%ss unit é8602 . This maximum number of bytes 20

D015 allowed 7§ SYRTHREY B RIRLNFRTriHeY Y TR At &SRt Ation D013 as
indicated by syotaxed|Enderisstarwech fyotvercnded dde o stnearm exssaciated avitivthepaocesiss unit.
0075]Next, th f hecki [ termi t ] ' i
access unit (SO THoEULS conlorh e A e bt B o

ConformahceFri§ (6608) [T pérafiege v Eosfotmaléer|ad i ustef te detdrrie Whbthg theeview

component in FQ?e@EH%%Sﬂi‘é‘lié E_%‘iiéﬂﬁ% éh% rﬁ@l%‘“ﬁ”}ﬁﬂﬁ@ﬂa‘hﬂi%@?@ﬁ@%t@obﬁx@%ﬁ%%\{ '
decoded by a video decoder with associated profile and level values higher than the specified profile
and level valuGaSH'86 thacB8etGtleo stream. [0075] Next, the following processes are executed on

each view confipogeniNgan ateessimnit(pEldtedt3d)ingrsinibesturabenal-bytes eorepeitation unit

802 resets a parameter NumBytesinViewComponent,t e "0, (5612). Furthermare, the.number
of slices compﬁ?iﬂoﬁ 5ﬁn1%t}|§84vr§§"eetswa{%araarﬁg er N?mgf%ﬁlgﬂ To%avéglﬂe%' fgi%fe@mﬂ’%}% rameter

NumByteginVieaGormponendtia COlrtéezdreoirithe ttotafis iHumberdsiibyein D@l 2 it ients
component. Thgpgramete NumQISlicas dsa frUNGIIg eaupidhe Qialnmierefslises R4 Ldn a

view component. [0077]Next, the following processes are executed on each NAL unit associated with
the view compdPeREISB 16 th'562BN EirSt, tA¥PHTNT? DEbiREsTRIMh SURRIG (RTFB0Y a6’ e %total
number of byteietadigated byhthevalue of the reference bottom_field_fiag (S508). The

method of determining the reference bottom_field_flag is not in particular

15 limited, and any conventional method can be used,
f00683The reference field_pic_flag will be used later to set all field_pic_flag
values of siices within the same access unit., Furthermeore, the reference
bottom_fieid_flag will be used later to set all bottom_field_fiag values of
slices within the same access unit.

20 [0069]Next, the access unit defining unit 20 sets the field_pic_flag value in
the slice header of every slice to be equal to the value of the reference
fieid_pic_flag value, for all the slices {8512 to $528) in all the view
components {S510 to $530) of the same access unit (5$514).

[0070]Next, when the field_pic_flag value is equal to "1" (Yes in 5516), the

25 access unit defining unit 20 sets the bottom_field_flag value in the slice
header of all of the slices within the same access unit to the reference
bottom_field_flag value (8520). 1In contrast, when the field_pic_fiag vaiue
is not equal to "1" {No in S516), the access unit defining unit 20 sets "0" to
the bottom_field_flag value in the slice header of ali of the slices within the

30 same access unit {S518). Skipping $516 and $518, the access unit
defining unit 20 may set the bottom_field_flag value in the slice header of
all of the slices within the same access unit to the reference

bottom_field_flag value.
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10 parameterNumBytesInNALUnittotheparameter NumBytesinViewComponent (5618). In other words,
the NumBytesinViewComponent parameter contains a value equivalent to a sum of the
NumBytesInNALUnNit parameters associated with the view component. A NAL unit is defined as a
Network Abstraction Layer unit 15specified in the H.264/MPEG-4 AVC standard and contains the
coded video data. [0078]Next, the following processes are executed on each slice associated with the
view componpmt 3G23% ép p626) v Ferstc thepumeber afdiice s confliatimthesnid\80¥ iséremeintsthe

parameter NLﬁrﬁOfSIices by "1" 562%@0@ oth%r W(‘){d% tge %Q%OJSIQS@Q@%%& taing a value

equivalent to & total humber o slices assodiated with &e same view component. TOO79]Next, the

comparator ubitst808. fietda T oofhp@@h the Wakidb ofitkajarhamtsTs RUMBYES HYiERFCEfonent
and NumoOfSliges, with-the maximum nEERsFohRves RALS apddhedpaximundiumbarof sticgs D014

25allowed in one view component, respectively (5628 and S630). [0080]When the value of
NumBytesInVie Wt SpuHeRE RN dfgMitARGHERFARRRHT number of bytes D015 allowed (Yes in 5628),

the comparatop gt 1§12 setssHbvie thepavametes Cordeasansablagiomitg Faartifermanecavben the
comparator A BSOS to 108 GAPARSTEr CBMATHETAD (o). To0b LN panemar
Conformancedrtaig wittvenpaloe 10 witthicates traethe vidgtv component in the access unit may not be
corvectly decodgy syrdileq fecadlemi asspaiaipd-brgtle giloves ks lahernthan Bigsspecified
profile and level values in'the coded video stream. 5[0082]FIG. 10 is a functional block diagram
illustratii§ a diisdimgnes the maximum number of slices D014 ailowed in each view
component within an access unit (S600). This maximum number of slices
D014 allowed is computed based on the limits defined by the profile and
teve! information D013 as indicated by syntax elements carried by the
compressed stream associated with the access unit. An example of such
15 syntax elements are profile_idc and level_idc syntaxes found in a sequence
parameter set of an MVC coded stream.
[0074]Next, the maximum number of bytes computation unit 810
determines the maximum number of bytes D015 allowed in each view
component within an access unit (5602). This maximum number of bytes
20 DOL5 allowed is computed based on the limits defined by the profile and
level information D013 as indicated by syntax elements carried by the coded
video stream associated with the access unit.
[0075]Next, the conformance checking unit 815 determines the number of
view components in an access unif (5604). Then, the conformance
25 checking unit 815 sets "1" to a parameter ConformanceFlag (5608). This
parameter ConformanceFlag is used to determine whether the view
component in the access unit satisfies the requirements for the view
component to be correctly decoded by a video decoder with associated
profile and tevel values higher than the specified profile and level values in
30 the coded video stream.
[0076]Next, the following processes are executed on each view component
in an access unit (S610 to $632). First, the number of bytes computation

unit 802 resets a parameter
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apparatus 50 according to Embodiment 1 in the present invention. As illustrated in FIG. 10, the
decoding apparatus 50 includes a view components splitter unit 1000, first and second slice header
parser units 1002 and 1004, a comparator unit 1006, a switch unit 1010, first and second 10 view
component type-A decoding units 1008 and 1014, a view component type-B decoding unit 1016, and a
memory unit 1012. [0083]The view components splitter unit 1000 reads a coded access unit D021,

and splits the gadeehaesesy unitdaazdonto twecofdhe disé angdrseamrbview sampengiseD0Zkand
D022. The first view component D023 is a 15 picture of the view 1 ;base vievlﬁvﬁth%goes not depend
on the second\%@ﬁ%ﬁﬂf Hém ‘E%EE‘f&?EWé’c&E’P}E@t&%J&ﬁ&FE&iBﬁ c?frfheet?fic g éb‘f‘n‘??ars?,qhe

second view camporieht{B622 js a picture of the view 2 (dependent view) that depends on the first

view componem@gsgtgﬁg{r e RREH?E%%%QHW&%@MMH% Ricture. 29109 @f§ HE’Wiﬁﬁﬂﬁfﬂr parser

unit 1002 then rea irst view component D023 and outputs bottom_field_flag and fi pic_flag
informatich DO2BtBahefdoniparaior4iHit 4 905y Feeseropiitslicefended PaisarNimn D684 st the

second view CoOTRANe {3022, ard putpsits Ibotiem« field dliag amshiiald pic Jlag infermatientD026 to
the comparator 25unit 1006. [0085]The comparator unit 1006 compares values of (i) the

bottom_field 25 AAtNRE diteridg IreiRftBRASBES f o The HEF LiEd h8Ad&A5ErsBmit fo2 and
(i) the bottomatietdiflegiantt fiekde pite flag mfpomation 026 frosethe)sedvingt slite headerparser unit

1004, and 30quipute g ¢l ianAl PAPY todhe switehuni 1010, (998CHThe ompaialer i 1006
functions as a determinafion unit that determinés whether or not the first vView component’D023 of the
view 1 isiih sypahaorgzation with thesBgbesfl oiddlébniponent D022 of théhgew 2 withaTaieasame

access unit. Invoihen wardsy 106, egmpRiAkorunit dPedetermineg{hat Beth. of the,view compegents
are in synchronization with each other when the values of bottom_field_flag and
NumBytesInViewComponent parameter contains a Vvalue ecguivalent to a

sum of the NumBytesInNALUnit parameters associated with the view
component. A NAL unit is defined as a Network Abstraction Layer unit
15  specified in the H.264/MPEG-4 AVC standard and contains the coded video
data.
[0078] Next, the following processes are executed on each slice associated
with the view component (5622 to 5626). First, the number of slices
computation unit 804 increments the parameter NumOfSlices by "1" (5624),
20 In other words, the NumOfSlices parameter contains a vaiue eguivalent to
the total number of slices associated with the same view component.
[0079]Next, the comparator units 808 and 812 compares the vaiues of the
parameters NumBytesinViewComponent and NumOfSlices with the
maximum number of bytes D015 and the maximum number of siices D014
25 allowed in one view component, raspectively (S628 and $5630).
[00801When the value of NumBytesinViewComponent is larger than the
maximum number of bytes D015 aliowed (Yes in 5628), the comparator unit
812 sets "0" to the parameter ConformanceFlag (5634). Furthermore,
when the value of NumOfSiices is larger than the maximum number slices
3¢ D014 allowed (Yes in $630), the comparator unit 812 sets "0" to the

parameter ConformanceFiag (5634).
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5 field_pic_flag of the first and second view components D023 and D022, respectively, match. On the
other hand, when at least one of the values of bottom_field_flag and field_pic_flag of the first and
second view components D023 and D022, respectively, do not match, the comparator unit 1006
determines that the view components are not in synchronization 10with each other. [0087]The -
parameter that determines whether view components are in synchronization with each other is not

limited to the C{%@%&ﬂiﬁ%%@%ﬂﬁ %%QVEDE% AMALe, YNGR Rresefalion Time; Siaoups & TRkand

Decoding Time ) held respectively by the first and second view 15 components D023 and
D022 match, i’ ii%ydseTiRate Andd M BHEEDS EoRPoRants 8FbiR SOREREENI SR ARt eacMiBter.

Otherwise, it ipay-he-Aaigrmingshiiat¥iewcrmpanenis¢se pafie syeanizaiionidts each dher.
[0088]The first view component type-A decoding unit 1008 reads the first 20 view component D023

and outputs a Piefiie BUB1SFNLAIRST 17 FRE HT SRR 86 55R=ATtype-A decoding unit 1008 also
outputs the re¢onsYEEE picturésofdhé wiewn dnBD34 ta thedhaeyreoty Uit di022indore speoiticaly, the

first view component type-A.decodin [ ecodes, inv Nnij performs
inverse orthog-%'cr’ﬁ;;’l“:l3 {raa?r%fosror%a%)%)cr)%gﬂ% Fiorls(zé\)/r%e%lgﬁ%%p%n!egntté%;éfga#(}lé%aﬂé%%}ﬁ?ﬁé pi(‘:{t%re to
the resultant, dhdsstapeds ttte rEdenstdetethpictiee BO3E. Sinpe thtfrstiieWebisoneht DE28

belongs to the Dase yiaws theipredigtive pisierers geparated dniradicie-aradicigrsar inek picture
prediction) using a decoded picture of the view 1. [0089]The switch unit 1010 sends the second view

component DOYP® HFHARF 17 EBRAFRHRIWHB RNt (At aNdeR BdtNd Binft FO 24 B Uitw

component type=B degadingaumtit: 0 E6AbssednghencantrolosgaabDORT40hiained frarm ploe eamparator
unit 1006. More s egifcijcall \when the Eview omponent DOZCtS ifdgzsynchronization with the
&/ oRe Ps, s )

,
second view cofRponent &E‘QtHé‘ 'gv&ipé unit 1010'Sends the Secondview component D022 to the

second view cORfiEsIgiteypevA decoplimg atst 30 %kein eoitrad) Wiven dsesficstdsshvecorgsonent D023

is not in synchipgizatigniwitiy {be 5econ Yiew LQMRARERLR 924 EAWEERH YL A0 sepdsdhe
second view component D022 to the view component t{ge-B decoding unit 10166%0090;Upon receipt

of the second Vi@l ¢S 5022 2Rettdrbiddew EOMPUIFENY t5Pe 1R BRIERAG (iP0i% Becodes
the secong vieyycarenent DO2R using thevreensHcieddyciue of fee view D@L dhat isggad from

component D022 for the correct reconstruction of the picture. In contrast,
the second view component D022 is a picture of the view 2 (dependent
view) that depends on the first view component D023 for the correct
reconstruction of the picture.

20 [0084] A first slice header parser unit 1002 then reads the first view
component D023 and outputs bottom_fieid flag and field _pic_fiag
information D025 to the comparator unit 1006. The second slice header
parser unit 1004 reads the second view component D022 and outputs
bottom_field_flag and field_pic_flag information D026 to the comparator

25  unit 1006.

[0085]The comparator unit 1006 compares values of (i) the
bottom_field_fiag and field_pic_flag information D025 from the first slice
header parser unit 1002 and (ii) the bottom_field_fiag and fieid_pic_flag
information D026 from the second slice header parser unit 1004, and

30 outputs a control signal D027 to the switch unit 1010.

[0086]1The comparator unit 1006 functions as a determination unit that

determines whether or not the first view component D023 of
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10 the memory unit 1012, and outputs a picture of the view 2 D034. Although the specific coding
processes are the same as those of the first view component type-A decoding unit 1008, the second -
view component type-A decoding unit 1014 differs from the first view component type-A decoding unit
1008 in that the former may generate (intra picture prediction or inter 15 picture prediction) a predictive
picture using a decoded picture of the view 2, and generate (inter-view prediction) a predictive picture

using a picturerf thewiawsl iwithin the saa RECOSS R &thaldsn the esonstpdrdriatye DEBL).
[0091]Upon receipt of the second view component D022, the view 20 component t%‘?e-B decoding unit

1016 outputs HiHFY of HEDIBWREDTRB EsHnsE He it chhBoRERtHIESR HRESHIGRHR 16
executes the deeodingoghetiche-firsiagevticompoment DO23 ke notikvsynehrgrinatias withethérsecond

view component D022, .at |east the decoding,using.the inter-view predicti n r e
performed. ThSLYsrf%ﬁ%ﬂiﬁé’ggcgﬁ%vﬁeﬁ%&%%poﬁgﬂt%(?Zﬁaﬁsuc%dg%%%?E%gﬁmﬁ%tgﬁ%%gg%‘r%diction,
the view éompzienpigp8®R detdbind uait 2016 IRayabari¢on teerduvueivig &R D22,

reconstructed pichurg O3 siared in Be MeMRRLMNEL124% IhgPichie Hfdher ey ZRA3%HAN

addition, when the second view component D022 is coded using the intra picture prediction or inter
picture 30 preBREBA thEHeliaDmpBAert §PeRicdéting unit o187 ay TR cLRETRB ot
decoding. Furthenmerentegaisiess atitheotype efqpediciion;, thie view eospanenktyperBsiecoding unit
1016 may output tgjeg[f?i%njtmded Ei ure.| 031, stored in tk}}e memor r%”}iti%OlZna%;IQ%iQiaqcﬁurr? of the
view 2 D035. Eﬂj@ K 558&?1% a%paatra uesé’éeé’“cc%’rﬁ}ﬁé’ {5 AR émbddiment In the presen?lnvention
may not includeé theewidwattrmponent type B decoding unit 1016. 5[0093] FIG. 11 is a functional block

diagram llustiasig,a fAseoping aRABIANS 00l i uarilian AL NG dapoding: aRRARYUS R0, T e

decoding apparatus 60 includes a field view component splitter unit 1100, first and second field view
component dEOBHHRGAUMABHIADIMHY £200, BitER Hemidry THieF108. HEj00da e TRIGXASHP e

component sphifigy ainit Ad08eas & GoHeH aeeesh ttibROA kawt splits theregdeskapeessi iyt D041
into the first and second view comr%Sn nts D044 and D342. Th?XI}"’ th;\E field view component splitter unit
nt

1100 outputs tHE firsPYRMPComMFdr 44 (GRS FHEENLIRe BShe Al dectthifg inif't102, and
the secomsl viewrapopenent DUA2 tertkde hBecand figld Vieweompenetdtdecudiad bl 104w

components are in synchronization with each other. Otherwise, it may be

determined that view components are not in synchronization with each
other.

~ [0088]The first view component type-A decoding unit 1008 reads the first

20 view componeni D023 and outputs a picture D031 of the view 1, The first

view component type-A decoding unit 1008 also outputs the reconstructed

picture of the view 1 D031 to the memory unit 1012. More specifically, the

first view component type-A decoding unit 1008 entropy decodes, inverse

guantizes, and performs inverse orthogonal transformation on the first view

25 component D023, adds a predictive picture to the resultant, and outputs the

-reconstructed picture D031. Since the first view component D023 belongs

to the "base view", the predictive picture is generated {intra picture

prediction or inter picture prediction) using a decoded picture of the view 1.

[0089]The switch unit 1010 sends the second view component D022 to

30  either the second view component type-A decoding unit 1014 or the view

component type-B decoding unit 1016, based on the control signal D027

obtained from the comparator unit 1006. More specifically, when the first

view component D023 is in synchronization
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[0095]The first view component D044 is a picture of the view 1 (base view) that does not depend on
the second view component D042 for the correct reconstruction of the picture. In contrast, the second
view component D042 is a picture of the view 2 (dependent view) that depends on the first 20 view
component D044 for the correct reconstruction of the picture. Furthermore, each of the first and
second view components D042 and D044 can be a single field picture. [0096]The first view component

decoding unit}{kA2:decades the sk viewpuneanepoR044 thatheatengs tottheoaltaseed viemel and is
on a per-field 25 basis, and outputs a pict the view 1 DO51. The reconstructed picture of the view
1 D051 is alsG SEoRY iM!fE rﬁng)ﬂBR}.'L#u‘i'f ﬁ%g he m%r%oﬁ? GPi 108 Yortang (()slnr%re{%molt?/)léJ Buffer to

store the reconstivitied picturetdfahe WenohidOS, oulputtebiebithe firswfickinzw eompédenisdecoding
unit 1102 [0097]The secand fild.view cmaanent derdiounib 404 degodes theidd sepend view

component DOX elongs to the obtained view 2 and is on a per-field basis, using the
reconstrugtedydiure b thendewie ESP bBtisd FuRPERANEMERLU 119¢ SHdUHRABE
reconstructedypicture @f vigwhg APA1 dQ@I8IFIG. 12 shows a flowchart of decoding processes for view
components in an access unit. First, the comparator unit 1006 sets "0" tﬁ%aﬁ?%ame

: ter :
SpecialDecodifgP34{BAD0N SR SHABECOARgERY RORRANE e PAfie WhSTRE? Roral
decoding processes asrapegifiied ket hM\iCisthaddrdaredesethio st ddcodivgcofafiahersecond
view compon 022 in the access. unit,.or.dif i egses Sgcoding
of some of th:%%v% ggmﬁognheen i stéj r<'311Jc(tl‘(:t(‘ag‘sds I%J{r%{(aﬁ% %&?ﬁw@rﬁy%e Spei@%@%ﬁ&%&%g
correspotids tbhthereontro sigital DD274n ¢ 1 L0 L2 O[E0TBIRS BHEWNie 118 DIBB 4he AiSt8HE header

parser unit 10%d%§émﬁ'@5c§&ﬁf@r%ﬂ%ggwiﬁiﬂa%\éﬁlﬁﬁrﬁ@maé- Yicesheaderiof anessligraf the first

view component D023 of the "base view" (5402). This reference field_pic_flag value is Lksed lgter to

compare it witROPREP ABRN bl TR RS FBaRNT theWictHe 58600 8 & SREW ROFbohEhts’
15[0100] Nextguéhandgediatd. pics fegrealuertsnnabegiies to/18i(Norimpb4@4), tye éirst skoe dieader
Frst view com oL OB5 (oAbay i CoMAst Kha TS0 Hese oG VAl @ Bt fo o s i
5404), thesfirspsticer baader gaoser amit 4002i gete 'Ol 26iadafetencd Hbteoatufielal fag Vave (5406).
This reference,bofiom. igld 1aq vl (saisast iRk e ppmpreuitnib ednion gld fgualues
ound in the slice headers of other view components. [0101] Next, the following processes are
executed on egﬁﬁr@i@éecg@ly‘taﬂn the same access unit (that is, the reconstructed picture
D031).
[0091]Upon receipt of the second view component D022, the view
20 component type-B decoding unit 1016 outputs a picture of the view 2 D035,
Since the view compenent type-B decoding unit 1016 executes the decoding
when the first view component D023 is not in synchronization with the
second view component D022, at least the decoding using the inter-view
prediction cannot probably be performed. Thus, when the second view
25 component D022 is coded using the inter-view prediction, the view
component type-B decoding unit 1016 may abandon the decoding and
output the reconstructed picture D031 stored in the memory unit 1012 as
the picture of the view 2 D035. In addition, when the second view
component D022 is coded using the intra picture prediction or inter picture
30  prediction, the view component type-B decoding unit 1016 may execute the
normal decoding, Furthermore, regardless of the type of prediction, the
view component type-B decoding unit 1016 may output the reconstructed

picture D031 stored in the memory unit 1012 as the picture of the



25 5434) of each view component (5410 to 5436) of the "dependent view", within the same access
unit. First, the second slice header parser unit 1004 determines the field_pic_flag value from the slice
header of the slice (S414). When the field_pic_flag value is not equal to "0" (No in 5416), the second
slice header parser unit 1004 determines the bottom_field_flag 30 value from the slice header of the
slice (5420). In contrast, when the field_pic_flag value is equal to "0" (Yes in S416), the second slice
header parser i 2084 sets "0" to the bottom_field_flag value (5418). [0102] Next, the comparator

unit 1006 compares_the field pic flag and bottom field flag values obtained from the ,second slice
header parse Bﬂﬁ%b%ﬁ@\ﬁtl’ggféyéfhaeﬁeg ?i%?&ﬂﬁ?cs‘_f%‘&Sﬁ%l’We F8fe?8n8@?&?é%’fﬁé|dﬁa§“ Values

obtained fromphestirst slicenhizadarayarser inaiuHe0h sespectivehp 6 {542 2\arel B426 0198 MIhen the
field_pic_flag %’Blﬁ? is not equal to the reference field_pic_flag value (No in 5424), the comparator unit
1006 sets "1" to the parameter SpecialDecodingFlag (5432). Similarly, when the bottom_field_flag
value is nibt eq8PBIRrefélenise Botformcier@agbl ockalbama@m Sa2sTrafecondpH8ErintE 1006

sets "1" to thepayameter specialPecodingklagiieA33) Thendthe sanparakrdeits1 006 outpus the
value of the parameter SpecialDecodingFlag (that is, control signal D027) to the switch uqito 010.

[0104]Finally, F&-aHiRH AP IR 8 SrlpRIel Hihardinistet £ SSEARAREREARGEIR Witk 438).
When the pargimeten SpecieldetodingElag iampt egnalkdecddiddouinitzt38)) therdetading prdcesses as
specified by thrge%\ég shann%alrgoaé'e used to decode all the view components within the access unit
(S440). In contrast, When the parameter SpecialDecodingFlag is equal to "1" (Yes in 5438), different
20 decoding prote4$dadh afealdadeforahopiencedrapbients oit tepe ngants\ieve deitiRe crgEe 8 linit

(5442). [0105}9merexample pidhe different decodingRroseaseminyehesitie sadecdsgransyction of

only one view component within the access unit by a video decoder. 25[0106]Although Embodiment 1
exemplifies a EASPRABRE SOV PRAUPIS Captdferativo e reift Ve RREERE #RIVIERS T and 2
are coded, thegngmber ef viewsharefnet limited tedwndn«ribeDogrlstdhelpsesast invertion avay be

applicable (0 3 case where moVINGPICIH'SS §3PLITeA AL 9388 Ao AIPLEM IS RIS ApS'eg RI010T]
(Embodlment‘i‘j7

15 second field view component decoding unit 1104,
{0095] The first view component D044 is a picture of the view 1 {base view)
that does not depend on the second view component D042 for the correct
reconstruction of the pictura, In contrast, the second view component
D042 is a picture of the view 2 {dependent view) that depends on the first

20 view component D044 for the correct reconstruction of the picture,
Furthermore, each of the first and second view components D042 and D044
can be a single field picture.
[0096]The first view component decoding unit 1102 decodes the first view
component D044 that belongs to the obtained view 1 and is on a per-field

25  basis, and outputs a picture of the view 1 D051, The reconstructed picture
of the view 1 D051 is aiso stored in the memory unit 1106. The memory
unit 1106 contains a memory buffer to store the reconstructed picture of the
view 1 D051 outputted by the first field view component decoding unit 1102.
[0097]The second field view component decoding unit 1104 decodes the

30  second view component D042 that belongs to the obtained view 2 and is on
a per-field basis, using the reconstructed picture of the view 1 D051
obtained from the memory unit 1106, and outputs a reconstructed picture of

view 2 D054,
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The processing described in Embodiment 1 can be simply implemented by an independent computer
system, by recording, in-a recording medium, a program for implementing the configurations for the
picture coding method and the picture decoding method described in Embodiment 1. The recording
medium may be any recording medium 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.

[0108]Hereinaftencberagplicetionsinnbe piciisevending methoskaachiie ppieieiseseceasingvmsethod
described in Embodiment 1 and systems using tt}ere fé%ill be descril%ed.JO]tO?{jFOI%. 1% iIlLbs,trtates an
overall configu?gﬂ%ogﬁg%ome?ﬁ r%?ﬁai%fj' %%tem“és 100 F0F I %Fri?e(rjﬁingﬁ’E Content drsthibution
services. The arqaaﬁtambe'rdiEgmwmanmﬁwwvmwﬁi_vid'éwmtﬁ;@eﬂ'@@desﬁ'ewﬂz?@, and
L0base stations.ex106 ko ex110 whigh are fixed wielessoaiatlions sredlacesin sach ob By ¢als

[0110]The content providing system ex100 is connected to devices, such as a computer ex111, a

personal digitdf¥$siEtantd grHA e xEEs e ResRind PESIIHIHRBRREK Y 12vaRE B RRME thachine
ex115, via an iternehlexklean InEnelrserwisespiovides @l A ra delaphonengbrerkexind, as

decoding of some of the view components in the access unit. In other
words, the SpecialDecodingFlag corresponds to the control signal D027 in
FIG. 10,

10 [00991As shown in FIG. 12, the first slice header parser unit 1002
determines a reference field_pic_flag value from a slice header of one slice
of the first view component D023 of the "base view" (5402). This reference
field_pic_flag value is used later to compare it with the field_pic_fiag values
found in the slice headers of other view components.

15 [0100]Next, when the field_pic_flag value is not equal to "0" (No in 5404),
the first slice header parser unit 1002 determines a reference
bottom_field_flag value from a slice header of one slice of the first view
component D023 ($408). In contrast, when the field_pic_flag value is
equal to "C" (Yes in 5404), the first slice header parser unit 1002 sets "0" to

20 a reference bottom_field_fiag vaiue (54086). This reference
bottom_field_flag value is wused ‘later to compare it with the
bottom_field_flag values found in the slice headers of cther view
components.

[0101]Next, the following processes are executed on each slice (5412 to

25  5434) of each view component (5410 to $S436) of the "dependent view",
within the same access unit. First, the second slice header parser unit
1004 determines the field_pic_flag value from the slice header of the siice
(S414), When the field_pic_flag vaiue is not equal to "C" (No in 5416), the
second slice header parser unit 1004 determines the bottom_field_flag

30 value from the slice header of the slice (S420). In contrast, when the
field_pic_fiag value is egual to "0" {Yes in $416), the second slice header
parser unit 1004 sets "0" to the bottom_field_flag value (S5418).
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well as the base stations ex106 to ex110. [0111] However, the configuration of the content providing

- system ex100 is not limited to the configuration shown in FIG. 13, and a combination in which any of
the elements are connected is acceptable. In addition, each 200f the devices may be directly
connected to the telephone network ex104, rather than via the base stations ex106 to ex110 which are
the fixed wireless stations. Furthermore, the devices may be interconnected to each other via a short

distance wirelegs eenBYRication3ndRthats: [0k i2IThecamenp skl 3nsuchps prlionakvides

camera, is capable of 25 capturing moving pictures. A camera ex116, such as a digital video camera,
is capable of G4t HRIth-EGoIALIHES SREFMGHANT Pt thResS BERHEAHERN BRABEIRALF BREAE ex114

may be the ongnthatngets emefd ihecstandargs sutth fis fdobrad Sysdeanter dbabdenCamianuineations
(o). Code Piljser Multible Aecess (SO Widspand.code Dvsion i Access e
30(W-CDMA), Eong erm vglutlon (L E), and%—lig'ﬁ peeg PACkeT AcCess P,&?%fternatlvély, the
cellular plione( 8X%22A andy3#82& Personal Handyphone System (P1-1S). [0113]In the content providing
system exlOOE@@tgeaWHgg SEREET ﬁéﬂnofpﬁ_ﬂag value is not equai to the reference

field_pic_flag value (No in $424), the comparator unit 1006 sets "1" to the
parameter SpecialDecodingFiag (5432). Similarly, when the
bottom_fieid_flag value is not equal to the reference bottom_fieid_flag

10 value (No in $428), the comparator unit 1006 sets "1" to the parameter
SpecialDecodingFlag (S432). Then, the comparator unit 1006 outputs the
value of the parameter SpecialDecodingFlag (that is, control signal D027) to
the switch unit 1010,

[0104]Finally, the switch unit 1010 compares the parameter

15 SpecialDecodingFlag with "1"  {5438). When the parameter
SpecialDecodingFlag is not eqgual to "1" (No in $438), the decoding
processes as specified by the MVC standard are used to decode all the view
components within the access unit ($440). In contrast, when the
parameter SpecialDecodingFlag is equal to "1" (Yes in 5438), different

20 decoding processes are used for the view components of "dependent view"
of the access unit (S442).

[0105710ne example of the different decoding processes involves the correct
reconstruction of oniy one view component within the access unit by a video
decoder.

25 [0106]Although Embodiment 1 exemplifies a case where moving pictures
captured at two different views, that is, the views 1 and 2 are coded, the
number of views are not limited to two. In other words, the present
invention may be applicable to a case where moving pictures captured at
least two different views are coded.

30 [0107](Embodiment 2)

The processing described in Embodiment 1 can be simply
implemented by an independent computer system, by recording, in a
recording medium, a program for implementing the configurations for the

picture coding method and the picture decoding method described
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connected to the camera ex113 and others via the telephone network ex104 and the base station
ex109, which enables distribution of a live show and 5 others. For 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 Embodiment 1, and the coded content is transmitted to the streaming server

ex103. On the other hand, the streaming server ex103 carries out stream distribution of the received

content data tontirentd eligrdsupon their erguests. heiclients dychuderthe somraiier eekidnihe PDA
ex112, the camera ex113, the ceIIuIar%g%ane ex114, and the game maching e>é115 that ar% caPabIe of
[

decoding the é%%glea-%é HonEP Edldeh ?éggﬁﬁet b YeVicas tﬁaTﬁgygfiecc \?é(d ¢ R Blited
data decodes aisdt reprodgoesithe mockeiddiaka. #:5 [0 b4ftheacaptuechdatathagtbe voded by the

camera ex113 g5 (16 Sieaipa s eE SANTINL TeRsHs e data, ordie coting progagsasImay be

shared between the tamera ex113 and the streaming server ex103. Similarly, the distributed data may
be decodéd by tHa! tfieAerartng shebitingisewdbed108, BRirdiBesding protcssds maydséshared
between 20 thg,eliepts\anddbesiseaming server ex103. Furthermore, the data of the still pictures and
moving picturis cagtured b)g th‘.?bg}y the camera ex113 but also the ca¥nera ex116 may be transmitted
to the streamihg <erver 8x163 MIGRHR RBnMIRED &P FHEESTnY p?off@gg@g?na%ﬁédﬂéﬁormed
by the camerasgzid, thet oomputererhidn dnthestteaniigt2bselversex1@3: 0r shaeedrambnmg them.

[0115]Further e cqd] di es m > per e 1 LSl 0 nerally
included in ea@ﬁgg‘!%m%gc?ﬁ%@t?@r@%%%%ﬁr%ﬁ?ﬁﬁ%é@Jl%ge&)fg‘lege%% rﬁgg%%mg%aﬂsgé?é(% gf? a single
chip or alpluraigsefsshipens cfridfe foresddifgdanaidace ding pivinteshayasomscgiate d itd B0 some
type of a recording medim-(such as a CD-ROM, a flexible disk, a hard disk) that is readable by the
computer ex111 and others, and the coding and decoding processes may be performed using the

software. Furth@in8id Rernedniifd bananiding s SEm #1d BB ifopRunGrFes E8HEM Chite RISVIRT picture
data obtained dycthe sateera mayibeatraassutiad. dibeyideesiataris damcpded hy the Lahexg00

P S e e U P e TN
record, ofdistabuteldaaa. Internet service provider ex102, a telephone network ex104, as
well as the base stations ex106 to ex110,
[0111]However, the configuration of the content providing system ex100 is
not limited to the configuration shown in FIG. 13, and a combination in
which any of the elements are connected is acceptable. 1In addition, each
20  of the devices may be directly connected to the telephone network ex104,
rather than via the base stations ex106 to ex110 which are the fixed
wireiess stations. Furthermore, the devices may be interconnected to each
other via a short distance wireless communication and others.
[0112]The camera ex113, such as a digital video camera, is capable of
25  capturing moving pictures. A cameraexl11i6, such as a digital video camera,
is capable of capturing both still pictures and moving pictures.
Furthermore, the cellular phone ex114 may be the one that meets any of the
standards such as Global System for Mobile Communications (G5SM), Code
Division Multiple Access (CDMA), Wideband-Code Division Multiple Access
30 {W-CDMA), Long Term Evolution (LTE), and High Speed Packet Access
(HSPA). Alternatively, the cellular phone exl114 may be a Personal
Handyphone System

-9 .



[0117]As described above, the clients can receive and reproduce the coded data in the content
providing system ex100. In other words, the clients can receive and decode information transmitted by
the user, and reproduce 10 the decoded data in real time in the content providing system ex100, so
that the user who does not have any particular right and equipment can implement personal
broadcasting. [0118]When each of the devices included in the content providing system ex100
performs codifff&d decoding, the picture coding method and the 15picture decoding method shown

in Embodimenh1 m?yrpaqlésem@m%ﬁm &ﬂ%w&@%%%ébé willbeAgnrsiRadas ary eyample of
such a device. [0I20]FIG. 14 illustrates the cel ularéohone ex114 that uses the picture codln%nmethod

and the picturgPAEESIR &R aRIREERiISEd i ERBETRGER 2 20 9 8! BRIAAR PFSHE B £14 Hiftludes:
an antenna exeil dios trarsMtine anekreceivingitadienwbues theetgh thmbase stadiarhenl 36ida

camera unit ex603 such as a CCD camera capable of capturing moving and still pictures: a display
unit ex602 sugﬁ K Ii(%ﬁ& éﬁ/csrfaf' a‘@ﬁ?ﬁ&‘? %&%Sp?aﬁ%t:ﬁjﬁog% Such a%?%é(\:’(')?lj%% Sitljgoﬂggfﬁﬁred by
the camera umiiv exs08voy reagWedd)the@& ansemnasr@0Lha ncaim bolyeudit mdladmgiaCBeEtSJf_ .
operation keys &x604: an ayoio AURHLURILEXROS SURh a5 2 spaakeLJok otRUtLLL AUMiR:aR gydio input

unit ex605 such as a microphone for input of audio; a recording medium ex607 for recording coded or
decoded datatielG8isg @ate of LRYREr&S MSVind B $HIf pREDESs N@RE, of PECENEF BIRRISSRRT data of

30 moving or i pictesesieand.a Jetdit @eberationabling thesellviad pheneraxiiddaattach the
recording medium ex607. The recording mediug Ce:l§607 is aﬁegiu%at stores a flaaih me
X g &

device within @ piEStHRAE B SEFHERE San SBECAM The ofy BRHER I EAE typ %rfy

Electrically Erabablexdand Prdgraramaibte Reht30hlyeMisrtialiy (EERRO M) Whichas & boa-ygaelatde

memory that iﬁ,\g@%ﬂgigaélyir?\g/r'{@g{ea@gdC%rgggrgeof decoding the above-mentioned coded
data. Each of the devices that have received the distributed data decodes
and reproduces the coded data.

15 [0114]The captured data may be coded by the camera ex113 or the
streaming server ex103 that transmits the data, or the coding processes
may be shared between the camera ex113 and the streaming server ex103.
Similarly, the distributed data may be decoded by the clients or the
streaming server ex103, or the decoding processes may be shared between

20 the clients and the streaming server ex103. Furthermore, the data of the
still pictures and moving pictures captured by not only the camera ex113
but aiso the camera ex116 may be transmitted to the streaming server
ex103 through the computer exl1l. The coding processes may be
performed by the camera ex116, the computer ex11i, or the streaming

25 server ex103, or shared among them.

[0115Furthermore, the coding and decoding processes may be performed
by an L.SI ex500 generally included in each of the computer ex111l and the
devices. The LSI ex500 may be configured of a single chip or a plurality of
chips. Software for coding and decoding pictures may be integrated into

30 some type of a recording medium (such as a CD-ROM, a flexible disk, a hard
disk) that is readable by the computer ex111 and others, and the coding and
decoding processes may be performed using the software. Furthermore,

when the celluiar phone
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5[0121] Next, the cellular phone ex114 will be described with reference to FIG. 15. In the cellular
phone ex114, a main control unit ex711 designed to.control overall each unit of the main body
including the display unit ex602 as well as the operation keys ex604 is connected mutually, via a
synchronous bus ex713, to a power supply circuit unit ex710, an operation 10 input control unit ex704,
a picture coding unit ex712, a camera interface unit ex703, a liquid crystal display (LCD) control unit

ex702, a pictiye;decading #iieK (8 & mylirlexinadenstiple e it R 08btained by the
recording/reproducing unit ex707, a modem circuit unit ex706, and an aydi ro%esg' ur‘#ng?OS.
15[0122]WheFREEAR-BIRY RS SRATBWES fey L RMEATIRHR ' 855?‘3‘:8%8%%& th %Ig% supply
circuit unit exi&staplie s e seBpestive onisewith power from a battery pack so as to activate the cell
phone ex114 that is.digital and is equipped with the camera. [ ellul 114, the
audio processﬁazlu%%‘g&%@@ E%h\:fi{rj?z f%éeaau 58%igrﬁia'{l\s{g::"oI(f%e]%:%t'e:ﬂc;’;1 bga t%g ggd?é%%%%ﬁﬁ eg;f:SOS in
voice coriversatione raode dntoaigitat atrdioatda Urider s eokrpdizss tha fRaim cbnisl Gifif ek 81

including a CRU, ROM And RAN. Thendhe maden circwitygit ex706 performs spread spectrum
processing on the digital audio data, and the transmitting and receiving circuit unit eﬁ%%&irgrms 25
e i

digital-to-analblddivis SiBRAIREFRRRYRY [CBhALRIGH FIE BIME 85 BS T8 PISHIt Tfting data
via the antennsexG%HA ageition ibrihe delluieyaene e L4, the twahemitinglandireceiidngscircuit

unit ex701 amplifies the data received by the antenna ex601. in yaice, conversati erforms
frequency corf%é}gi%%eé\ﬁed ?ﬂé g%aq%a?tdfﬁfbﬁfgfag@ Egtﬁ\e}gfs%lﬁ gﬁj ?Pné & a?a{.}%?ér% ?\ t%]gé r?gq(;eagr%gg?rcuit
unit ex7@6 petformisdndersd s éadspdsmanprbecssiig vhitheviditag s the £6dib hreedssifig unit
ex705 convertg It into,anglog audia data. $p08 19QythIitvig the agdio QWPULLDIbSXERB: can

[0124]Furthermore, when an e-mail in data communication mode is transmitted, text data of the e-mail
inputted by op&ratRigeRe BREFaNGH REYIESHDIES the main body is sent out to the main control unit

ex711 via the QPErgiarhisw WiLaNEe! wiait @x/i0ds e adk qentrod waih exTil breaugesd dhetaradem
circuit unit ex706 to perfarm spread_spectrum processing, on the text data, and tr%% tEaneritEirr]]g and
receiving circGit AR B0 P& é“tﬂeaa'iéit%%f?gafﬁglb NBMIEHIoh 534 e PEGheRcs o nversion on
the resulting datadodraasmittberdata tal thedvasersthtidroextlvid thearitenneedx601. [0125]When
pioture dara i gansTiet ARa SBAw LI IANMIRIR: Bieslh Priuse Gla capibleG PR camera

unit ex603 is suppli e picture coding unit ex712 via the camera interface unit ex703. When the
picture data istegiegansmitted, the picture data captured by the camera unit ex603 can be displayed

directly on the; gispiay-pait €602 \ig-theLamerainesiagemunit ex(03ane sha,keD ntpttinieex702.
0T g e oty e G S g 2R 4 2BEAETY T Embodiment 1.
20 The cellular phone ex114 includes; an antenna ex601 for transmitting and
receiving radio waves through the base station ex110; a camera unit ex603
such as a CCD camera capable of capturing moving and still pictures; a
display unit ex602 such as a liquid crystal display for displaying the data
such as decoded video captured by the camera unit ex603 or received by the
25 antenna ex601; a main body unit including a set of operation keys ex604;
an audio output unit ex608 such as a speaker for output of audio; an audio
input unit ex605 such as a microphone for inpuf of audie; a recording
medium ex607 for recording coded or decoded data including data of
captured moving or still pictures, data of received e-mails, and data of
30 moving or still pictures; and a slot unit ex606 for enabling the cellular phone
ex11l4 to attach the recording medium ex607. The recording medium

ex607 is a medium that stores a fiash memory device within



as described for the present invention compresses and codes the picture data supplied from the
camera unit ex603 using the coding method employed by the picture coding apparatus as shown in
Embodiment 1 so as to transform the data into coded picture data, and sends the data out to the 20
multiplexing/demultiplexing unit ex708. Furthermore, the cellular phone ex114 simultaneously sends
out, as digital audio data, the audio received by the audio input unit ex605 during the capturing with

the camera unit exG0R tofhe rultiplexing/deqpilgplexing !JW%&@&\HW%@W@@&%%WH
ex705. 25[0127]The multiplexing/demultiplexing unit ex708 multiplexes the co ed%Picture data

supplied from tHRSifirdEeBeiRG MYt ek AR tRE dudio RIS RAATRE did1588EEsing unit

ex705, using qpredeienmingdrimethath T henathe medesrcitbul Wil exTiO6Bricsms syrasirgpectrum
processing on the muyltiplexed data obtained by the 30 multiplexing/demultiplexing unit ex708. After the
digital-to-anak?éat::'S &fsion and frequency conversion on the data, the transmitting and receiving
circuit unitex7@1L rahsmits thees resiiiting darandacthe lgntetihd exéodc (I8 Witie nafieceiviidg idata of a

video file whichyis linked {0 3 \¥eh. pags and qibecs:in data cammunicalionmodey ine Jagdsia gircuit

unit ex706 performs inverse spread spectrum ﬂgéocessmg on the data received from the base 5 station

ex110 via the EhESRECRSET2HrRPSEHHR 0Bt he MAthRXEY Wt 8iRtdinta a5 AysHR bt P Averse

spread spectry Ryaeessing ixthggrrbipiexing/demeliguiexing unithee®8d[0&R )i niderte decode
the multiplexed data received via the z:}lntenna ex601, the ulti[ﬁlexg]%/dgmul}iﬁgjexir}g unit e€<708
demultiplexes THESTH MAHBIBYSLthint £ RN ft BPYIcHFE HAA Ah G Hat of AU GB 4t Bnd

supplies the coslek pieturentiataitodka pictare decoding dimy exi B9evtl the audion datai td ¢he agidio

processing unit ex705, [ESPECIVAlY VA e SYRGEERROUS By X4 hd ol unit ex702, a picture
decoding unit ex709, a multiplexing/demultipiexing unit ex708, a
recording/reproducing unit ex707, a modem circuit unit ex706, and an
audio processing unit ex705.

15 [0122]When a call-end key or a power key is turned ON by a user’s
operation, the power supply circuit unit ex710 supplies the respective units
with power from a battery pack so as to activate the cell phone ex114 that
is digital and is equipped with the camera.

[0123]In the cellular phone ex11i4, the audio processing unit ex/05

26 converts the audio signals collected by the audio input unit ex605 in voice
conversation mode into digita! audio data under the control of the main
control unit ex711 including a CPU, ROM, and RAM. Then, the modem
circuit unit ex706 performs spread spectrum processing on the digital audio
data, and the transmitting and receiving circuit unit ex701 performs

25 digital-to-analog conversion and frequency conversion on the data, so as to
transmit the resulting data via the antenna ex601. In addition, in the
cellufar phone ex114, the transmitting and receiving circuit unit ex701
amplifies the data received by the antenna ex601 in voice conversation
mode and performs frequency conversion and the analog-to-digital

30 conversion on the data. Then, the modem circuit unit ex706 performs
inverse spread spectrum processing on the data, and the audio processing
unit ex705 converts it into analog audio data, so as to output it via the audio

output unit ex608.
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[0130] Next, the picture decoding unit ex709 including the picture decoding 15 apparatus as described
for the present invention decodes the bit stream of the picture data using the decoding method
corresponding to the coding method as shown in Embodiment 1 so as to generate reproduced video
data, and supplies this data to the display unit ex602 via the LCD control unit ex702. Thus, the video
data included in the video file linked to the Web 20 page, for instance, is displayed. Simultaneously,
the audio proggsSIRPRIMHRFAIR-EONVATEthe udiodataintosanalogoateie dataeiand sippliesthe data
to the audio output unit ex608. Thus, the audio data included in the video file Iir%ed to the Web page,

for instance, i¥ PE5BHEEd. 1B FRTe PreddntGntiaiidRARY H6dimitedRE TY HhSVE-MBRIBHRE system
25 because teugstaabousatallite digitalbuondsasiing hastbegreinthie newslatelyiard At least either

the picture coding apparatus or the picture decaodi p t scri in iment 1. can be
incorporated &%ggp(%g%é%rg}ap&cgcsé)ﬂ%r%/s gir% %éggﬁwﬁ%%ﬁééme‘ supﬁe[?i iggl_lgi, gg broadcast
station e%201tbenmadsiratseoitttamsrans, Obd paplc WaVeSroEa B6 MR6EtASP 5aEERsNEx20 2N dudio

data, video dala,05 A bit-stieam phiainestak udtiplerion the audindatang e videg dasarkdpon

receipt of the bit stream, the broadcast satellite ex202 transmits radio waves for broadcasting. Then, a

home-use anfefHe EXOENAIAT £LRRR Poabdddt s EB PSR RINCHBN FERGN Y8 ¢ dGo-WAVRs, and a
device, such gs & telemisiosh({reeriven ©x80d pand assettop hox (S TB) w2k decudessacoddad bit
stream and repr the decoded bit stream. Furthermore, a 5 reader/recorder e that reads
and decodeseﬁ?ﬂggg;mﬁpeg}%%%?aﬁnael’c& b‘)? %&Iﬁ%@ﬁ(%}egdphgt&r%aa?grgr?aua%ljglé(? %gtﬁeér@ Ergrecorded
on recortling mietlia ex2its aeg e dshehthe b endwn BV 08y incude ties gietthe ddebiag

apparaus as shau INFMBeAPENL L0 tisgase dhe-rapodired vides, sigpalaRalispiad on a

monitor ex219. It is7also 10 possible to implement the picture decoding apparatus in the set top box

ex217 connedi@trtdsa'@Abla BRIDS fsH & BEUNCIMES idRIR GRRS ISR YA 820G 8 4t Biké or

terrestrial brogdeastings se:asdaiepredusn the idgs Sjonals epdbe manites exAid-of the tleyision
ex300. The picture decoding ag{?ara(g#s maé/ bj incl%ded]ﬂgrt in the set top box but in the television
ex300. 15 AlsBME &8 BT haURd S SERTE EX3b5tARTeceive signals from the satellite ex202 or

the basa 5Fati@0 apiHopiepros eoidg gideotoexd ﬁﬂgmwnﬂme@mcasrzemdiavigaWMem
ex211 setin the CAILxEy WESAIEUENAIIISn s Bt G dreorlio ARparalls & R Pistale coding
apparatus as shown in Embodiment 1 can be implemented in the 20 reader/recorder ex2138 (i) for
reading and deeatalirfy trdieidiel datatife S80S tRaitd! ok 1R 88ded BiNSrdBM ANGIREd ByRHERiplexing

the video datg, 6@%@%‘?%’@%@5 (i) derinesling fheavidea datis ihe audiasiedamerthe seded bit
stream obtained by multiplexing the video data and the audio data and ?cggin%%he resEJItngndata as
the multiplexet® FaBLBIP IR FRESHAIRG 25 rHadRMPAR S %—Fetﬁe' T \REES UALE S dis Tata are
recordegdon theurosikknggmeshuntex2idn guchiasa BIB and arDMDmiorthisbaseg theae priociheed

video signals a(q dislaxe. o e moniion exgto. Eulhiednores hedepreduceriiden sigogls an be
reproduced by another device or sygtem, using the reco

rding medium ex215 on which the coded bit 30
stream is recdriled Ucoe éxariple asather reprotilichencapparitgsvekd 1 e repredifcd Biélisieo

signals on a manitQr XA #3IRY A LSRATEIPE MRLIUMI ¥ TH o ihiek thededed cessing unit
ex/05.

95 [0127]The multiplexing/demultipiexing unit ex708 multiplexes the coded
picture data supplied from the picture coding unit ex712 and the audio data
supplied from the audio processing unit ex705, using a predetermined
method. Then, the modem circuit unit ex706 performs spread spectrum
processing on the multiplexed data obtained by the

30 multiplexing/demultiplexing unit ex708, After the digital-to-analog
conversion and frequency conversion on the data, the transmitting and

receiving circuit unit ex701 transmits the



bit stream is copied. [0133] Furthermore, it is also possible to implement the picture decoding
apparatus in the set top box ex217 connected to the cable ex203 for a cable television or the antenna
ex204 for satellite and/or terrestrial broadcasting, 5 so as to reproduce the video signals on the
monitor ex219 of the television ex300. The picture decoding apparatus may be included not in the set
top box but in the television ex300. [0134]FIG. 17 illustrates the television (receiver) ex300 that uses

the picture coding, methed and;themiciye-degodingymnethod described in 10 Embodiment 1. The
television ex300 includes: a tuner ex301 that obtains or provides a bit stream of video information from

and through tH& bAtEHBsEkDRerhr e daficrb s st d g At hisivelni BrbtRIga e Page and

modulation/desnpddationaunitexiaz thes demadidaiembheregeives eaded siataxpropedifaies data into
coded data to.be su ?ﬁhed oué5|de %nd als multlﬁlexmq{d&mugl Iexwgg% unit gx§03 t %ted multiplexes

the modulated Gata TtS Video 3§téaca'ﬁ%LPd‘i'8 %ea‘c’ta,n(?r r%ultlpleexesttfher coded Vided data a%c? Hudio data

ir_lto data.Hhegmemgiméwowmmantm:%@@halqmbmmcmﬁtMmuﬁémdkfgjaﬁﬁaadio
signal processipg.ijpil £x304 apc g, vidgo signal processing. upit £x305 that degode audie daja.and

video data 20 and code audio data and video data, respectively; a speaker ex307 that provides the
decoded audidsifiRie sty &feauptiPimi eX300/ iriidify a display unit ex308 that displays the

degoded \lin(IjecE Glanal [ suUshias @cdi§ELQ}ﬁé:lﬂgE€‘hH‘ﬁﬂfﬁp!@B@e@'@‘éiﬁéoﬂe%f@(?@dnﬁzlbldﬁ%a@ Haterface unit
ex317 includin operation input unit ex that recejves an jnput user 25 operation.

Frthermore, FCtbievi S XSGPIR AL S EEN BRI Exc 1Dt A o REB0 B B o Shtiuent
element of thenellrifidioreeXxB0@, iand a puvsérsauppdyf pictuit eidis ex3b thettsepplieopdater tondach of

the elements. d i [ intert Jnj inclyde: a bridge
ex313 that is c%ﬁg' eﬁc%% tc%h agr?%%(e%[ea#r‘m% dgé\)/%g%%%Ss,xﬁejﬁzgila&uepéeggg?ﬁi@%r%ﬁié% a? g‘lggﬁﬁit ex314
for enabling aR&chenetR Gf the retdrding iMeditinesang, siidh £xdR SD @FaeatitRi¥r 481518 be

connected to @Qﬁew&gwgi@gm@qmm, such as a hard disk; and
[0130]Next, the picture decoding unit ex709 including the picture decoding
15 apparatus as described for the present invention decodes the bit stream of
the picture data using the decoding method corresponding to the coding
method as shown in Embodiment 1 so as to generate reproduced video data,
and supplies this data to the display unit ex602 via the LCD controi unit
ex702. Thus, the video data included in the video file linked to the Web
20  page, for instance, is displayed. Simultaneously, the audio processing unit
ex705 converts the audio data into analog audio data, and supplies the data
to the audio output unit ex608. Thus, the audio data included in the video
file linked to the Web page, for instance, is reproduced.
[0131]The present invention is not limited to the above-mentioned system
25 because terrestrial or satellite digital broadcasting has been in the news
fately, and at least either the picture coding apparatus or the picture
decoding apparatus described in Embodiment 1 can be incorporated into a
digital broadcasting system as shown in FIG. 16. More specifically, a
broadcast station ex201 communicates or transmits, via radic waves to a
30  broadcast satellite ex202, audio data, video data, or a bit stream obtained
by multiplexing the audio data and the video data. Upon receipt of the bit

stream, the broadcast sateliite ex202 transmits radio waves for
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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 element for storage.
The constituent elements of the television ex300 are connected to each other 5 through a synchronous
bus. [0135]First, a configuration in which the television ex300 decodes data obtained from outside
through the antenna ex204 and others and reproduces the decoded data will be described. In the

television ex3@0 Bpessteagipt ohaiseranatioe fomen renmoteconireler exe20andretherssto the
muItiplexing/demultiﬁlexir‘t?bunit ex303 d.emulté%exes he video data aéwd audio data dellj‘odulated by

the modulatiohfd&Rodlia 'ﬁcﬁ'r?lpe%fﬁ',v&ﬁd Eonttolor e E3ntdl tinft € %‘iﬁ?ﬂclﬂ’é‘f g 8°cPu.
F_urther_more, ﬂaémds_ﬁimrs(qmleﬂwecbﬁdag@miné)«%@éidmdwtlﬁ_é"i&mﬂplém@@iﬂ alatay a@_d the
video signal p%i?%%% M”'E_ﬂ@%ﬁﬁ?&@@ésthﬂq‘é%%@ dyyideq 13 Hata,ysing.the decoding
method described in Embodiment 1, in the television ex300. The output unit ex309 provides the

decoded Vided&i§ieaY BpePatiBionighd bussideafspedivagofrfehurb suBbuBLIREEXITY pitiitles the
video signal ag¢ e ausliosinalicthe sigaedsanayahRri ieaReERfRY sioreddo drftar Haxad & ame x319,

and others so that the 2Q signals are re&réoduced in%){]nchronization with each other. Furthermore, the
television ex3T0SHEy $¥4d A E0ded bR steEM FoBhrdUGHE B dAUPASR Ahd BHHATS GBI HE
recording media ex@ibhy arg paPdif:ssunh ahawragiretiEdiskdameptical diskpantia StxsaydiiNext, a
configuration i i t SO, 0 e jo signal vid jgnal,-an ansmits
the data outsi(g]gxégfrév%\/Qr'i'ELI[-}Ei tr%%ga%ﬁég%c%? in%%?é |§rérl10 V§ll| rtl?aé @é&g‘c‘%%tds %r%%; te}gv%iﬁsgx?,oo,
upon recipt of esgdeleoe ratiseffom tHe eepicte tOriRsRE i@ 20 Rt biheld, the agdidaghaK

processing uni,expp4 &odestan aydie sigaal and te ¥ides RigBal REIERSSINHWHEEX3@0codes a
video signal, under control of the control unit ex310 using the 30 coding method as described in

Embodiment TOT 1R B SRGgRIe FTTGSEI R gRiRR €%30E MHulfifl e S B6AEH SAdEesiYi&r and
audio signal, angrunyvidesrberresilting sigrmbottside: | ¥Wheis thexpotiiplexizgidern vdin exdaigranit
ex303 multiplexes_the video signal and the audio,signal, the signals may be temporarily stored in
bufers exa50 AP RRLEET TR0 O i L h A e S R e RO e o cacr
other. Hele, th’éingrsemm&thazﬂnm@nberﬁleelra:lmémzl@ﬁate@,_m@me@gigne!buﬁeﬁm@}ﬁbe

~ shared in the teleuisian o3 2X3Q0- fHUTHLLMOLS ¢ At MRy PR SIALBAJR A TG AIBES tha g Ry ffers

ex318 to ex321 so that the system overflow and underflow may be avoided between the
modulation/deffYdEfRafgRTURT Ex502 ARY 8Rt IRfuIBYREGRY REATITREXMG tMiERX 553, 1Br example.
[0136]Furthermpig. e dalewisisrex30e prydnreluta-adconfiagisdian fer okOrrceivingrancA¥iigput from
a microphone or a camera other than the c fi(%urfﬂtion f%)r btainingbaudio aEd vid ocgata frt m a
broadcast or aarpe%%'famé m%sdiLﬁﬂ?gr{‘d rWay Sae tHE 6btained data. Elth‘(f;‘aa Tihe tefvision €X300 can
code, multiplexgardprevidedentsig@ titéi)n fibe desdiipgionn it mMaydss rptttapatiteeof detingthe
multiplexing, and proyiding, 19iutside lake buicanable Ahea% 96 AtSREMIR e Godings and

providing outside data. ,
and the audio data, or (ii) for coding the video data, the audioc data, or the

coded bit stream obtained by multiplexing the video data and the audio data
and recording the resulting data as the multiplexed data on the recording
25 medium ex215. Here, the video data and the audio data are recorded on
the recording medium ex215, such as a BD and a DVD. In this case, the
reproduced video signals are displayed on the monitor ex219.
Furthermore, the reproduced video signals can be reproduced by another
device or system, using the recording medium ex215 on which the coded bit
30  stream is recorded, For example, another reproduction apparatus ex212
can reproduce the video signals on a monitor ex213, using a recording

medium ex214 on which the coded
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[0137] Furthermore, when the reader/recorder ex218 reads or writes a coded bit stream from or in a
recording medium, one of the television ex300 and the reader/recorder ex218 may decode or code the
coded bit stream, 20 and the television ex300 and the reader/recorder ex218 may share the decoding
or coding. [0138]As an example, FIG. 18 illustrates a configuration of an information
reproducing/recording unit ex400 when data is read or written from or in an optical disk. The
information reproducing/recording unit ex400 includes 25 constituent elements ex401 to ex407 to be
described her8iiatteEaThdopAES fread ex401 irradiates a laser spot on a recording surface of the

recording medignees2Lbthatrisonn, opticakiisk po yeitedrformapizmand deteots reflecteddiginifrom the
recording surface of the recording medium ex215 1o read the information. .The [ rding
it x40 S0BRRTIEANT GrIBE ALer e r oeh THIHEd 18 M8 Coa BB oo chaF
modulates thetkdseidight actbedimgzo necordfd fatss aiad iteproddetide destothlIating AFASERE03

ampliies 2 regrodyclipnsigpal ebteined: buelagaal Aalecting i rellestesl dahEean dogsecording

surface using a photo detector included in the optical head ex401, and demodulates the reproduction
signal by sepa#48RE a sI§IfaPEEmpd AERPFIEEac® BIPTNE B diRd REHGH BRE1B t5%eHibitRe the

necessary infosgiaton. i ke, buffes ex494 semporarily holds the information to be 5 recorded on the
recording medium ex215 and the informatiqn reproduced from the recordi edium ex215. A disk
Phad (7L 5 0 nblas

motor ex405 ré a}té‘sl ec?)?dilfﬁJ AERSiGin tg)'&l ?ﬁ\ga\'\)/g C((gﬁ'&glvu% eX MOVes tlﬁ%egpg&al head
ex401 to a premietermineckinfgrimatit  trask dvHikecaritroliney dee ooiatiormitilecdf tHesdigk atotor ex405

o as to fplow e laaghape T, 19Ky sl e erd0l coniglreaugrab harmatian

reproducing/recording unit ex400. The reading and writing processes can be implemented by the
system controPumif @xuEs @shig #dieaus fifyiatidRfaoraripntAEchufe et ghdth 8t AEng®and

adding new infarmaionsas negessaiyeand pydhe magulatipn recasdingdiit gx402o Hir-sepyodsiction

modulation/demodulation unit ex302 that demoduiates the received coded
data or moduiates data into coded data to be supplied outside; and a

15 multiplexing/demultip!exing unit ex303 that demultiplexes the modulated
data into video data and audio data, or multiplexes the coded video data and
audic data into data. The television ex300 further includes: a signal
processing unit ex306 including an audio signal processing unit ex304 and
a video signal processing unit ex305 that decode audio data and video data

20 and code audio data and video data, respectively; a speaker ex307 that
provides the decoded audio signal; and an output unit ex309 including a
display unit ex308 that dispiays the decoded video signal, such as a dispiay.
Furthermore, the television ex300 includes an interface unit ex317
including an operation input unit ex312 that receives an input of a user

25 operation. Furthermore, the television ex300 inciudes a control unit ex310
that controls overall each 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 thatis connected to an external device,

30 such as the reader/recorder ex218; a slot unit ex314 for enabling
attachment of the recording medium ex216, such as an SD card; a driver
ex315 to be connected to an external recording medium, such as a hard
disk; and
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15 demodulating unit ex403, and the servo control unit ex406 that record and reproduce information
through the optical head ex401 while being operated in a coordinated manner. The system control unit
ex407 includes, for example, a microprocessor, and executes processing by causing a computer to
execute a program for read and write. 20[0139]Although the optical head ex401 irradiates a laser spot
in the description, it may perform high-density recording using near field light. [0140]FIG. 19
schematically3IIBREESE tR& Fd€ortind tn&alitfeied stthaA idsHePH ARSI Bé&".’?ﬂ? the 16EBrdHi surface

of the recordingdpedivgn ex2dh rguidenreovesarelsptiady formedoand iamdnfeamationugaek ex230
records, 25in advance, ﬁgj&e%s] information ingdicating an absolutt?epositionfon the disk acc%déng to

change in a sH&BéV&Iﬁ; 8#80\?3@ ‘FRE EEY_Es THORRRtion m@ﬁ%‘és MfoRMAGa for determining
positions of recoreiiy biockscen@81sthvdt Hre beleit oo neer g atatas ohm apipat dtosethelt reldords and

reproduces d fa.Lep %ug dpe, informatian track ex230 and reads the 30 address information so as
to determ?l)ne Ewe po%{ﬁonsgoat eorecord?ng blocks. Furthermore, the recording medium ex215 includes

a data recorditfjl3feH E%233 &9 i @HMiBrenbEchréh ek isiod s A HEr BREOATErERER area

ex234. The dyfgrtaReEINGAFEARNSRRES B 3R fofise dnfepalingdheqiseh datat e inaeH |
circumference area ex232 and the o\s&ner circumf(?rence area %x234 %hat gre ing%de and ou SA e of the

data recording SEAES3 HESPEERTES SR Tor| s hecRETLELSEept PoF PECHTHRETIRE (6t dita. The
information reppaduciagitscofding anib dOts téad Sramad svrides arededdulic: datel 20dedivideerdata, or

coded data ohtained ultiplexing the. cod jo.d d Vi tg, fr on the
data rec?SEr}ding afea Eé!?(;yé?;% )éﬁ%ég Pe%épgiéger)ﬁgg?ﬁ%x%%e 1?0fé%%%%&%ﬁgf%ﬁ%&ﬁgg?&g@?ﬁaving a
layer, such assa ®¥Ddipdia B srdedetivad dayathexamplel ativr/deseapontitie epticakdk s not

limited to such, . and may:Pe| ¥ erlical sliskinaving asmuliryes sty eterp@ndicapakieaf Reipggecorded

on a part other than the surface. Furthermore, the optical disk may have a structure for

multidimensioRdf 1% SEEAHIRREIAGHAT XY EsIRCRrGing St iARTAHAGBIEAEMFHGHE H&Biors with

different wavelenpthe e sagme portien s liewontical Tiskdanth treotding infarttiationdibvidgaifferent

layers fr%n vaéious angles.}9\1842[]Fug9ferm%eétt}pg ar ex21geréav.ingé@neb%rgengatexgoqnca% geceive
p

data from’the Sat&Nit& Bx and oefﬁers,ngnd repro ugee%? €o-on the dlsplaylgbopevicé such as the car

navigation sysehevesiables@la thd barexdpnrd, imi dighaProadicielifgsiserd ex20depisienal
configuration gf.the.car;pavigation systen exzll willibe;a. configuration. fos fxample, inclydipg a GPS
receiving unit from the configuration illustrated in FIG. 17. The same will be true for the configuration of
the computer E&‘i‘iif,etﬁetéé’llu‘t’éii%ﬁoﬁég nai and the audio signal, the signals may be

temporarily stored in buffers ex318 and ex319, and others so that the
20 signals are reproduced in synchronization with each other, Furthermore,
the television ex300 may read a coded bit stream not through a broadcast
and others but from the recording media ex215 and ex216, such as a
magnetic disk, an optical disk, and a SD card. Next, a configuration in
which the television ex300 codes an audio signal and a video signal, and
25 transmits the data outside or writes the data on a recording medium will be
described. In the television ex300, upon receipt of a user operation from
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
30  coding method as described in Embodiment 1. The
multiplexing/demultipiexing unit ex303 multiplexes the coded video signal
and audio signal, and provides the resulting signal outside. When the

multipiexing/demulitiplexing unit ex303 multiplexes the
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25 ex114, and others. Furthermore, similarly to the television ex300, a terminal such as the cellular
phone ex114 may have 3 types of implementation 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 including only a coding 30 apparatus and (iii) a receiving terminal including only a
decoding apparatus. [0143]As such, the picture coding method and the picture decoding method in
Embodiment 1 can be use%‘d in £ of the device d s;/sten]s descrg)eq. ;Iljlhusfathg asq:\éagté;\%;es
described in EMBSAMERt £ Canbe 8 dﬁ'leséng 4 %ur’&%?rﬁo%?\fheeprgse%?m%?ﬁtlon i§ St limited
to Embodimertsffans gafdd0sanddificilions mtd theisiosts thre pussiblg with aurtedepartidg deshirthe
scope of the pygRentnERlan: Rtk Fadiment D ne EagROL elstucsarinamalhed the

i
picture coding apparatus, the picture decoding method, and the picture decoding apparatus in each of

EmbodimentsRt-igdigsll} 'Hekieted irP thetitRarblratiftedRiten air&it D e arfe 'O&al€ IRYégRited (LSI)
circuit. Assan example ¢f the bohdTis. H:10 dstsaiesra €onfiguiatien ofbe Llexdo6 thatis made

into one chip. The LSI ex500 includes elements ex501 to ex509 to be described below, and the

elements are ESAnEcRFiedchi% @Ftﬂ?&@f?%“fﬁhé’ %%fi%‘."*r% H\WQ‘FY ﬁ%‘f‘lmryc it Jhif ES(%?)S is
activated by sbpplyirg eacthef theneteinertie myithe povdzr athen powerts oreX’B]Q146 ol exarple,
when coding i for celyv V sj microphone ex117, a camera
ex113, and ot eBrgtrlt r%%gﬁé%%iﬂ\ﬂgée?%uﬁggﬁ%%ﬁ1 g{‘}q;%%%ﬁgq I%hit ex501 including a CPU
ex502, a menldH XolitkslB e BXBOZ, stk al StRMARCOIIGIIRD eRBY4 i MHedBcRived AL sRIHaN SO

temporanly stored ik RgNeM Aty exmd: OHside dhenk SRl shiehs 20:as:28 IRAM:HdRder gontrol of

the control unit ex501, the stored data is subdivided into data portions according to the processing
amount and spEBHHY ALEEsLAFy CPEH IR A DoRfichy B &AMk To 2 SR F78Ee¥siAg unit
ex507. The sigaadproogssiagiuntt £xa0d codas anasdihsignakantdéar a wideo signab drtgre tHhe coding

of the video signal is the 25 ing described in Embodiments. Furthermar .épe ignal progessing
unit ex507 sor%%ﬁr\ﬂa’s()%uﬁffp exes%?e (czgggd é‘&‘d% %%t)é’aﬁa hé E%‘é’é’?? V%Je%1 gtaﬁgg% aﬁg} st‘%cggsm I/O
ex506 providegaser imitikipleiteth dxtd e UtsiteaPad ierovidetbitcstrertiis! raitgmitad tbre viadestation

ex107, OisJVfitf@ei\tha@egﬁggén&wgei@%ﬁéag,SoW@%@ fafa sk aredauliniexad dihe daia sgts 30

should be temporarily stored in the buffer ex508 so that the data sets are synchronized with each
other. [0147] F&EEESHAE2 when coded data is decoded, the LS| ex500

[0137])Furthermore, when the reader/recorder ex218 reads or writes a
coded bit stream from or in a recording medium, one of the television ex300
and the reader/recorder ex218 may decode or code the coded bit stream,
20  and the television ex300 and the reader/recorder ex218 may share the
decoding or coding.
[OlBS}As an example, FIG. 18 illustrates a configuration of an information
reproducing/recording unit ex400 when data is read or written from orin an
optical disk. The information reproducing/recording unit ex400 includes
25 constituent elements ex401 to ex407 to be described hereinafter. The
optical head ex401 irradiates a laser spot on a recording surface of the
recording medium ex215 that is an optical disk to write information, and
detects reflected light from the recording surface of the recording medium
ex215 to read the information. The modulation recording unit ex402
30 electrically drives a semiconductor laser inciuded in the optical head ex401,
and modulates the laser light according to recorded data. The
reproduction demoduiating unit ex403 ampliifies a reproduction signal

obtained by electrically detecting the refiected light from the
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temporarily stores, in the memory ex511, the coded data obtained from the base station ex107 through
the stream 1/0O ex506 or read from the recording medium ex215 under control of the control unit ex501.
Under control of the control unit ex501, the stored data is subdivided into data portions 5 according to
the processing amount and speed as necessary. Then, the data portions are transmitted to the signal
processing unit ex507. The signal processing unit ex507 decodes audio data and/or video data. Here,

the decoding of the video signal is the decqding described.in Embodiments. Furthermare coded
audio signal and At éggd%%%/%&gougiﬁ]l%F rﬁ%a)cl) Eagegﬁf?g%)ﬁdpacrﬁ/ds §rlé]g%ﬁ1etﬁ5 fiﬂ(fﬁf!e?r1 %?(%(fg( 2a(r?g'others
so that the sigrald dambe uépresiibed apsydolstomizatpmaiitly sacks Gthieg Baxib of tive mutpae ohits,

such as the cellylar phong ex114. the game mAshingexL15s anddhetelpyision ex300 prouides the

decoded output signal through, for example, the memory 511 as necessary. 15[0148]Although the

memory ex511MEcialdaient dheide: ey LorEX$obem Brs ddberfiRicls, kalPfRrmatiasd i the Lsi
ex500. The buffer #2084 netdimitar dorenekufien kutmay hedcemppsed abbsifersfraehesaore, the

LSI ex500 may be made into one chip or a pluralit chips. [0149]The name ysed here is LSI, but it
may also be callRF IC"§y<RTMH Tdé,m,gzd?ﬁﬁzij)rﬂ'sl? %ﬁr%ra L8| %%f)'énm%ofin?ﬁg%gg@éag? ﬁ\'!f&%tion.
[0150] Moreovescwalis doraekiave irteftationfase not licoitedab tmétL StA@Ed @ speesidaheirowtiosla

general purpose, pIOGESRO! and 0 é?g(?g:?%’ﬂrﬁﬁ%@cm‘%"ﬁrﬁ%‘%gﬁ%@@?”Jfr';{?lg Pcrcﬁ'i’r%%ﬂ's‘@b'ﬁw@ate

Array (FPGA) that can be programmed after manufacturing LSI or a reconfigurable processor that
25allows re-coffigaitatiotrofahef dbvingtdiomsrtesfixdRation esdi? Lslesnhthe usearisPtie sdhe

purpose. {@151J|n¢hg future, with adyancemsitdy serpisondustor eehanlogyna brandogpeystrahnology

may replace LSI. The functional blocks can be integrated usin%usuch a technology. The possibility is
that the prese,ﬁepmducmg/recordmg unit ex4007 The reading and writing processes can

be implemented by the system controi unit ex407 using various information
stored in the buffer ex404 and generating and adding new information as
necessary, and by the modulation recording unit ex402, the reproduction

15 demodulating unit ex403, and the servo control unit ex406 that record and
reproduce information through the optical head ex401 while being operated
in 2 coordinated manner. The system control unit ex407 inciudes, for
examplie, a microprocessor, and executes processing by causing a computer
to execute a program for read and write,

20 [0139]Although the optical head ex401 irradiates a laser spot in the
description, it may perform high-density recording using near field fight.
[0140]FIG. 19 schematically illustrates the recording medium ex215 that is
tha optical disk. On the recording surface of the recording medium ex215,
guide grooves are spirally formed, and an information track ex230 records,

25 in advance, address information indicating an absolute position on the disk
according to change in a shape of the guide grooves. The address
information includes information for determining positions of recording
biocks ex231 that are a unit for recording data. An apparatus that records
and reproduces data reproduces the information track ex230 and reads the

30 address information so as to determine the positions of the recording blocks.
Furthermore, the recording medium ex215 includes a data recording area

ex233, an inner circumference area
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30invention is applied to biotechnology. [0152]Although the coding method, the coding apparatus, the
decoding method, and the decoding apparatus in the present invention are described based on
Embodiments, the present invention is not limited to Embodiments. Without departing from the scope
of the present invention, the present invention includes an embodiment with some modifications on
Embodiments that are conceived by a person skilled in the art, and another embodiment obtained
through comb@x&tﬁﬂlsaafdhemmséwemceleﬁmsc&nd zﬁepsxﬁiﬂfferéhEEdabmdimmﬁ g thespresent

[ tion. [l licab h | di
enten Indie) AIEAblL ST preseptenian s sbeniagsousypgciep codno

method 10an ng metho ference |gns ccess unit

defining unit 30@&|ﬁ6ﬁt@d@¢gadé%ﬁﬁi%ﬁ?gaﬂﬁtm9m@d @yrp"éfd‘é:@rﬁﬂﬁmg BHtSE b hasading
apparatus 206, £02Maduls 3M\deyt eprmRpnenteedigdNibrea ex233, respectively are for

5 specific use except for recording the user data. The information
reproducing/recording unit 400 reads and writes coded audio data, coded
video data, or coded data obtained by multiplexing the coded audio data and
the coded video data, from and on the data recording area ex233 of the
recording medium ex215.

10 [0l41]Although an optical disk having a iayer, such as 2 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 multidimensional

15 recording/reproduction, such as recording of information using light of
colors with different waveiengths in the same portion of the optical disk and
recording information having different layers from various angles.
[0142]Furthermore, the car ex210 having the antenna ex205 can receive
data from the satellite ex202 and others, and reproduce video on the display

20 device such as the car navigation system ex211 set in the car ex210, in a
digital broadcasting system ex200. Here, a configuration of the car
navigation system ex211 will be a configuration, for example, including a
GPS receiving unit from the configuration illustrated in FIG. 17. The same
will be true for the configuration of the computer ex111, the celluiar phone

25 exl114, and others. Furthermore, similariy to the television ex300, a
terminal such as the cellular phone exl114 may have 3 types of
imptementation configurations including not only (i) a transmitting and
receiving terminal including both a coding apparatus and & decoding
apparatus, but also (ii) a transmitting terminal inciuding only a coding

30 apparatus and (iii) a receiving terminal including only a decoding apparatus.
[0143]As such, the picture coding method and the picture decoding method
in Embodiment 1 can be used in any of the devices and systems described.

Thus, the advantages described in
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802Number of bytes computation unit 20804Number of slices computation unit 806Maximum number
of slices computation unit 808, 812, 1006Comparator unit 810Maximum number of bytes computation
unit 814, 1010Switch unit 25900First view component coding unit 902, 1006, 1012, 1106Memory unit
904Second view component coding unit 1000 View components splitter unit 1002 First slice header
parser unit 301004 Second slice header parser unit 1008 First view component type-A decoding unit

1014 Second vigyy sompaReNtdyRe:2 dgegiag unit
[0144]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.
5 [0145](Embodiment 3)

Fach of the picture coding method, the picture coding apparatus, the
picture decoding method, and the picture decoding apparatus in each of
Embodiments is typically achieved in the form of an integrated circuit or a
Large Scaie Integrated {LSI) circuit. As an example of the LSI, FIG. 20

10 itlustrates a configuration of the LSI ex500 that is made into one chip. The
LSI ex500 includes elements ex501 to 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
power when power is on.

15 [D146]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 10 ex509 under control of a control unit ex501 including a CPU ex502, a
memory controfler ex503, and a stream controller ex504. The received AV
signal is temporarity stored in a memory ex511 outside the LSI ex500, such

20 as an SDRAM. Under control of the control unit ex501, the stored data is
subdivided into data portions according to the processing amount and speed
as necessary. Then, the data portions are transmitted to a signal
processing unit ex507. The signal processing unit ex507 codes an audio
signal and/or a video signal. Here, the coding of the video signal is the

25 coding described in Embodiments. Furthermore, the signal processing unit
ex507 sometimes multiplexes the coded audio data and the coded video
data, and a stream 1/0 ex506 provides the multiplexed data outside. The
provided bit stream is transmitted to g base station ex107, or written on the
recording medium ex215. When data sets are multiplexed, the data sets

30 shouid be temporarily stored in the buffer ex508 so that the data sets are
synchronized with each other,

[0147]For exampie, when coded data is decoded, the LSI ex500
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1016 View component type-B decoding unit 1100 Field view component splitter unit 1102 First field
view component decoding unit 1104 Second field view component decoding unit ex100 Content
providing system ex101 Internet 5ex102 Internet service provider ex103 Streaming server ex104

Telephone network ex106, ex107, ex108, ex109, ex110Base station ex111 Computer 10 ex112 PDA
ex113, ex116 Camera

temporarily stores, in the memory ex511, the coded data obtained from the
base station ex107 through the stream 1/0 ex506 or read from the recording
medium ex215 under contro! of the control unit ex501. Under control of
the control unit ex501, the stored data is subdivided into data portions
5 according to the processing amount and speed as necessary. Then, the
data portions are transmitted to the signal processing unit ex507. The
signal processing unit ex507 decodes audio data and/or video data. Here,
the decoding of the video signal is the decoding described in Embodiments.
Furthermore, a decoded audio signal and a decoded video signhal may be

10  temporarily stored in the buffer ex508 and others so that the signals can be
reproduced in synchronization with each other. Each of the output units,
such as the cellular phone exi14, the game machine ex115, and the
television ex300 provides the decoded output signal through, for example,
the memory 511 as necessary,

15 [0148]Although the memory ex511 is an element outside the LSI ex500 in
the description, 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 L.SI ex500 may be made into one chip or a plurality of chips.
[0149]The name used here is LSI, but it may also be called IC, system LSI,

20  super L3I, or ultra LSI depending on the degree of integration.
[0150]Moreover, ways to achieve integration are not limited to the LSI, and
a special circuit or a general purpose processor and so forth can also achieve
the integration. Field Programmabie Gate Array (FPGA) that can be
programmed after manufacturing LSI or a reconfigurable processor that

25 allows re-configuration of the connection or configuration of an LSI can be
used for the same purpose.

[0151]In the future, with advancement in semiconductor technology, a
brand-new technology may replace LSI. The functional blocks can be
integrated using such a technology. The possibility is that the present

30 invention is applied to biotechnology.

[01527Although the coding method, the coding apparatus, the



ex114 Cellular phone equipped with camera (cellular phone) ex115 Game machine ex117 Microphone
15ex200 Digital broadcasting system ex201 Broadcast station ex202 Broadcast satellite (satellite)

ex203 Cable ex204, ex205, ex601Antenna 20 ex210 Car ex211 Car navigation system ex212
Reproduction apparatus ex213, ex219 Monitor ex214, ex215, ex216, ex607Recording medium
25ex217 Set top box (STB)

10

15

20

25

30

decoding method, and the decoding apparatus in the present invention are
described based on Embodiments, the present invention is not limited to
Embodiments. Without departing from the scope of the present invention,
the present invention includes an embodiment with some modifications on
Embodiments that are conceived by a person skilled in the art, and another
embodiment obtained through combinations of the constituent elements
and steps of different Embodiments in the present invention.

[Industrial Appiicability]

[0153]The present invention is advantageously used as a coding method
and a decoding method.

[Reference Signs List]

0154710 Coding apparatus

20 Access unit defining unit

30 Unit-of-coding determining unit

40 Field type determining unit

50, 60 Decoding apparatus

200, 202 Module

800 View component coding unit

802 Number of bytes computation unit

804 Number of slices computation unit

806 Maximum number of slices computation unit

808, 812, 1006 Comparator unit

810 Maximum number of bytes computation unit

814, 1010 Switch unit

900 First view component coding unit

902, 1006, 1012, 1106 Memory unit

904  Second view component coding unit

1000 View components splitter unit

1002 First siice header parser unit

1004 Second slice header parser unit

1008 First view component type-A decoding unit

1014 Second view component type-A decoding unit

1016 View component type-B decoding unit

1100 Field view component splitter unit
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ex218 Reader/recorder ex220 Remote controller ex230 Information track ex231 Recording blocks
30ex232 Inner circumference area ex233 Data recording area ex234 Outer circumference area ex300
Television ex301 Tuner 35ex302 Modulation/demodulation unit - 44 - ex303 '
Multiplexing/demultiplexing unit ex304 Audio signal processing unit

1102 First field view component decoding unit
1104 Second field view component decoding unit
ex100 Content providing system
ex101 Internet
5 ex102 Internet service provider
ex103 Streaming server
ex104 Telephone network
ex106, ex107, ex108, ex109, ex110 Base station
exlll Computer
10 ex112 PDA
ex113, exll6Camersa
ex114 Celiular phone equipped with camera (cellular phone)
ex115 Game machine
ex117 Microphone
15 ex200 Digital broadcasting system
ex201 Broadcast station
ex202 Broadcast satellite (satellite)
ex203 Cable
ex204, ex205, ex601 Antenna
20 ex210 Car
ex21l Car navigation system
ex212 Reproduction apparatus
ex213, ex219 Monitor
ex214, ex215, ex216, ex607 Recording medium
25 ex217 Set top box (STB)
ex218 Reader/recorder
ex220 Remote controller
ex230 Information track
ex231 Recording blocks
30 ex232 Inner circumference area
ex233 Data recording area
ex234 Outer circumference area
ex300 Television
ex301 Tuner
35 ex302 Modulation/demodulation unit
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ex305 Video signal processing unit ex306, ex507Signal processing unit 5 ex307 Speaker ex308,
ex602Display unit ex309 Output unit ex310, ex501Control unit ex311, ex505, ex710Power supply -
circuit unit 10ex312 Operation input unit ex313 Bridge ex314, ex606Slot unit ex315 Driver ex316
Modem 15ex317 Interface unit ex318, ex319, ex320, ex321, ex404, ex508Buffer ex400 Information
reproducing/recording unit ex401 Optical head

10

15

2B

30

35

ex303 Muitiplexing/demultiplexing unit

ex304 Audio signal processing unit

ex305 Video signal processing unit

ex306, ex507 Signal processing unit

ex307 Speaker

ex308, ex602 Display unit

ex309 Output unit

ex310, ex501 Control unit

ex311, ex505, ex710 Power supply circuit unit

ex312 Operation input unit

ex313 Bridge

ex314, ex606 Slot unit

ex315 Driver

ex316 Modem

ex317 Interface unit

ex318, ex319, ex320, ex321, ex404, ex508 Buffer

ex400 Information reproducing/recording unit

ex401 Optical head

ex402 Moduiation recording unit

ex403 Reproduction demodulating unit

ex405> Disk motor

ex406 Servo controf unit

ex407 System control unit

ex500 LSI

ex502 CPU

ex503 Memory controller

ex504 Stream controller

ex506 Stream I/0

ex509 AV IO

ex510 Bus

ex603 Camera unit

ex604 Operation keys

ex605 Audio input unit

ex608 Audioc output unit

ex701 Transmitting and receiving circuit unit
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.ex402 Modulation recording unit 20ex403 Reproduction demodulating unit ex405 Disk motor ex406
Servo control unit ex407 System control unit ex500 LSI 25 ex502 CPU ex503 Memory controller ex504
Stream controller ex506 Stream I/O ex509 AV JO 30 ex510 Bus ex603 Camera unit ex604 Operation
keys

ex702 LCD control unit
ex703 Camera interface unit (camera I/F unit)
ex704 Operation input control unit
ex705 Audio processing unit
5 ex706 Modem circuit unit
ex707 Recording/reproducing unit
ex708 Multiplexing/demultiplexing unit
ex709 Picture decoding unit
ex711 Main control unit
10  ex712 Picture coding unit

ex713 Synchronous bus
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ex605 Audio input unit ex608 Audio output unit 35ex701 Transmitting and receiving circuit unit - 45 -
ex702 LCD control unit ex703 Camera interface unit (camera I/F unit) ex704 Operation input control
unit  ex705 Audio processing unit 5ex706 Modem circuit unit ex707 Recording/reproducing unit

ex708 Multiplexing/demultiplexing unit ex709 Picture decoding unit ex711 Main control unit 10ex712
Picture coding unit ‘ '

CLAIMS:

1. A decoding method of decoding a coded stream obtained by
coding a first picture group and a second picture group for each access
unit including & picture of the first picture group and a picture of the
second picture group that corresponds to the picture of the first picture
group, the first picture group and the second picture group being
interlaced and captured at different view points,

wherein pictures inciuded in the access unit are uniformiy coded |
on a per-field basis or on a per-frame basis, and are uniformly coded as
top fields or bottom fields when the pictures inciuded in the access unit
are uniformty coded on a per-field basis, and

said decoding method comprises:

extracting, from one of the picture of the first picture group and
the picture of the second picture group, first flag information indicating
whether the pictures included in the access unit are coded on a per-field
basis or on a per-frame basis;

decoding the picture of the first picture group on a per-frame basis
when the first fiag information indicates that the pictures inciuded in the
access unit are coded on a per-frame basis, and decoding the picture of
the second picture group on a per-frame basis by referring to the decoded
picture of the first picture group on a per-frame basis, the picture of the
second picture group corresponding to the picture of the first picture
group;

extracting, from one of the picture of the first picture group and
the picture of the second picture group, second flag information indicating
whether the pictures included in the access unit are coded as top fields or
bottom fields when the first flag information indicates that the pictures
included in the access unit are coded on a per-field basis;

decoding the picture of the first picture group as a top field when
the second fiag information indicates that the pictures included in the
access unit are coded as top fields, and decoding the picture of the second
picture group as a top field by referring to the decoded picture of the first
picture group on a per-field basis, the picture of the second picture group
corresponding to the picture of the first picture group; and
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ex713 Synchronous bus CLAIMS: 1.A decoding method of decoding a coded stream obtained by
coding a first picture group and a second picture group for each access unit including a picture of the
first picture group and a picture of the second picture group that corresponds to the picture of the first
picture group, the first picture group and the second picture group being interlaced and captured at
different view points, wherein pictures included in the access unit are uniformly coded on a
per-field basis or on a per-frame basis, and are uniformly coded as top fields or bottom fields when the
pictures included in the gsessm it ais ifersrly-odest g @perdieldasis shdsaididgeoding
method comprise\%1en tl%(tégctigg, ffrorren?&em%futge FH&}H&% osf tﬁgt ﬁﬁ% plc%ure gqr.oup §néj the picture of
the second picture group, flrsf?lag INOrMation maicating w eti er the Bf& uré i’ﬁ'gftlf &8 ifl the access
unit are coded orf3pRERERI ‘Hﬁ%i%rér‘iﬂ?%dp%?-ﬁﬁmg%i@,sr andists@ng 9He pigiarersfehe first picture
group on a per-frémeeskassiwlietuthefiostflag antarthatiofs it batesdhan thie pistudes dreldded in the
access unit are cggled-ena PRI iraMsIkasis grhdhdsroding the RiEkER OfHBe,RRGADG Pigiuire group on a
per-frame basis bs)é Ee%egriqgthoréherg%coggrdr Sicg%rg. r?f tpe g_gst IBictt:ure %}?OQP O(F a'_epe_r-frame basis, the
picture of the secong plctElre gro@p C(Prrespon mg 189he pICFU 2 ottiveir Si it %’%HB?

extracting, from dfi@'éf the picture of the first picture group and the picture of the second picture group,
second flag information indicating whether the pictures included in the access unit are coded as top

fields o bottorn figlds whendbe.filsfiaspintosgaauan indisaiesdhaidhie siuresiRgiudady the access

unit are coded on aner-fie}ﬁI_ as ecoding the picture of the first picture group as a top field

is; d .
when the secondcf?a}én% ormgétl%igh%ﬁa?cgfgg Rt thie Bl SPIEHI R RY %05&? 853t %re coded as
top fields, and de¢o@imFtHe pRRiraigtiite Fetimdirittnicyioupadradop feridyiefefrihg to the
decoded picture eéthedirsicpicture-guoupamncapestHieid basish¢hei pictyrefahih €rse g el picture group

corresponding to ghe pictuye afihe ﬁf@t‘uPéCtHFE_‘%FOHHHaH‘?e sef668918:1he PiFhiIS Qfdfg first picture

roup as a bottorm field when t cond flag.jnformation indjcates that the pictures included in the
group %é%

n the s
access unit are cot Sﬂaacs? &?_ nt ?Peeﬁ‘dge, _HH B%ﬁ—ljfd’ the ﬁ?:%rr% of the second picture group as a
bottom field by referring® ¢FaitBESHERF picluAeaitHEgirstqsietureligist pUfPapechdrssis, the picture
of the second pictupegfizip sastespandingdo fier@ ¢iase phtiedisUpicturel g wited2A decoding

apparatus that degqdes,? SO4EH HBANAUAIRE D¥rures included in the access unit are
uniformly coded on a per-field basis, and

said decoding apparatus comprises:

a first extracting unit configured to extract, from one of the picture
of the first picture group and the picture of the second picture group, first
flag information indicating whether the pictures included in the access
unit are coded on a per-field basis or'on a per-frame basis;

a first decoding unit configured to decode the picture of the first
picture group on a per-frame basis when the first flag information
indicates that the pictures included in the access unit are coded on a
per-frame basis, and decode the picture of the second picture group on a
per-frame basis by referring to the decoded picture of the first picture
group on a per-frame basis, the picture of the second picture group
corresponding to the picture of the first picture group;

a second extracting unit configured to extract, from one of the
picture of the first picture group and the picture of the second picture
group, second flag information indicating whether the pictures included in
the access unit are coded as top fields or bottom fields
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coding a first picture group and a second picture group for each access unit including a picture of the
first picture group and a picture of the second picture group that corresponds to the picture of the first
picture group, the first picture group and the second picture group being interlaced and captured at
different view points, wherein pictures included in the access unit are uniformly coded on a
per-field basis or on a per-frame basis, and are uniformly coded as top fields or bottom fields when the
pictures '”C'“d%%'é‘%hc%écﬁ‘?g? Hé‘g gaHformly FRQ%%%E%RSE‘@E'&’ B?c?&ré?‘fr?&[?d%%cﬂﬁ .
apparatus comprises:  ~ a first extracting unit conﬂ(_?ure to extract, from one of the picture of the first
picture group aRBCERs pietira 6t fiRs' 88cBRPPRENTE B 5 Sifst flag information indicating whether the
pictures included in the secesd wsitadkropded oo figrfietd tasis ardm @ pepifraume badise firs first
decoding unit configuseg-t, desode: Hie migngiafihe Brsk pisture SEonr S PRINlTame Arsisvdten the
first lag informglign indicates {Nat e pictures, inglude In Lhe aggess LNy e gaded on,agesiame
basis, and decodé the plc?ure 6t the seconc?p_lcture group on a per- ramecﬁja&s by referring to the
decoded picturt 6 IEHHEE GiELRE GO Gh Bl FI R aMBHASS, thERclipoPth&Lesone pittih& group
corresponding ttethed pittuire: of ¢hef fikst picstinei group ;g roua secenekextraltibg sinit Tonfigtnett tof
extract, from ong OfdbeRigtyie Qf- e Assl ic He grovR ﬁbecﬁl@tﬁr@tgfryﬂgﬁeﬁ@r@r@'tcw@@@up,
second flag information_indicating whether the pictures included in the access unit are coded as top
fields or bottonPfiglds’ When the first flag information indicates that the pictures included in the access
unit are cdfled on a pér-HRIFHEEROYING Wakb i@ aEEHIRTY thitEsffurEteiP iR s8ethe Mictifetof the
first picture gropjcasa tppiieldsvhendtte secomd fdyeinfdrmatan miditate stiftatBattie rpictdrestexiuded
;.” Ter aCCfeSS_Um:a%[ﬁneoyﬁ@aﬁ%é%;Eia@eé??ﬁﬁgﬂﬁcgegeﬁgem{wgﬁeom%@f%@?daetpéﬁwtfewg%a@@ ?ttr?p
ield by referring to the decoded pic of the first picture group on a per-field hasi e picture of the
second picture %‘F&SQ %&r%gﬁg%u i%ﬁlﬁ)ﬁ?ﬁesgi%?&r%t g*ct%uer (ﬁ%{ cp’)'iJ it %Frl%%tpt;oﬁgl eﬁés%’ty[ﬁ-i(?[(%]le('jnggtg;ding
unit configured ¥ deeodRCOREFICHFELGERIRS iR Jictlrd ol & abhefierraHeA thasiecéha flag
informatiorsindisates-thaf tive pietuned inicitced gndhe accesspmidang codedkas txntteno fichdsfiasid
decode the pic%qr&gﬁgh&rg%qnd picture group as a bottom field by referring to the decoded picture of
the first picture group on a per-field basis, the 15picture of the second picture group corresponding to
the picture of the first picture group.
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CODING METHOD, DECODING METHOD, CODING APPARATUS, DECODING APPARATUS,
PROGRAM, AND INTEGRATED CIRCUIT [ABSTRACT] 5A coding method includes: defining an
access unit (5502 to S508); and coding each of the pictures included in the access unit, for each
access unit (S526). The defining (5502 to 5508) includes: determining a unit of coding for determining
whether the pictures included in the access unit are to be uniformly coded on a per-field 10 basis or

be uniormy OREN GBS Bior s (L6 M LR e SN RE BT ctures
included in theXEL 68 LNIG kP B AB ATUEE 0P R GoB-RE M o8N DINENT EaiRA TFR2 6, IRCH BT the

pictures is coded 15 for each access unit in a format determined in the determining of a unit of coding

(5526) and in the determining of a field type (S502 to S508). Fig. 8 20
[ABSTRACT]

5 A coding method includes: defining an access unit (S502 to
$508); and coding each of the pictures included in the access unit,
for each access unit {($526). The defining (5502 to S508) includes:
determining a unit of coding for determining whether the pictures
inciuded in the access unit are to be uniformiy coded on a per-field

10 basis or on a per-frame basis (S$502); and determining a field type
for determining whether the pictures are to be uniformly coded as
top fields or bottom fields (S504 to S508) when it is determined
that the pictures included in the access unit are to be coded on a
per-field basis. In the coding (8526), each of the pictures is coded

15 for each access unit in a format determined in the determining of a
unit of coding (S5526) and in the determining of a field type (5502
to S508).

Fig. 8
20
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