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[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

dggg%ggllﬁlﬁg PEG-4 AVC Multiview Video. [Background Art] 10
[ video Itas been around for a long time. There are several

rhéthedsf offpreatieind the visual effects of 3D to a viewer. One of the
RIS IMESIRIDIVO SRESDTRYNIMERIRTSEPF /B IGINAPPARATUS,

viewer's left and right eyes. This is called stereosco%lc imaging which
RERROFNCAREARAF He RECGE M ANE FHGEE AR5 RVGIRCUIT

camsefiasc&mae«atithe 15 techniques used previously to present

ic video is usin tE:e filtering of the color components where .
S R P B s Vo ca R LI BRb L, Codling and
pletcrd ithaitneddhescactpby@n {0008 Reaetity wvith, the advativetnehcdding and

disRlayi IRFNOIRGIRT P HEWLS ¥ v DAY RIS e W full resolution videos
with each eye. The video standard 20 H.264/MPEG-4 AVC Multiview

\LBREKE BRI (RREE) is designed for the compression of such 3D imaging

wherszeach wé@;&ds ﬁg@sw@g ira;tl?arfull fERSQ|UlioNg [Qﬂ@{é].T fg:e)rhiéi@da re several
standard H.264/MPEG-4 AVC Multiview Video Codj MVC) provi a
R RS ae TS e g lretan S8 dond CRRET (B of the

nrosihg gedisitesparge ted: for ﬂmtiﬁeolﬁarwhe.gsletabﬁv@/\&ﬂ'm.mgem the_a viewer's
Stadard MY s the.compression ol IGLIESUSig AIedIGVenCRflBf es the

from reqonsé(ructed pictures of a different set of views. This "inter-view"
predietianotifizes thiercurrelalionou PLRIFSY RpHABE DY fffeEs. One of the

cRINeR§ Al MRtalLiheg parpe siraedpeflicierty compresde 80ithaising the
p',(ftures. [0%05 In thi video standard MVC, the "ir%E;:-r-view" %ediction is H
;fé 1R8O brif) or BIRL Y B Bk ER VIS Haffitly BYE <eifle PRllurgiew-  Suc
dreterrdowrsts inddumatidre Tesopidiore of dep coluneinforinatmrhissusediteye.

'Tgt?@gﬁ H@%ently, with the advancement in display technoiogies, viewers are
now able to view full resolution videos with each eye. The video standard
H.264/MPEG-4 AVC Multiview Video Coding (MVC) is desighed 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 toois which allow the efficient
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
the pictures.

[0005]1n the video standard MVC, the “inter-view” prediction is performed
onfy 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
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order of reconstructed pictures of the same view. In -I 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

ORI the videq siandard JHeh ¢ W?é%s&r%pr?ﬁ%%%@%é%Sﬂﬁ‘ér in the
correct decoding of the compressed video. A view component as define
ififfe W@d@aﬁ%a@a &ifiarat WeOESORIETION & a%BEedicture order count

reaseatasion af ardaydn fogRaliR AGEEST MR IPEE GXARRIA akaadew st where
a picture. ;BL&%)OOG]The H.264/MPEG-4 AVC Hit%h Profile is wide_l%/q?sed in
;

VAlfotié CaPpliR&EenECsheh R EigH BERATITR Siofagé NMBHS aRffIsgPY @ buffer
Dediditiosp Exitjitad \iidebBrodesastingl SFde Mbilttiens HigheRrofilerdefisedssary to

[ vid t r ' ig extensian of,the
R R B oA PR ) e somponen os
14 and PG AVEVRight Prefed S e btilbrg ab & B IMDMediso a coded

suppeEdhedrerding ofcRMPTeSIRY videc-skeams Uit BRIMMINIBa view is
Hl%h Profile. In some implementation of the MVC standard, the decoding
St BY# IRew can be achieved independently by using the implemented

FECHBB%MF?E&G%A&@M@MSA{\%W@W @fer&ntii@n]wZ@e[ﬂ?eMdalin various
.F’afE? 'a%%ﬂié%osmlz\ﬁ'gi?oa%o?? ! DR SARIUED DY & pOgIossive HiEh Peinition
interlaced” scan camera. Inthe case when the video is"captured usmg the

iRtigHiEed dsn B czamersting H. Jow MRt tyig w\rHtgH i fnobrefite fireddiesthe video

sehatieedingy topls dawgstrdispedificallydadiandls interaced S9@PeG-4 AvC High

captured moving 25 pictures. Each picture can be coded as a frame or ]

fié10E 55 ¥ABHM FAISIERS IR RISIaSRIE M A sRorRWINERGipfYg High Profile

ldeatiarsnica fraraedqueivyemaliftiagtyve vh trgtintadaced afiagned telepressed
%B shows pixel s népwirag loca&\i’olqs ﬁ&@iﬁl}%%;tuies where ea

FIG. h .
ih/{%ﬁacsetgesac%ﬁn%%?i%l iS co&é\é‘%s a!f?e pIcture. |nr}r?é’ E:nfsém %Wﬁwnet ation of

s covitpRimenizard flokls soaie goderhal difance mdsirmbhieieBIBdependently
the (rarng BRS Ty RIGHYTS: QEAEY, LOMNP INIPSRTE e gerOf each field.
[Summary of Invention]

[Technical Problem]

[C007]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 a set of coding
tools targeted specifically to handle interlaced scan captured moving
pictures. Each picture can be coded as a frame or fields as shown in FIGS
1A and 1B. FIG. 1A shows pixel sampling locations of a frame picture
including two of the interlaced scanned fields. FIG. 1B shows pixel
sampling locations of field pictures where each interlaced scanned field is
coded as a field picture. In the case when the two complementary fields
are coded as a frame as shown in FIG. 1A, the frame has two picture order
counts Lo present the order of each field.

{0008]One problem with the prior art (Multiview Video Coding Standard) is

that the definition of the container, or access unit, when
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[0008] One problem with the prior art (Multiview Video Coding Standard)
is that the definition of the container, or access unit, when -2 each of the
pictures (or view components as defined in the MVC standard) of different
views is coded differently either using frame coding or field coding. FIG. 2
shows an example of access units with different picture coding structures

for each view, i3 shown In £1G 2, 80, access. unLgoniainer A83: ShoWR ) or
in a’module contains one fram picture or a view 2 and one f1ie
plifirecot aivew & wheecadi tie mrdeg < ihie cosiaig éraBres sibwa ar dield coding.

pRgule 202 Fantaing onfy ore field pictrs gfithe iy &if}-@@ﬁedﬂ:ﬁ?ﬁ#@ecoding

compression efficiency because the frame picture of the view 2 inthe
SCEHSEY [Tt TRTCRRADMEN- utifPeStHRWALER -y BreficAGREPSH teqRBIR IS A 25

10 09T herdyeblem ddthaheacs are st saitigHacs 9esdvpalmaysne field
cantain all_the Pictlges or view com onents}: of differentﬁjews Thus, it is

RO BUSHIE 16 EBnS T IRE SRR BF ceth HEESSNTRAIPEY aSirnR" A agmodule
B0 2 effer medehspecifiedfia thepiidteosstafidird toiemsute prdpés reduces the

Teending o InerReBRESEEAAICEd kP BHOHIRAADGE BANR, W iR access

prior art (Multiview Video Coding Standard) is the constraints set to
reBifich $en6i9b BiitMe At ShmitnEDMEIRr ISR I EamANNThidtgrasert -

VigpoeomRensRis reflainesdn tha MY E.standad) ob marsdhagic@enot always
Views, Eve@Eggougéw&the maximum size of an accezs unit is restricted, the
|

: . h o
FRRHATE ERSSiRIeY (BP AN BB PORE ML SEURRISy thdhus Tt is
MY Costegités dpafceaxtihaiie whwithie hececteascanit coittdinehis iotts defined by

%?@é?f"ép?ﬁogé‘f% Qkﬁgﬁt?mpéﬂg"é(j‘é%ég%%‘%@srMB'%W?ﬂ%%?&%Eé%c&ding of

decoder where each view is deco y a separate
AVve eupederspd VifRse constraints defined to restrict the maximum size

qlan 8568eS AREPILHRBINAL GhSHIeHe BIORET decqiingtpfi@achwigd Coding
component within the access unit when each view is separately decoded

RFaRqAGEheRdENt GRRSIER Hch okl iR IRbIGAE tEfalinlfm access unit
rembenef shtesrand theirsizpiof wash ietwie forview cosmerentdisined in the

qe{ped in e M\ %%Pg%d%w%‘%@”v?e”ﬁceééé’é“éh%%é%oé'hzéangﬁrr%%‘FRtsaze of
invention has béen conceived in view of the

an access unit is restricted, the maximum size of each picture (or view
components as defined in the MVC standard) of each view within the access
unit container is not constrained. This will create problems for some
impiementation of the MVC decoder where each view is decoded by a
separate H.264/MPEG-4 AVC decoder.

i0011]The constraints defined to restrict the maximum size of an access
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,

[0012]1The present invention has been conceived in view of the
circumstances, and has an object of providing (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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circumstances, and has an object of providing (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 35

implementing the coding method and the decoding method. [Solution to
g)oqwn[qglglg geﬁ?jfing method according to an aspect of the present
Eventlon IS aco ethod of coding a first picture group and a second

piefLiré grbaﬁ%@%%ﬁh@@%@@%ﬁ&%@@@@é@@lﬁ?éf@h‘ﬁ@léﬁ\?%n’ﬁt@’lVeﬂtion s

@‘9&5@15%‘@&5%%!H%'@ﬁ?sg%f'&ﬂgea&r%%‘?%%éﬂﬁté@@@ﬁ'ﬂ"gt@ture group

picture of the first picture gro 5 and a picture of the second picture group
tﬁ%ﬁ%éf&éﬁ&ﬁﬂéﬁ&dtﬁé‘ﬂuaﬁi’ YAt ePfirSt REGRE griGip;RRE Co e%% coding
ohthe pictwes dlacludedfﬁrm the accessewst, the aa@eassmgltab@ng[ﬂefmeothe first

in.the definin nerein the defi includes: determinin nit of codin
e L R DR O

56 uridiekmty c@ﬂébeoﬁl%sbeﬂﬁéud&amgw,oraaqaemf@am pasis; efhdihe pictures
GRletINg afield dvaedary, ?@@H@'%‘é‘&%%ﬁhﬁftS'é‘?n?C&éfﬁﬁ@d%Oth% defining,

uniformly coded as top fields or bottom fields, when it is determined in the

d‘é‘f‘@r’rﬁimﬁb@oﬂﬁfﬂ?ﬁ‘f’%ﬁ BGHiG ShaEiREPiEtMaSinAldRusRARIdedstermining

wHisaretoche gociedon a perdieldd bHmasisc el imthe r@dmg,eeaﬁrf@frthe coded
plctures is cci%%j far each access##nlt ina formatg dleEmlned
d

detShing of 8 n i the dsef:'érmlnlng ofah I‘(ﬁ‘%/‘?’eﬁeid type for

aunit 6 de an
[Oetetimcbrding &5 itiee hhaahmdtlsrnseamettbimam tifkstdifiante dep/bettomfields or

Yl dhe pighres Nlpded in dpeSAMEPRCeR WHLE lied Ufeacﬁgé@%f coding

20 efficiency i is improved when the inter-view coding is performed

EOARERRGHETHT B%e! BetefRfhifgBraATR OF LoUing, % Pk GRERGMYa Per-field

wbgtbeéawlﬁﬂtﬂ%&:@ﬂaa@eéélaiddfaﬁ’q% o1 L PeRE TEIRB D BSISe Bty Ness unit
Setto refeﬁ ceﬂeldn_%) Pthe determlnm ofafJeId §Je a a§ th
ure in the

iR B hetRss T 2 fOp fElog bottén%‘Pe‘id" &95'8
tdm&erf@neimxgedfoucfmlﬂew;fmg and in the coding: the picture of the first

Rishre Houp-andtoe picture of dhe secand aighpne or Q‘Hﬂ%i@?ﬁrame top/bottom)

corresponds to the picture of the first picture group may be obtaine
PAsell 6 tRECVAIGESI BEtYA Be Fefdie it ield SARS Flal Bnt tHe ‘rfé?éireﬁ‘&@ coding

efficiency is improved when the inter-view coding is performed.

[0015 Furthermore, in the determining of a unit of coding, 2 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
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;
and the value of the reference
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bottom-field-flag; the value of the reference field_pic_flag may be set to a
30 field_pic_flag included in a slice header of each of the obtained
pictures; and the value of the reference -4 bottom-field-flag may be set to
a bottom-field-flag included in the slice header, when the value indicating
that the picture is on a per-field basis is set to the reference field_pic_flag.

[BILE Fugapimore, the coding ngy Inclyder, co '%%:‘hﬁapic%r& pldefirshe siice
picture group; using a rédictive picture genera%e frofra plcf‘ure of the
firse picturehgrotipe ared wd dinel b pictinet dhihe sdcoad pieture peotipsld basis is

‘%ﬂ@g;&'@ﬁ_eqfe@e?ew@é"ﬁ@i’@ [&ip&gg@a%@nerated from a picture of the

second picture group and (ii) the prédictive picture generated from the _
ﬁi@ﬁﬂ‘é b‘f%ﬁ@“ﬁfé‘f“ﬁi@uﬁ%@g‘f%ﬁ?gvmﬁﬂ {RE 46 ss R ‘ﬁﬁ:mh&riﬁftﬂé”e of the first
Ricture b e secentyld pistie igwpntSircgdhe praiptohalk tbr RieBIES he first

included in the same access unit js unifieg,g_%e coding efficiency is .
RISTH MR AT RP Ui SrRIREHUE ot R BRI T iRy Bpins one
thé pirtareofdhaisecond pictwengreupd [6®1IT] Eheicbdirgahdtimd esapd picture

fypnes iQﬁl&r"ﬂﬂ_FFﬁ&‘%’?&ﬁ%ﬁ%%@ﬁﬁQLg%ﬁ&%@@@ﬁf&%‘aﬁg?’piﬂ&éﬁﬁe of the first

coding, wherein the checking may include: computing a maximum
RIRTHEE o idBs FHILBHEH P tREGRERIGE IntIGHEH 19 iMeablEss i, the second

wg}w&ngr@tmximm@tﬂﬁdo% %@#teﬁ f@nb%@; &If_cﬂaee@i_qudwlweme same
in the access, unit; and comparing the_number of slices with a i _
BSOS e RGO RG0S TR CORpUBAT F5 (Reer-view
qorapiutingeofadimaxisnperfioumbeedriof shides; afdikepntimbenbtbytescwntth picture
agpgﬂrg_s.ponding one of the maximum numbers of bytes computed in the

computing of a maximum number of bytes, and feeding back a result of
theCoipagseadoheeeting, fha viumpbdest Blicksianahhekingsendermance of

semfeingebtaised;n theeCodigrf, eashalihe PHiUresediivg akly include:
stream 25 that cannot be decoded can be prevented from bein , ,

SRPLRIER f0B TBF FURHEI RSB BRATRE S6Rty U §8472560R gf&ﬁ%@ ip&luded in
icecased 3 eicreasathbasey anrtfze nesit of dhebeompatigonsfad haekh of the

gffE‘% PSs SRMBAUNY; B dngrease %‘%‘tdeacrgaé‘ér%%“p‘é‘ﬁn%‘%ﬂtéz?s%?ﬂ B5eERLf slices
nables adjustment of an amount o cotied data.

with a corresponding one of the maximum numbers of slices computed in
the computing of a maximum number of slices, and the number of bytes
with a corresponding one of the maximum numbers of bytes computed in
the computing of a maximum number of bytes, and feeding back a resuit 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
that cannot be decoded can be prevented from being outputted.
[0018]Furthermore, in the coding, a quantization step may be increased or
decreased based on the result of the comparison fed back from the
comparing. The increase and decrease in the quantization step enables
adjustment of an amount of coded data.

[0019]The decoding method according to an aspect of the present invention
is a decoding method of decoding a coded stream obtained by coding a first

picture group and a second picture group for
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30 [0019]The decoding method according to an aspect of the present
invention is a decoding method of decoding a coded stream obtained by
coding a first picture group and a second picture group for -5 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

QP 5 B LITSh R FHRSING WP AR 1D & FRGO AR BTG BTG BEING GEPIMIRE of the

at different view points, and the decoding method includes: determining

RRERRErROFHE? IO PREIRS SOBTamRPNrE FRcFeRifBlip R fieyHehRIRfagGHouP, the
Widt hridieWeobthasesond sl McaeuUBrvitBEiRg ageaFSHNIE different view

d ding the pi f the first pict ing . dicti ict .

PRI EAHATR GGG R HIar ke SraGR HALAESHIYS Ghaot the picture
mtmmfbﬁthné&mmgdapﬂ:tmie gyoupm.mmgimmevtkﬁ(t)\a QMd@ivéwmaa@pd picture
o T LC B {el N Q&%Mi&?%é&%ﬂ RiEtre growp &@dfm&ta%%d%\ﬁa using

picture 10 generated from the picture of the first picture group, w

aoeesiiclitvie piciiameetsepretiieroPhisisee MANG EiSTPioB arpti and deceding
_céﬁ@hogi;j&wé the m@t#@:ﬂﬁ@hgaégﬁ@ﬂf@;w?yr@sw@%mma‘} is detednained picture
In the determining that the picture of the first picture group.ls notin . . i
SFRAASEELER GURIS T SR 5 BS ST BIoR BFouID, CaRePprlisHye picture
igehumtatkmftbenatbegsstunit it arfithedicst i ciove g relipirstbatpotted. (Bt including

org] : . Si i [ 0

P e g S OB SR LR CIPIER secone
(etHEaE odeeydIng tdn driemelnaibip Preiaierainipetantdlee miEedecel she first
pieeich\va-Ristiy e odiffesentiremheoprigina neeristive ¢ eHa eelRéicture group,

Furthermore, a slice header of each of the pictures included in the access

SBURIETHERIBEY tiRE fRIH HRETAY Ul B0 oo™ IR AUE SrRH theutputted.
detexnliningpralinglte vidhedieldd piinflagiinaldterd fndbessisesheguietatned after
t ' the first pictu of th . -
R TS oot e R O AR S argay precenie
siecodingrsap; kheNreeiNdwargesnticating tHamplsichrecdswnapediwia: picture

kagis-is 5800 the igldiRicpflageindhs Gase where a value of the 25
bottom-field-flag included in the slice header of the picture of the first

piBark! Grotpermathed diganeastahe Rt it Fi YRRfuE frthindhe access
hegdiecRidéetpictive_oidhgagenontheithe ordigd itfragyabel determisedmining: a
that the pjctur, the figst picture group, is in. synchronization with the i

SR R B S BB DAL R BRGE o e s
wigiireclirde pdegpdiajine pidugefdhkdidstpic_flag included in the slice header of

the picture of the second picture group; and when a value indicating that a picture
is on a per-field basis is set to the field_pic_flag, in the case where a value of the
bottom_field_flag included in the slice header of the picture of the first picture group
matches a value of the bottom_field_flag included in the siice 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
picture group, using a predictive picture generated from a picture of the first picture
group; and decoding the picture of the second picture group, using one of (i) a
predictive picture generated from a picture of the second picture group and (ii) the
predictive picture generated from the picture of the first picture group, within the

access unit including the picture of the second picture
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30 picture group, using a predictive picture generated from a picture of the
first picture group; and decoding the picture of the second picture group,
using one of (i) a predictive picture generated from a picture of the
second picture group and (ii) the predictive picture generated from the
picture of the first picture group, within the access unit including the
j t picture -6 gr ' ecodi f. [ f th o
e P A dhoe e e it
sietgieTonae v dhsideie grinp e thetihnsy mipksAtzafidh svfilishe isidttregroup is

efdhersasand R e i AURItRe: HICKIG inelugedrB theaske s dtliF@sHilip, the
the first picture group may be 5 outputted. [0023] When the pictures
RETEERT 1R A Colibs O EATE A5 YRR Ao SlFebeRIF SiFerOREP may be
intemsuigwcpredictive decoding cannot be executed. Thus, the decoding is

n he.cprrespandi ictu rmally decoded.is e
g e T L SR SRR W pnchronization
tWishdigRaisiobaE picthresh tRe-MamuidiRsHCBveh dece duxe aaepet be executed.

HAUERe RiELERE R G Sighlvesth €8N RRLYRCRIG KIZHTHE FR4RE: normally

apparatus according to an_aspect of the present invention is a coding
%?Ss%ﬁ%%&%eﬁfir&’}ﬁéﬁ% 00 UAE GeBiTY THEGRET BPoap thaecome
arecirdertacedoard eaptured, athdiffaant vigio pouishaas dheate oatdrg unnatural

%@&%rraélésa'PeCH%e% an access, unit deflnlprgsunlt configured to define an

ed,. Verc .
cess unit inclu md’a p’lciure of the first picture group and a picture of
tH¥0S4dore psletirdrong thtit T enespdndst o ahcapitgicobtire pfiestent invention

RICHIER BIRLR: gk 816RdiRg URE fontigkred grr&%@egﬁ]sen f%ﬁh@ RICUEBAd picture

included in the access unit, the access unit being d by the access

GR9D HeRhiRGEMESTIRGRH BN acRBEY SRt fleMifg BAk Wataeseiats, and the
udiEHelacepg determiningdwaiil canfigaredds daterndiegnvhegtheritheonfigured to

Righies ncluded In the accgss ylt are to be uformicaded.an.a coy s 40
per-ﬁé?m BaSis 6t o A per-frame %asig; and a fel §'l/pe aetgr%#ﬂﬁg%ni?p and @

cﬁdniﬂgw(etf tb@@@nﬂﬂemmwpiéﬂwegtarea@mdaimrﬁtg_ﬁgpueds_'e of the
2 Lo figlds Qo POURM Ikl NG NG HRIL QRGP NG ARISHRININBHAG  cryres
determines that the pictures included in the access unit are to be coded _

ORAHsELE I BRSISCaRT YhE dOArRFGRRSSCORRGINGIARI Yt Rash DAReSS unit
RisRHesgfoneach agaessin 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 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-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.

[00251The decoding apparatus according to an aspect of the present
invention is a decoding apparatus that decodes a coded stream obtained by

coding a first picture group and a second picture
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unit in a format determined by the unit-of-coding determining unit and by
the field type determining unit. 30 [0025]The decoding apparatus
according to an aspect of the present invention is a decoding apparatus
that decodes a coded stream obtained by coding a first picture group and
a second picture -7 group for each access unit including a picture of the

i . : . |
O B R e LR L B M Wikeure graup and
anell Bhereceb ki RIGANErBifs UbiAGeED iRt CRIRRIBREGIEN PEMHE of the

hesdeneding apRAaiune iRckides-a fetarpinatinuniLcertiguedbieture group
determine whether or not the picture of the first picture group is in

QHBRrofAHISH Wittt BRIGRE of Y KRG pitilite GroupSiRRIAghEPParatus
accksteynit; and eededodingruniicaniigivede th tpediaran differerm adeodingr ot the

processe nding.on whether or not the _determination uni .
T B e R R TRl M ene picture or e
SPTeMOmiCition eittihevpidtind o? thecessond pietureagisapdiog2eyitheo nfigured

RECHEHTD AFCRTF BB AR eRAEE Of TBESUESSTHJPYBERY ISR WHEBR8Mor not the
causing a computer to code a first picture group and a second picture

GrRGS Ak NHE e etrARY e HIRUAE Rt Oictl pEITRS PAFI g roup is in
progrAra ingides: Wirtinihg ancaceessruhit iselusting @ qictargafube 15 first

' oup and a picture of. the second picture groyp that correspond .
b R R S e e S
ipchgdedhinceesitges saoritp the adcess dmiebirgf dufibeckirgtioa pdefiiing, second

whetsin 116 defiping dneludes: determining ainid %eadne Mokt view points, and

determining whether the pictures included in the access unit are to be 20
GRROPH Eolle6H 4 Por-figR 5A3% B oPCaGET-HBdNAYRINgg picture of the
getarnmpniagra figiebtype daddefenmining woetherthequshdesarit@ bgroup that
uniformly coded as top fields or hottom fields, when it is determined in th
HETRTHTGSa AR Bl Calimg e TIelor e eI e AL LA o o the
aietiorbe ¢odedied apéhdisiddsasisyaiid i the cutliagy edchafithelefined in the

RIEKIRS2 IR SPARTHRL cRALACSESTEHNIED a fprmatdatarmined n g?‘ecoding for

determining of a unit of coding and in the determining of & field type.
[BENTIHR PRoAYARTFRBECYAMPIEtARBtER HESE dNtHe Présert mukHHoR’ to be

uniformly coded on a per-fieid basis or on a per-frame basis; and
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 inciuded 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
unit of coding and in the determining of a field type.

[0027]The program according to another aspect of the present invention 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 first picture group, the
first picture group and the second picture group being captured at different

view points, and the program includes: determining



10

15

20

25

30

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 30 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 vie ints, and the_program.incl . determining -8 whether._ ..
B S R A S SRS BB BB TR S ffRization
pfiird g thictetoid pletuse epodpPivitnie thecatte s tnn; Hirl access unit; and

nssfesming diliprenkrecadting 5&@%&%9@@%@%@%%%%@ HBenot the

picture of the first picture group is in synchronization with the picture of the
PESBRPHIEE GobIS T RS R ASilngY 16O 8RR griife dRGRifture of the
agoyaing e areagpeeh ahthrdmsentinveniion is an integrated circuit

t a first picture group and a second picture group that are . ,
R & e R A e A AR R S e B MFant [pvention
i@@dé&twa&ésﬁmnfﬂd@ﬁﬁipgm@6mgmwum1@rdemwerah8aeceggd picture
WG INGIVARO A PIcHES QLU HIRt RIGUIE-GrPUR anka-ietie R MBnts, and the

second picture group that corresponds to the picture of the first picture.
Jri6er atRfa CoBiE I ¢ORfigurd t& EorRRS e A of BENPRGu Yt ifadayred to

ijﬂe?fliﬁh@Célﬁsédéﬁisistf&&:%Cﬁe@%ufﬂlgbﬁi'gg(;(ﬂaﬁ@e@fmhwfig@ﬁﬁﬁtu% group and a
efining unit, wherein the access unit defining unit includes; a 15 .

RCHE Gt SEr S R SR B BELEAMTG SRl gicture of the
mmreixzmmgeddmmdmm Urgtzat_!@:tmbéiggifedmw m@e@mﬁwt’ thg pictures
RREHIRIE4HASIA @50 DI HIAMSDLAS RN IRy REAREIMPINGU L e 55 unit
configured to determine whether the pictures are to"be uniformly coded
SEefopifBIdS Bt bot BT AEIdSst itheAGFRSENnikEcodRfg iR EerHMing ik des: @

detarmiesdhas thee28-pigtires inaleded in e agcess dRitara febavhether the

coded on a per-field basis, and the ¢oding unit is configured to code each
R BT I O ERSE G o Ao HARPRIAR 5 B on @ Per-field
s -coding: deterfnanimg biadiand hy dfefieltvypaidetermimimg unit configured

[002kEhe inteqratad lreuis @Eﬁ%‘j&g@%ﬁ nother, ﬁggggggéyse%ﬁ%pggems or

invention Is an integrated cir t decodes a co am obtaine

defibya firde pictite yFB§p-and of SeRdnd SIBfeeTyri0g o7 6@t icpdass that the
L&Etures included in the access unit are 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]The integrated circuit according to another aspect of the present
invention is an integrated circuit that decodes & 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 captured at different
view points, the integrated circuit 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
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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
30 view points, the integrated circuit 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 -9 secand picture group,.within..
R 8 e o B B g BB hured
decpaiiigrprogéseeendepenelilig D witetssrsor ApethE ndetermihatibaruait not the

drterminga st tgRiciue-Rf1be firat RIIUSE-BIPUR IS HL RYAE ﬁemt@fr[bup is in

with the picture of the second picture group. 5 [Advantageous Effects 0

IRVBABERT ERIBBIALLEI ARG o the GeltDEPESEIT RiBtHER, FiALE the

fonanas nifiejd diamesrtapdotiany eritadrife pictures included in the same
nit is unified, the coding efficiency is.improved when the

L s erthine Tt (BAer BeSiARON Y DR oy format

[FieldYARREe. 1opghols an exbrallehef @iftbnre pittated dEIG 1B} & AG access

1 ghews Al eXxample, ot Adfigte BICHIE i G LB, A SHOWS AR &M o ding

of access units with different picture coding structures for each view.
[EIGSHPSOERG. 3 shows a data structure of an access unit. [FIG. 4] FIG.

4 igia furetionptidleckrdirgramdidystrating a coding apparatus according
;ﬁ diment 1 of the present invention. [FIG. 5] 25 FIG. 5 is a

nctional block diagram illustrating a view component coding unit.
[FIG. 1A]

FIG. 1A shows an example of a frame picture.

[FIG. 1B]

FIG. 1B shows an example of a field picture,

[FIG. 2]

FIG. 2 shows an examplie of access units with different picture coding
structures for each view.

[FIG. 3]

FIG. 3 shows a data structure of an access unit.

[FIG. 4]

FIG. 4 is a functional block diagram illustrating a coding apparatus
according to Embodiment 1 of the present invention.

[FIG. 5]

FIG. 5 is a functional block diagram illustrating a view component coding
urit.

[FIG. 5]

FIG. 6 is a functional block diagram illustrating a conformance checking
unit.

[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 -



10

20

25

30

35

[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 -1.0 an MVC access unit.
[FIG. 9] FIG. 9 shows a flowchart of processes for checking conformance
ofnan Q/Ie/(aicgcgsesus liltnit. 5 [FIG. 10] FIG. 10 is a functional block diagram
iﬁusmatlng a gecod?ng' apparatus according to Embodiment 1 in the
aregdenfihvention. [FIG. 11] FIG. 11 is a variation of the decoding

aRparatup Jlysteateslivd G J0p HRdELGs 15} El%-c%ﬂﬂemérﬂ%%%&%n MVC

decoding processes for view components in an MVC access unit. .
FHERS. YRschematically illustrates an overall configuration of a content
Ismoviding system for implementing content distribution services. [FIG.

.I .1451 iIIu.spatesi an ex .rnil v'iew ofa(;I IIuI?r phone. LgIG. 5] FIG.

45 atBlotk Bradnn Il b EEArBIe o 3 NG B goFpparatus

caetiudad plpbe . §FIS di6h €46 .116: sthematically itlusinates .an example of :

atrﬁﬁyg@il]configuration of a digital broadcasting system. [FIG. 17]

FIG. 11 is a variation of the decoding apparatus illustrated in FIG. 10.

[FIG. 12]

FIG. 12 shows a flowchart of decoding processes for view components in an

MVC access unit,

[FIG. 13]

FIG. 13 schematically illustrates an overail configuration of a content

providing 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 iliustrating an example of a configuration of a

celiuiar phone.

[FIG. 16]

FIG. 16 schematically illustrates an exampie of an overall configuration of a

digital broadcasting system.

[FIG. 17]

FIG, 17 is a biock diagram illustrating an example of a configuration of a

television.

[FIG. 18]

FIG. 18 is a block diagram illustrating an example of a configuration of an

information reproducing/recording unit that reads and writas information

from or on a recording medium that is an optical disk.

[FIG. 19]

FIG. 19 illustrates an example of a configuration of a recording medium that

is an optical disk.

[FIG. 20]

FIG. 20 is a block diagram illustrating an example of a configuration of
w11 -
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25 FIG, 17 is a block diagram illustrating an example of a configuration of
a television. [FIG. 18] FIG. 18 is a block diagram illustrating 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 illustrates an example of a configuration of a

recording medium that is an optical disk. [FIG. 20]1.35 FIG. 20 is a hloc
R e IR 1 R IRt PR SRt e and the
dictitfordegsidingnivgithd picaneidoibg esathof dmbthdipienis

ingmethodaceydingipeach of Embodiments, [Description of

mbodiments] [0032]To solve the above problems, a new method is

intoda¢dn 1805 BorEfaiRRAYDIETIPE CBing StrdciireTRaRRIfidy pistiaduced to

anghisgzand tkepiata size @epchpigture (Froacview sampenedtasy) and the
d aned.in th? Mvg sI%ndar ). within, an access unit. What is nofyel %b,out MVC
& BrSlehCh bR SRS RE Rderl Tl SHBR URetet i St Sstlle

the present mveanctlo
déeodiagdofvel Wide @ nstrecgasconipresedt:tisingahe! M@ starelard dynt invention

implgmentationwhere; fach J0Viewsis-seraiately decoded ysing AXIS1I0 5 video
H.264/MPEG-4 AVC decoders. This new invention will force certain

BhRHAMS BN thESEstA' 8iRE dR8 ShVhe toarREdp vdrtiirsyRREREWHT whake each
NifdWeios gpghaviay crmpeaent e glefined iy the MM Gvaterrardwithi coders.
access -u”it$0333th}5% advantage, of the present invention is to,
Pt W CEE ™ ) é’ﬁESa%E’r"gﬁ‘d‘cFé’cfbgp LU heMVE SEiRddAS 3R on the
prelsery inveretivnialsoy Melpstodmpenre portincpefiicieneytsintevit alowsonent as
RGNSy predigtends, %Pé?%ﬁ%eﬁﬂ fieldpictypes of each view.

[0034]The present invention includes two main processes, that is, a

d&diAg 1 procasty rortaeev it BenipeRents 16V an desels itnitapteent lower-cost

derrlieg Riagess c8adpr shaMievweampenenis @ arReCpeddtt ThRention also
resent invention restrjcts the values of syntaxes field_pic flag and o
gb%{%?ﬁeﬁﬁ‘-ﬂ&%‘%&ﬁ 5ng[rFeg‘ic:lency sinte it allows ™int&r-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
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
associated with a view component is coded as a fieid 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 field, and that a value "0" indicates that
the slice belongs to a view component that is coded as a frame.
[0036]The bottom_field_flag in FIG. 3 is used to defermine whether the
slice associated with the view component that is coded as a fieid is a top
field or a bottom field, The presence of the bottom_field_flag in a slice

header depends on the value of the

- 12 -
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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 "I" for the field_pic_flag indicates

t esll belongs to. a vi wcom 006 t,that is coded as a.fi .
{?[ ava U‘e |n§%5f3e’§a{r?§t the &fice be on%s §a%?§vg/ ccrrz’eo?ﬁd f% mdlcates
ishedoRd Heea tihath 23009 36] Bhei buttopmfita-glaly that| (3. qumam ﬁeld is a
djarsmnayBcging SiRe-a50¢Red WISR he YoV cORBENRIEMAL S the stice

coded as a field is a top field or a bottom field. The presencé of the

SEREMSHRNETIA iR § SieCHBRRI AL pEMRs Gnaneshiae 6 fiRid1is a top field.

ﬂeﬁdvmrﬂaga&wfsxagn@ée @ \taal.ge/aluéoasﬁhﬁm;:éwjlelotlﬂgg mngliateSheader
that a & that belongs to a view, co onen that i

T SO e ISP AR A8 SO R HETEALE T B harHlge esder
tisat eétdads to a view component that is coded as a field is a top field. 5

Higwey ernunen. Qs BeIdAdRe valle pLibs figldpicflag I ASICE of slices and

header provided from a coding apparatus, the bottom-field-flag of the
$REE HeABRe [sUnAKERS [0BTFMNE BRESET RRARRDM HIBH r@SRISIRE Hotk
noopey of slices and total number of bytes of each view component

ithin an access unit. 038].(Embodiment 1) FIG. 4 is a functional :
gl‘%@?’&%ﬁ?gﬁtll stratli\% c%dlf%gaap Sﬁlfsnfg) 2le5kifipgem Hliustrating =
Embodimppttasiithé presemtdiverittof mbhelicodimy lapfatatusrE@ énamnnvention.

WE%%&H‘%%%@%%& PBLLef e uiew aﬂ%@@&égrs o é@&r&'%‘%’@fe view 1

and includes an access unit defining unit 20 a view component
GoWIrRy Rist BB frive pitsiit 2 ofih@ W6l 4S8 BR BECiFctRIEctERBIAg NIt 20 and

RICWEDS LR iGTEFR FrouRlobiRinebby Caplirig@ne obieah &aneibeVigWone of
picture of the view 2 is (gne of interlaced movmgP(E)lctures (second
ptu

b”&%r%‘ §76uP) DO BE By ESpt{viRG FIEEAmME "BHREPSAINGE VRIWFIRALFINS 2N
isidi¢ferembfrorththevigew 1. 20 fRO30¢Ehecactegseunikadefhitg onik 26F interlaced

'H\CA%‘?& %%@G?%féc?gé%%nd picture group) obtained by capturing the same
object from the view 2 that is different from the view 1.

[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
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
basis or on a per-frame basis. More specifically, when the pictures included
in an access unit 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,

13-
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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 corre nding pictur r ded wit i
R T Bl e A A e A L OB LB on 5
whetfietdhé agisturdwinehitreaf incsh ek cdssanm aiegowBu@ifbrafiscodedto the

QRra Re{:fekk 30 &%sig%.on a per-frame basis. More specifically, when
the pictures includedin an access unit are to be uniformly coded on a

PERFAMNEIRRIK, *&@eﬁ?ﬁﬁﬁﬂES&hatoF&%rﬁ’ﬁ%Wgeﬁﬁﬂ%ﬁdﬁéH AENGgcess unit are
tefesenee diedd opica fiagrthiaii dsmasiviethal variahle.dadeantrastertinihgnunit 40
the pictures included in an access unit are to be uniformly coded ona ..

SR DRI Ao AT B S AN 0 CDA A (g (op feles or
tedetenceifidtts . pidMflag. $004ijahen ihis detdreineeringt tetpisnirdsg unit 40

I0CiUdagh ip,a0 AGRESS HDILBIE, mIFRELIHGT Abe RELHISIEOAIS BB able, when

unit-of-coding determlnlng unit 40 determiries whether the pictures are to

e nifsTHRRTEEEED Bto b if @4EH B8 HEIR HERIE. Mo speERRSaIN, the e to be

umitreeoding detesniniBorunil0 BetsoiRkrie missancadelitearieitklatat the
that is an internal variable, when it is determined that the pictures

AT S48 it 6 58 20 Moy EonRUGIE b HEARe s botom
¢anttastt mhemit is temdiminedateattie mictunds #ilseed ihldntactbss reference

&@{@fﬁ,&;%%ﬁéﬁgm%@ggg@é ;?x%[%rg'su .%Iq@é'%‘?fHP. EAdG nen 17 is set

etermining unit 30 sets "1" to the referenc€ bottom-field-flag. Here, the

BRoCERBInEEke pitfstmER l8nk aufeae 1" isNdae o tRe rdferéfibeto the reference
fﬁﬁiﬂd._?&;ﬂﬂ@gw*@n ir']éo'é iﬁ;@ﬁiéﬂéiﬂie&f@fiﬂﬁ@ﬁéﬁéﬁ%%a;}i@%a_ﬂlagtf%iﬁieidjiag.
utomatically set to the reference pottom-fi -Tla view. i
D YA & o806 S e DA of BD S S Rethal T ictures in the
detenatinbek byrtheashivpfbedingtdetermining deiie 8o aridghenield0typel the field
gggeé“a'@t@%glgﬁ#gﬁﬂ&e%b ArcessHni detined by (RGeS YAL access unit

INning unit
defining unit 20,

[60431FIG. 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 800 and the second view component
coding unit 904 may be combined.

[00441The 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 D001 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
picture D001 is a top field or a bottomn 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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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 904, and a memory unit 902. As a variation of the
view component coding unit 800, the first view component coding unit

he,second view component 25 codi it 904 e
ﬁ%gﬁ%?f604%?hgﬁgtﬁ%w g&?nn é)nneent?co%?ﬁgp én?f' gg?g{é%sc %d;%ts:tl}r%e read
POTY feo R0 e RAgVBlicThefirseviem eEmpoadhtstodiely gGarngement coding unit

%@rmje%m@téhﬁe@r&g}rﬁé%@a& PIW RSSO0 A perdirld Rasise poo1,

or on a per-frame basis, in the case of on aeeeé-field basis, _
FRErmFTEL Wit PRTRaY YA PHERIFE TN 1 g HRIGTSr R hfdpmauantizes,
figld, baserbonca desuthef theu determisalientey thewod-ebeedingh a coded view

determinin it the field.type., determining unit 40. -14 [Q045]Next
R e B S e U Che Bl o BoR £ e 000
dkceeRerateampie; ihepfitst Mewredirpoment codiay piitueeorsabicicena using a
RIsglictive Righwre,?f the Ristwe DOk from dhe pictyce BADL,iARdPIfRURSing to
orthogonal transformation (DCT transform) on, quantizes, 5 and entropy _
dones e ee¥ulting PicRREXS’ HHOVIdEFRARTHED 2 BORER Vielie WSmNEREnt in this
[R@Pefighe view 1. The predictive picture of the picture DOO1 is
erated (jntra picture prediction or inter picture prediction) using a .

R R TR oS T cind) Sl GO0 LB T 00 imverse
Embodraent this a thesetided" indefRinidett of perép iwsys (wievszin thighogonal

10-2amnie)k 048], F%@e{m@%ethﬁﬁﬁ%ﬂ@é’ C&f@@‘?&%‘;?ogm WHvides the

900 inverse quantizes the quantized coefficient, performs inverse

dRABYYaH RiaASErmhion Geems thversd ﬁmffea%%fﬂ@f@iﬂ%@y adding the
Y RvigesBe, ImeIMORs WHE QS With g reeangiiested pigtthe iR obtaineekt view
%addin%the 1%_ﬁredicg:l/9e0§icture_t the resultir:ﬁ coefficient. ¢ codi it
RPIDRE SRR A H TR CCORISSIST EBRIRGTHIF 906 IR BEIRST coding uni
SHd v thevh eorm poneft ibed o tomt_94dvifrethendltbeoftiee of field_pic_flag

bpttomeJield:fl aﬂ‘?e”&‘?é{é@%%@%%@&@?ﬁ 45@d for coding the coded

view component DOO5. [0047 second view component coding unit
d0RtdddS 8 sregredDOEY component coding unit 904 reads a picture D002

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 oron 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 field, basad on the
vaiue of the bottom_field _flag and the value of field _pic_fiag obtained from
the first view component coding unit 900. 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.
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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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 field, based on the

25 value of the bottom-field-flag and the value of field _pic_flag obtained

fBRAY ti9& RREEIRW EffhoRiGht EB IR AIitie60. 3 oi& waias Re Ricdietion) a
e i ancktihedpictere B2 mee widesmMesiormat A8 INextr dhef the view 2
seeandaiens component codind,upl 30d eades e iead, Pigtre DAAZBEr, v e
s?ice, ARd ﬁrow 855\ oded Vigw omponen Bdbr'/e?o oitP 3 Aﬁhoug P

the 8peciio cedingpricésses e thevsdmeiblithérenesrby thecliss vielw (that is,

GopERQReALEAsingHAi20n. B $EeANG,isw-cqraPgReAt coding unit 904

differs from the first view component coding unit 900 in that the second
\ﬁ@@f‘&ﬂﬁ%ﬁ@fﬂ%%&ﬁﬁi@@@ﬁ”&?ﬁ%ﬁf generafe AFRRL Hicte pretanent 1
anerpickiue pradiciion) acpradictive: pictare-ekihg piciredlB02 usig.as is a
ded. picture, of the view 2 and may.gengrate (inter-view prediction) a
B R s L SR TR AR e s unie 815,
Wit re diné agamneen accassclsiiig(thaitis 1 5 ithel uebonstructerkepictisBd@6@® wiputation

theipigtue DAL, IAP4 EE#@EGEW%EQG&M%%W@%&% ﬁﬁﬂ%r%ﬂ]% ber of

to Embodiment 1 may further include a conformance checking unit 815."
PIESES ISUMRINGTOPEI BIUEKERAgrafMmasa biin g tHEScBRfbrAfth & enetkingximum

WHitSdr _Ehﬁ&@%ﬁﬂ%@&@@hingﬁait@@ inghédes %wmggg pfcsliees.  The

computation nit 804, a numper. of bytes computation unit . a

R s e e BT e OB Phrr G0 rocesses

anc: 812 d pabtimuine wnoombpo o bytesdio putat&ioy Rt 8 fé edsdha swvitctesult of
i T r i | esaresult of the

g@éi%%sré)ib:stsggsﬂ %x@gﬁ%ﬁﬁﬁg@\%gjﬁ%@ﬁ%mﬁ%@ing unit 800, and

feeiabiddksa, résaIor M S BRI g B ARIVIEW BRthBReMidRsiip R ed view
800 PR sk ther iewGeMRONEK £adiRtbuRib BORJOYKIes the edeathit 804,

view component D005 of the view 1 to the number of slices computation ,
e 8647 RRE ALMBE T HPIRYESIABHAOR Uit 5t CARPIHEQHBI Gl Since

&h4. (Siocessing on the coded view component D007 of the view 2 is the same
as that of the coded view component D005, the processing on the coded
view component D005 of the view 1 will be mainly described hereinafter.
[0051]1The 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
total number of bytes D012 within the obtained coded view component D005
to the comparator unit 812.

10052} The maximum number of slices computation unit 806 outputs a
maximum number of slices DUO14 per view component to the comparator unit
808, based on obtained profile and ievel information D013, Although the
method of determining the maximum number of slices D014 per view
component is not in particufar limited, for example, the maximum number

of slices of a picture of the view 1 that
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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 will 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

DOO05 to the comparator unit 808. The number of bytes computation unit

8625 05tpURE S 2k ftal Mibé&Cof BIREY BI1 M\RFtAT e SHISTRAP cBRgMaximum

viemneam poneined 435 tpithereonfaratoramitsira {0952 the stanimumew" may
r}Fme%gf sI ce comaputgtlon unit 806 outputs a maximum number of

ces er View component to the comparator unit 808, based on

distemeb peofitesarir levelikforineatioh DOISs Altiopghahie Boumidtitlooutputs a
%@%WW%D%WWB%QQ@@%%&“%&PQ&% BSEfgWD%WBH%tOF unit

notlne%artlcular limited, for example, the maximum number of slices of a

BFRf ARiNE RBFRItER HofbanddfYfhd) e masiep013.  Although

ineEcaseth ydhereastthernaxignune nmherueﬁahgaﬁwﬁrad@@vfe@ﬁb% per view

Vé%vr\ézc}ggtnslg 'édo enden{icuvayr may, ber Iatlve% cre sed 0053T b
maxXimuny number of b ytes compuk on uh|t°§16 '.&Pﬁ%g num &r

mintysesfddyaesi CI01S pértmewemmponem&d:tfm“m%xmr‘ unayaﬁ)s relatively
haged-qr ihe,plialned profile and.gys] M@%@Bﬁ@&%ﬂ%%%é@% the view

method of determlnlng the maximum number of bytes D015 per view

coMpnentis nSERSHHREGIXIMNItEE Yob @& RSN eiedRebaataA number

qfdnsagfm@ éﬂﬁﬂﬁ@r@fcmedﬂw\eblihébﬁa e chasr isvs| Rawbe relatiies po1i
ncreased Whereas th mum n\ér%% rof tes of a éEzdcture of he

V|ew ! AT Rt ‘Herb%rn‘ eent ébcﬁ? relatiVERy dLR Qe%ltf’ta number of
[60&643THE tonwparatotamgit 808 monmparesatigrtatal numnﬁrerroé'slnmmmlal 4, the

%M&WWH{P REBLEL Y HiReSDILE fhen. V&hﬁ 8 al OUmpPer of o 5
e 1

slices D011 is not larger than the maximum num ices D014, t

FIRPEFRIGR NGiE S5 EiermATes evAPIHS mn@qnmgs@@addh%rﬁm %h e switch

meﬁe@qrmneel eaneiian, ANl M af eRabiRskeighal RO Oe1thesSiteR than
it 814. |n contrast, when the total number of slices D011 is Iargfr than

O BRI HEAR o 8l BOTI Ife EBMSMARA IR eBB H&RfisEgrmines

that the coding processes do not conform to the predetermined condition
and outputs a control signal D017 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 D015, 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
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 to the predetermined condition
and outputs a control signal D019 to the view component coding unit 800,
[0056]The view component coding unit 800 re-codes the same input picture
when it receives any one of the control signals D017 and D019. In the

re-coding, for example, coding processes are
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that the coding processes do not conform to the predetermined condition
20 and outputs a control signal D017 to the view component coding unit
800. [0055]The comparator unit812 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

JSHERTANR R NS i e AR R hditih 'aRaSutpaR HhalnasiediBighs previous
ROt precavitels smit8ld. to eamtrasic whenihel tatalmurabetofdiyies.

is larger than the imum,number ,of bytes DQ15, the co rator
JRb3 1 e R T e RN e R LRI SO A cnabie
[Friechetsy et 2oadiiar® Srdrotitsuts @ earioirsigrits BO8S® tuitBé Viewd outputs

GYRPOSEES COIRO LA E0RR? [BRRRI The v@wqwmgymgﬁemer the

800 re-codes the same input j_:%l)cture when it receives any one of t

MRIESRIAAR D AT A B0 1P 1 tHE GeshoiRg UIYE Skhthsteegodigoutput the
egesseR a e ohpRedEarTelussing eguantization step larger than that

in the previous coding processes so as onform to. the .
o S O PR i G Al Bt BHEoB8 R view
ipbgneNBsrﬁotihQBé abﬁbl@iﬁignals@@mm.@'@mrkom&aé dempiatdy coded.
YRS @9&?% @l]r_?tf}@gfgi MP@%@O@ @fsCQHﬁE*ge‘ﬂ‘Fl\é’o%% paq{]:?% Q”Q QS:h éod etermined

Vout. When receiving neither the enable signals D016 nor D018, the o
SRHREHDRIEBE N GORYHEEBEBHPIRG Lo VRIS BREARESTON R Y sgindition,

[BOS&] Theeieys companant keding-deli840 tRay putiiethe coded iR different
component D005 per picture when the picture DOO1 s entirely coded. 10
BRI R AEH T BTG RGN ER RRIBEF R IR @ OCes5ing load of

deeheved dnap dime codingi po cess o motezaderm to the

g@ﬁ’%ﬁﬁ:‘ﬂﬂ?dﬁé‘q}ﬁ@ﬂ’ é@ﬂﬁoﬁg@ﬁﬁ?@&oﬁrﬁbﬁf%@%ﬁﬁ?ﬂgy glﬁ;?&‘%t;g'i-‘?e coded

001 under different conditions ch as changing a quantization stey _
AMBEWhEOPRECRRNIBAE M tRePARE Eeipiidrr s ditiipaniagdoslice included in

incEegRes 4 DIPODILTEBIS e HEW COPRAREHHEOH NG BBH SO0YRAY computation
gﬁughe coded view comPonent D005 on a per-slice unit basjs when

tte MAYCREANC It e Bt 'R (Baet° RMEHNor thé 12, the total
mumides robbyiesssoMP Uttt unit 862 dnaiy sequentiaty outh 00 Sotther has been

CUDRATBIPL 81asithe otk e .

[00606]In this case, the comparator unit 812 can predict a possibility that
the total number of bytes D012 exceeds the maximum number of bytes
DO15 in advance, and transmit the control signal D019 to the view
component coding unit 800. Thereby, the view component coding unit 800
can conform the coding processes to the predetermined condition based on
the control signal D019, for example, by increasing the guantization 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
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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number of bytes D012 of the coded view component DOO5 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

t ' it 800 di to th .
A O B o S Sontoch SHAAF DGTS! fof CSRBCeFI2e i
hysiet reakini:tie quaritzatidrestes (durimdg evhehsthespittuee ©90diesy component

codedn0BL FNG n?b%?oé’i‘se}ﬂ%QQW%FXfa@c?e%%ﬁ'{;%?&fiﬁ??at_P%%?%‘%an the

an access unit using the MVC standard. As shown in the vie _
dHFpEmeR VIOURSImP st 800 Frsttouas diapedirgvaddmponents anpenents in

agrese it (B RA0KINEX thes confosaanee eheaking Yait-3ke ghecks the

conformance of the access unit by determining a value of -18 a .
PR EOrO MR A BERTAG (S 7053 FIRE paratfeR PEURRSRiaMRBIAY i (that
usedite inditiate wietbes ¢ésedotalcunabgo ofsliceshia evedeviawnined condition)
onen the total f bytes in.gvery acce it are_nat .
@55 trrl?anétﬁ{(g&i a%g‘%urﬁg\ﬁaﬁ%]%%ﬁﬂgb%e%%%% %:%d’no%r%%lsggg)dlcnél % %hethe view
VieW Bemohents e 8 ke & dss it dycatlypivit decodtrwighésMvChe access

standarck (00621 WhepHbe pararpeter{oamimancaElagd ds @AYt i9A number of

value of "0" (that is, the coding processes do not conform to the
prétRReREY RoHENORS TPRE i1 5 AR4 R IH cBRfMTRaH Rt HtIRERUAE mber of
Slmeauses e wiove veorpponent 6o kg Liit800:t0 necendethefviewes in every

com onent.% in the athess 1 unit&nd reduces either the tﬂtal nLén?_berigf

CCESS L{HE are no Br?er h%n e maximum values allowea for the normal
S?ICGS or the total number of bytes within a view component so as to
gierditmohewtalavwebepeh eitedintbecrygssew eoihponeiyanceingecoder of

total PSRl Ve §yB¥sTy access unit are not larger than the

maximum values allowed for the normal decoding of the view

dAAB3ALMS 19 thePABEER ARRTYBIYRIR A SeGFItBH isfis@frgitthe re-coding

sianclesd 6310@) VRUSIPr-DLbEMEher procassingleanihe exacuiethifsieatds may
cgthe rq-codén%.%oce%s 8f the view compon nt@thrhexam le, the view . ral

coemﬁ%%gn% ma;i/ becrc’epeiacé’éE Wit SOUEd View corﬁponae‘ﬁ S eaétrhf\})ep ropriatety
wstedpplopabtelis, view components each having the parameter

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
cutput 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
be immediately before the view component that has not been successfully
coded (out of conformance}. In contrast, when the ConformanceFliag 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,

[0065]The processes (5700, $702, 5704 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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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

com onent to be selected in that case is desired to 25 be immediately

RRE UREy OMSEHS tRER FEESRST bediiFsutBessAiiF¥Ya&d (84 96?55 are
csnﬁoenamieo dar¢ontrast, f\nmenacthevﬁ?amfonmmﬁeﬁagabfaa " ss unit,

of.t de ent view" indicates "Q", the view com onent
B oo e L SRE UG, o e R B lponencs
\Rithiit tlee Saimid -acEESE UHIE 30 00ESITHEProcdsses (BTOQB7GD, 8734 mines a

%@é@%hca@@lsake@“@g% q SEGHS VIeW LOTRRARRIY TN B IRAM A ng the
eo

access unit. In the cas a single view component, the coding
PROEEEEES flﬁ%'d%@%ﬁ#@%ﬁnﬁ@%ﬂé%&‘ﬁ&%é%&%d%ﬂ@ r%nafoaﬁfgventma'
precessiacensegqguesdilly performed for each view component of an

jo W't t[O(%g%] cf"d 8t3{Pn -y c]‘sger sf{l"o‘.w%?ﬁr%ttﬂpccoé?r)]g rocesses %p:e feference

mpo ents in an access 8eté3rm|n|ng uni
I:Heteimifieg av 8l veferdiite fivhl upic’ Flad vake) (Saﬂz)eﬁh@méthwpfc _flag is

%@Qﬁw&ﬂéh@aﬁ%@r%ﬂcﬁv@@'%@% 9 i$ ¢ gy, 8%%%5%9% NGAY0 sets

conventional method can be used. [0067]Next, the eId type determlnlng

iRt 48 EBMmpaFesameerERiEEe fird EPcQ &5 0&itre M’theé‘\}’é]ﬁef’@*d pic_flag is

(8504} Jhes the field, i flag dsinl @ souy) 'tfhbhﬁéd@“t?p@ d¥es-ining unit 40
the fiel eter |n| un| 40 sets ' O ti% the{ecggre

bc?t? |e%5flag%5g6 V\?he e'fi ef"d- er'?l%eflag Mot & ualpggthé%%%e) The
"OrefiN o dncd50e the fild e rtﬁ*m'rmnmgqmm Q) fiddterfriges thetvaduparticular

ORHIBIEICIRACE AR pliay (G081 The, metodet determining the

reference bottom field flag is not in particular 15 limited, and any

ISR sttt diett-Bied! psbbsiiThe w@@éﬁ&@rfr@cfeauéﬂf|agiawc flag
he used daterite sl ak fickhdisa Aing albes ahalices withéy thersaige reference

%93?88 u |t Furthermore, the refgerence bottom- ffeld flag W”fL;e?du%fag values of

(Sl pORS b AT T8RS b0 set &l bott

slices within the same access unit.

[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
field_pic_flag value, for ali the slices ($512 to $528) in all the view
components (5510 to S530) of the same access unit {(5514).

[0G70]Next, when the field_pic_flag value is equal to "1" {Yes in S516), the
access unit defining unit 20 sets the bottom_field_flag value in the siice
header of all of the slices within the same access unit to the reference
bottom_field_flag value (5520). In contrast, when the field_pic_flag value
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 all of the slices within the
same access unit (5518), Skipping S516 and S518, the access unit
defining unit 20 may set the bottom_field_flag vaiue 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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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 field_pic_flag value, for all

the slices (5512 to 5528) in all the view components (S510 to 5530) of the

same access unit (5514). [0070] Next, when the field_pic_flag value is

equal to "1" (Yes in 5516), the 25 access unit defining unit 20 sets the .
it 18BN 14T AiFirFRIBRABE NRERIEF Bf A IHIEAR ShetasvAMRRMIRice within

sarpe ase‘eﬁs laakté?_dhenrgferf]em@dFOHgmtﬁi@d-ﬂagij\é@lti%ﬁ&?&)%rﬂlag_ﬂag and
ontrast, when the fi ag.value, is not equal to."1" (No in , .
B e e TS e B T R e g S B the view

therslicenheddedos all:of tise @I'BUE!BWEithilr!i Wtﬁ@! mﬁmwmiﬁﬁ'ﬁé&:e to FIG,
SKIRRIDG; §§&$pqmn§§1§%ﬁge%cg%§§ngl&é}l{_&flnmg unit 20 may set the

bottom-field-tflag value in slice header of all of the slices within the

e
J4tfé AtEHss Brihenherérerirr totierefRigHadvatiecdng conformance of
[807dEben uihe . view e RpenaCosing vaib 8L endes g e s Sliced Mithance of

the same access unit based on the values of field_pic_flag and

baoffb?ﬁ‘fffé?&]ﬁé)é" 65%2‘%}? fﬁ@é’tﬁ&ccfééifgatcoding processes of the view
dcﬂﬁﬁ@ﬂémscodiﬁgegnfpsgﬂrwmhereimth:eforeadeﬁ?dimsd withhrefesence tanit 806
Fclg%eﬁrﬁhtgse gﬁécﬂ%')?ﬁr{al%mxjﬂﬁ'qt;]eerrebr%aGﬁEe@otﬁa]l@%1E%\§Q%W1 Qeach view
flowchart ot processes for checking conformance of an access unit. The
pioEHXRREal &G 5 fIRSS t8 ol SCE8hformaicaei nuenumber of slices

QOIRORGY NI A LAGSEESI BikSIOP GHRIR, Ihﬁi@%gﬁ%@d]w‘l%%of?mﬁle and
Iicesr ;@putatlon unit 806 10 determines the maximum number of slices
I

1% ATBRER T BACK Jibhy TordiFIREHE Jifhin SN SREELLTR BB (6 195 by the
rnaxiprnansednes afrslizas 4 allowedhis socapstech hasethoBthenkindtsf such

] t fi l.inf ' 0 indicated b t
S Bl i TR 8 S A B cuence

Lif aamesRarpplecd i hVIG eyt Hiesasnts are profile_idc and level idc
syiaxentound iha seauencenParameterselof P MV eRARA SEAMunit 810
[gggérlyn?g}(gsthfhgaﬁ?x%munngaml‘?glrnget;ytgg g?/r&%utgttl}%%ugg}gwlgd in each view
component within an access unit (S602). This maximum number of bytes
DO15 aliowed 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 unit (5604). Then, the conformance
checking unit 815 sets "1" to a parameter ConformanceFlag (5608). This
parameter ConformancefFiag 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 level values higher than the specified profile and ievel values in
the coded video stream.

[0076]Next, the following processes are executed on each view component
in an access unit (5610 to $632). First, the number of bytes computation

unit 802 resets a parameter
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determines the maximum number of bytes D015 allowed in each view
component within an access unit (5602). This maximum number of bytes
20 D015 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

JOHBEHERRS Y EVA L TR (56047, MRNEthd cohftfrance F2gthermore, the
checkiag onil8s setspllitutia panane®s corndosnnaneeitag {8Q8hJfESces to a
RATAIDeLek ?g@floiyanceﬂag is used to determine whether the view
component'in the dccess unit satisfies the requirements for the view
comspphEnRLbe Nomeetiedéoytrd Gyrandted téeddep witteadsociated the total

FHQF&%@PQ#%‘{RE%W“?%%&@WEQ}GF?Pﬁ&me“d RRlIs AadHEVs! MRS Hlices is

30 the coded video stream. [0076] Next, the following processes are
KECHBEFDALEEH Vel 8oistraii REEPBEHESS it (BéR Pryisyagymponent.
Hiost7 thigves)ben ef bytessaempptatie’supit 862 resetsiecparamesaic? INAL  unit

NumBytesInVi mponent to a value "Q" 2). ermare, th
R o e e R i (R 8 el NirsrdRecaygoer of
& Wals e J01 B EUPTheipSlinatesNbm BytesinViebaor porientiisdacated by the

Wﬁr&&wum theiorak - BLYARGN @f fytes DO1g,in a view,component, . erer

he parameter NumOfSlices is a counter to count the total number of
JNeaEYSe 9l mVAsNISR CutAp6RENt. (GEAANext, the 8llowiREBfoces¥sdie the

gﬁgg;g?;@mﬁa@mmwaﬁmsg@iaéwe%m dimeisscampaueneaiaiont o 3
. r t nu ero computation unit adds the tot A

e oo e WA B A R Boce e UM P bs view
mmetm@NgrﬂB?téﬁn%@w@odqut%56&$Ndnvmhbr)&\lmt_ha,cﬁtien Layer unit
NS VIR GOPRAABERAARGICLCORAING 3 YRS EUUNAIRE 9 Fed video

sum of the NumBytesInNALUnNit parameters assomateg with the view
&ﬁﬁ?)onent. A NAL unit is defined as a Network Abstraction Layer unit 15

geecigdisxthe b 284MR RS v fodesiangard aacl eantaine g cafdedassociated

video data.
with the view component (5622 to 5626). First, the number of slices

computation unit 804 increments the parameter NumOfSlices by "1" (5624).
In other words, the NumOfSlices parameter contains a value eqguivalent to
the total number of slices associated with the same view component.
[0G79]Next, the comparator units 808 and 812 compares the values of the
parameters NumBytesinViewComponent and NumOfSlices with the
maximum number of bytes D015 and the maximum number of slices D014
aliowed in one view component, respectively {5628 and 5630).
[0080]When the value of NumBytesinViewComponent is larger than the
maximum number of bytes D015 aliowed (Yes in $S628), the comparator unit
812 sets "0" to the parameter ConformanceFlag ($634). Furthermore,
when the value of NumOfSlices is larger than the maximum number slices
D014 aliowed (Yes in S630), the comparator unit 812 sets "0" to the

parameter ConformanceFlag (S634).
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[0078] Next, the following processes are executed on each slice
associated with the view component (5622 to S626). First, the number of
slices computation unit 804 increments the parameter NumOfSlices by
"1" (5624). 20 In other words, the NumOfSlices parameter contains a
value equivalent to the total number of slices associated with the same

[ onent. [0079] Next, the comparator, units 808 812,
A NET e BrRB R Rl N Bl o BR et the
NignCfsiicaswith the hamadonss nuibenohbytes DTS ey desatdrbym video

numbes ol sliges 014 eayalipyed ig pneeW .COMROReRL JESRSBIVEY specified
(5628 and 5630). [0080]When the value of NumBytesInViewComponent

iBnafderangdrnene! vabdsfui K0 8ANARIDITSAMbwed (Yes in 5628),
theoempesator ainils 8342 seistOntd the paramrigrdranfoimenteidads decoding

S634). Furt ,_when th fN fSli is | than the .

R TE 0B SIE S0 oS ARGATBE T beb M oE LR eompaion.  As
iihitsBt2sdtsit0” kd Ghe aramheterd@onfbnmparsgeidagt(t638)) -22cludes a view
09R1dRerharameian GanorgRcefiag Wb ayalue O el "L units

view comg)onent In the access unit may not be correctly decode

y
ViBed e ddetAvitncasapaisrEer profid aRE 1evemidabediigiekdnbrsthand second
skeifieshpiiite:ard jeval Yakes iy the gededoddepstiean, 3 [PREZ]E@ponent

10 is a functiopal block diagram illustrating a decodini apparatus 50

SR NP ERBoUHieht 15 e pPe BT Rveitith. )R dtlustrated in FIG.

100 ]deecodirgvapparatus: b0singilides-aviawl e0Mhpeadsts sphitted unitess unit
fi [ E-UNitS | 04..

B S e e B S A o0 e ane seconc

ORMPOTRSNPE/MROASIBERANg MR 0DS ahitel (iTat & issw cumponent D023 is a

tyReBdeeeding it 106 andiaumemardt 24 R8T teVecond view

components splitter unit 1000 reads a coded access unit D021, and splits
FRICBABAURILLURT B2 EIREE eGP S FSH Y dnAIhelg- I contrast,
camperenis D3 anthpPO22nT hedzat ew pornponeatt DR2Yisva 25(dependent

BTP of he yieu 1. (base View) hal dpes noldepend ondys SRONANEW . ocy
component D or the correct reconstruction of the picturé. In contrast,
trecepsb-View ediMsoREFILDB22 is a picture of the view 2 (dependent

[0084]1 A first slice header parser unit 1002 then reads the first view
component D023 and outputs bottom_field_fiag and field_pic_flag
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 D02& to the comparator
unit 1006.

[0085]The comparator unit 1006 compares values of (i} the
bottom_field_fiag and field_pic_flag information D025 from the first siice
header parser unit 1002 and (ii) the bottom_field_fiag and field_pic_flag
information D026 from the second slice header parser unit 1004, and
outputs a control signal D027 to the switch unit 1010.

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

determines whether or not the first view component D023 of
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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_field_flag and field_pic_flag information D025 to the comparator
unit 1006. The second slice header parser unit 1004 reads the second

view component D022 and qutputs bottom_field flag and field_pic_fla%
iSRS D826 Y he CBMBARIGY Vé‘%*hﬁﬂ%é@é?[b%efekﬁhé%%%% 022 of
whit W06 conmpeias viatlies of(ik tre sbotimim-figid-dageand dield, pice flagmparator

infarmation D025 _from the first slic adey parser unit 1002 and (ii) the .
b e A8 e o S oot piaRtEngr ore in
slicecheadsrabiasew Uitd0y odhdr J0heuping saossob Sigpkion27ae tieag and

$ydigh yrit 3940, F0036]The. comparaighunil 1006 SnGHARS &S Bo23 and D22,

determination’unit that determines whether or not the first view

CERRAANE BoPREFN 2i ARENRRENGS RRSFhCHRFIZALIGFARR BRecddtsnyalues of
et sampenent BP22 et thearevp & Within the same ateass snd. 18«ibel  view
words, the co tor_ynj 6 determines that both of the vie
R S R B2 ek e o r e i Vel gymparator
butibrhOiddditag ramich Ssfibhd tio efleig of thenfirgtantissecomd viBwsynchronization
GemPReRts, Q23 and D022, respectively, match. On the other hand,

when at least one of the values of bottom-field-flag and field_pic_flag of

HOR L The SRTIBSIEN TahSRientE DO bR IRUs FRANRIg edss are in
RYtxiateh a6 sannaarats cHNd-hRO6 determingsdhaldhe ¥iRite in the example

camponents are not in synchropization 10 with each other. 7]The ,
o R R b o DR R ainsr, (PR e pecoding
Synchrdsiization WK 8ach etheresspettimithd toythérenefinsthesexanspleond  view

AN BoRAREXARIPIS Ve Bresentalian,Time 'ﬁj%@lﬁt’ﬁe(':g&)e@ ned that view

Decoding Time Stamps (DTS) held respective e first and seconc
VR RS Ehens BIOYEaREIBRFPP kHeh S Ay e detéthhinal §atit may be

\i@be iGANBENERES ARl DUIRRINEZREOR With ®aGH APRENASRE MiReh twith each
may be determined that view components are not in synchronization with

5 &

[0088]The first view component type-A decoding unit 1008 reads the first
view component 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
quantizes, and performs inverse orthogonal transformation on the first view
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
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 compenent D023 is in synchronization
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other. [0088]The first view component type-A decoding unit 1008 reads
the first 20 view component 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, i ti d perf [ th al

R RIS a5 o0 el L ORGP 0PN B2 il W Fedihfesends the
fsigttmectowm\re.suham,mm oDtpRiEs e trieeoastruomd\pmhwgmsane nt type-A
%‘QE&&{\?)‘@“&%E’ IWGPMRANERE A28 BEIANOSHIO IS RASE VISthpHKent Do23 is

predictive picture Is generated (intra picture prediction or inter picture

predittion) eGSR ézabicot &t hictlfe BTERB iR Y. JOUEHTRBISWRAZ ulite switch
1040 sendsdhgfaeeppdyieyh SOMPANESNRERZ e B eithel i spedndomponent

view component type-A decoding unit 1014 or the view component type-B

d¥e6amh§ BRI B896! Bistl*$h the control signal D027 obtained from the

¢ompaiaippunie10(G. Maresspecicdllyianheotihsofist tvizd2ortperseationd view
is.in oRization, - it S ' t t

S e G e I e A RRe et slfbonent

Rl Zoralshehe typeoAs Herdaih ¢ i E0 28 threcvistradt, Wheh thetiistread from

View RRmREDEND9R3 3 N0k i Rsaranizatiod WithHbe RRFONBYIRN  Although

component D022, the switch 5 unit 1010 sends the second view ) .
6 PRI 505248 the (RS TmpBRent §/ 2B BeRBdiMg thitfoie first view
[003Q1dseon reeeipt afdbedagondiviewi@npenardddPdidhe [eappt yievtype-A
compgnent type: cading unit 1014 decodes the second vi .
B D R R A S R b gecoims
ig ndad FidhirL Othk thefernanitid) 2easdasetpinsra pictineeop tiadigidan2or inter

4B INUGE: e sPBrlis CQING RIQEeSSEMATe I sLE BRthiesetline view

the first view component type-A decoding unit 1008, the second view _
ConipsheRt /e saliaée it Rt £4 i ePsATEAH THY FirkiGHeF using a picture
egapeneahtypaifhoiecading nidih 400&in thal thetfosmeremay gestetaied picture
(B‘érﬁ icture prediction or inter 15 picture prediction) a predictive picture

using a'decoded picture of the view 2, and generate (inter-view

QeERction) enpreelictive pidtutbiskrramnictiiew component D022, the view

component type-B decoding unit 1016 outputs a picture of the view 2 D035.
Since the view component 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
component D022 is coded using the inter-view prediction, the view
component type-B decoding unit 1016 may abandon the decoding and
putput 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
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

C925.
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of the view 1 within the same access unit (that is, the reconstructed
picture DO031). [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 component type-B decoding unit 1016
executes the decoding when the first view component D023 is not in
zynchr% 6? n with the second view component D022, at least the
ecdd Siu INg the inter-view prediction cannot probably be performed.
Tha$ 3yBemthedsecolid yiew 25 sbnsesnent D0RAgs toded wsirgpthienent in the

iptRtxiow RIEAIHAN e NigWn ERTRRARRN NRE:B AR 6RO i&%@&agvng unit

abandon the decoding and output the reconstructed picture D031 store
ih4AE memory unit 1012 as the picture of the view 2 D035. In addition,

wbeb 3hezecond viewa conmangnt DOZ8ds cac@g@ﬁingnh@ﬂrﬁﬁ@icwr%ecodmg
prediction or inter picture 30 prediction, the view component type-B

FERSHRG At 10167 ndy exelAfdtHB nSImHI BetbaRYy NEuARERMBIYS 50-  The
regardiess of thedype 6Dpiredictien, ahiée \dewioompansmt éyptesBliteeoding 1100,

R A S a3 &g 104, ane -
deesuhy Appardat@§es according to an embodiment in the present

inY§oUqRReayN@tINGIHESHIR MM caMBanerityPeod desading it H:@ss unit
ibLgOQB FIG. 11 is a functional block diagram |Ilustrat|r§7a decodin

a8 B RNAT i8S GARRRDA BTERR HBELHRG hppa &R BEstraRd second view
decodmgeapparatts 68dnDl0kizs aTiedsh vidve doahp onent sphites it Si0Gter unit
fi field vj ; ' ifs, 1102 and 1104, :
T B B P o ihedt sgifer U 1188 viev
RS ANtiedicacstng wiitt DDA2, and $pRts eise o éeMaceasBURNDOPK 2 to the

D4R dhe: fiiel QARSI Yi ne eReREAS ¢4 ppg DO42. Then, the

field view component splitter unit 1100 outputs the first view component

bB493d the ﬁ‘rrsfttfi\éilﬁv\’/iéwné’é’ﬁﬁﬁ%@rﬂ%&&irﬁ’dCGHi'tel‘if)E'? SNHet (Pase view)
seeantbéew cormppeett 042 Hie ntbveoprnd fgld véew Comporenthe correct

gggggis L&Jcr{illolnl%%'the picture. In contrast, the second view component
D042 is a picture of the view 2 {dependent view) that depends on the first
view component D044 for the correct reconstruction of the picture.
Furthermore, each of the first and second view components D042 and DD44
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
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
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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[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

Furthermore, each of the first and second view components D042 .
B Can b 5 (Rl RAORA ToOBE HE R AenP EERRIGRB O view

decodimgeuntd 11 G2 decedss.thie firstiviewticomponentDidd iital bebrgss "0" to
| -fi basis,.and out

o e SRR AR At A et SR gpprios

i $RSotstetetriimHEenTeMaohE UM 1TE6 . JR@ Aiemonp Ga7ead G cortalfis@ by the

pemosyhiietta slaiedhesecprsyuctRARicHrg PtRes MM d B8R components
outputted by the first field view component decoding unit 1102. [0097]The

s%%ﬁd"ﬂeﬁB%uéﬁFEéFnH&hfen‘E%Q&%ﬁ?@"&rﬂFf?éﬁ”@eBBﬂ%@sﬁﬁ%ﬁ@eEéﬁﬂ for the

\devsoedmparfend Be4 3 thaldeliengctnibe obtawmead vew 2cardds omita In other
per-field hasis, using.the reco tructed |cture f the view 1

%?af]r?éd rorr?’ T jr??eérﬁ?oryu ﬁi%é;c %Sgﬁpﬁ%stta r(;%ons?rnl?cf)edsp')?cqa! po27 in

dfl&iedd2 D0O54. -26 [0098] FIG. 12 shows a flowchart of decoding

F[@@%gﬁ%f%‘ﬂ% GAMPREENS IN ANL.AGEesS WNite Firsth Hae C m%%rrat%zt 1002
unit 1006 sets "0" to a parameter SpecialDecodingFlag 5400). This

SpERATHRES AIrG FIER 1S (iRId 8 GeldRRiNE WALIRER FoPiER d&asifingt one slice

pbeesses tgispeciag bydhe Doy cratandagsare saed Srdhe. detadingference

3 e ssendyiew compgnents B3 ne pcrsm il Ol ATEIeRL o values
d ecodi c%sses are used]éi the 8eco% some o?the g

éompd)nerttbarﬁtmat@ceésnﬁnuf Icrstbt:trewmrdsmhe '8pdsialDecodingFlag
E@{%%g%&%t%%&@HEQIQ'Q”BIP@@ 502G 14 Bot R LODAAS SAOWE IR 5404,

the first slice header parser unit 1002 determines a reference
R ditstiagisRie REARSTSIREReRe Gibna 8fte SIaFHRIMEISRena reference

erRane R0 28aef mﬁu@aﬁ@ iewv's(R40R): ddis refeserce|iielbmitdlagst view
value is usedbaé r_to o #nWith theag%ldmﬁjc fla é/af-lge(?g fo!lénglén %ealue i
éiuc”e“%%%ﬁe?so Co PoRgRES: P 9

equal to "0" (Yes in 8404), the first slice header parser unit 1002 sets "0" to
a reference bottom_fieid_flag value (5406). This reference
bottom_fieid_fiag value is wused ‘later to compare it with the
bottom _field_flag values found in the slice headers of other view
components.

[0101]Next, the following processes are executed on each slice (5412 to
5434) of each view component (S410 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
(5414). 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_fiag
value from the slice header of the slice ($420). In contrast, when the
field_pic_fiag vaiue is equal to "0" (Yes in 5416), the second slice header
parser unit 1004 sets "0" to the bottom_field_filag value (S418).

.27 .
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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 (5408). In contrast, when the field_pic_flag value is
equal to "0" (Yes in 5404), the first slice header parser unit 1002 sets "0"

t ference bottom-fiel fIa valu This referenc
B b S CE Al SRR e field_pic_flag and
kbmtmmﬁﬂéld#ﬂagiaglweésdeal@hartlhedsﬁnm’meta@asm!mmmﬂdwader parser unit

t t II C
K e e T L

"Ripeadeptaiea? figtRikABefTahel R dePGist. PFRstetheéchbRBlicespectively
header parserayyt 1004 determlnes the field_pic_flag value from the slice

r. of the slice (54 nthe field pic flag value is not equal to
B W 0T Tl heAB Sl Eer it 607 ckbrrilibs tREsrence
hettonpifielda § agpBO=vale ifrdbd 240 stibe heanles aftthewslitei(Bd2Q)eln "1" to the

%@Hﬂ?ét%‘me” ;5(%% JlH RGeS haﬁ%}éaé“e 'Etﬁf”g?é to "0" (‘é‘ﬁ%{l}flﬁ‘m) Wfen  the

cond slice header parser un 0 the bottom flag

vatie mafig)d-Sem10piReld, i cofvmra@riGt 1986 trmpassane. field flag

haldipion Hag and 2 Bottomsfiglhilag - yalvesnbtained ke theseeand sigtameter
header parser unit_ 1004 with the reference field_pic_flag and the

SRERALRSSARERIAGASS Voluos BECALOR FOATRASTHRE YRS PEAGepUtPULS the

paﬁsermﬁnh t0aecnectvedribl WW@%&H@S]:M&@! ignal DO27) to

haglsﬁlti%&sonot equal to the reference field_pic_flag value (No
e comparator unit 1006 sets "1" to the parameter

S@)é@f’a]ﬁétﬁiéﬂngﬁét} (5482 Bimilani; wHéhithe boturatkeld-flAgvalperameter
is et syt mjgFfﬁafsrenmhottomvﬂe'téébgs%o valueyNQin 5428), e rameter

comparator unit 1006 sets "1" to the parameter S emalDecodmgFIag

BRI PREA ARG ERApFadP linRtide Butpdts HC viluedifie the decoding
Wmﬁeé SpenialDeeadingtiiagMthatdsa ﬁﬁat‘r@lﬁ@m@dﬂ&&m&@da@ all the view

r% L{%n%gow 49104 i%:énaalal gs‘% S\tﬂvzlwtzcch l('gli%&w colrgpacgen rast when the
parameter SpecialDecodingFlag is egual to "1" (Yes in 5438), different
decoding processes are used for the view components of "dependent view”
of the access unit (5442).

[0105]0ne example of the different decoding processes involves the correct
reconstruction of only one view component within the access unit by a video
decoder.
[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.
[0107](Embodiment 2)

The processing described in Embodiment 1 c¢an 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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15 SpecialDecodingFlag with "1" (5438). When the parameter
SpecialDecodingFlag is not equal to "1" (No in 5438), the decoding
processes as specified by the MVC standard are 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

AR GOHINIRROERESES AR HPELLIQYi NP HIEH FAMRIPHUS AL 'AeRsRe8 tmedium as

view" of the access unit (5442). [0105]0One example of the different '
(RRBAMg o PSS TRV S thEeEsdet  rEbSRsRB ORI dtigkiém optical

ma&pwm@g\ﬁwmtb@mgewoihhﬂ@ \deeg, deeodee Qﬁd@ﬁﬂﬁlﬁgh%l‘hory.
jment.1 exemplifies a case where maving.pictures captured at two
R e B ETEEH R Eonl S olbhe o RS Oegnd the
riehoelithiteddio tvol ¢hhartied esandb etherprésemt dimeentioh may e stems using
@nggglplg,m BL258 Whera moving pictures captured at least two different

views are coded. 30 [0107] (Embodiment 2) The processing described in

ERBifht 1 3aH Het saifslyainpietieihta HYHRH FRpetdanteptapitéroviding
%]w%t@mf_bx 1ecored 'wagn i:ﬂeaﬂr_@e@rcgrrgé Rieeiu mhs@rﬂfggk?ﬁns@*vii@@gm¢%€@rea for
the configurations for the picture coding method and the picture decodin

O T S DR BT EBEM S T THAR T FA BRI FsgF e 2e. andl
&g ecsimidmys mediditntase xdrid agHhen pnog fam cavi ledaecotdemb rsusheasiaced in
%ggﬂggptgﬁéjiégﬂgn optical disk, a magnetic optical disk, an IC card, and

a semiconductor memory. [0108] Hereinafter, the applications to the

it 1ddriy FiEthoE radcing 5 pré e ekdBliifgomeaitsdasbe disadaes, such as
Embedpnest land systemsrdsing) thryeal wildherdrscrbed) [QLANFIG: camera

13 jllustrates %aoverall configiuration of a content providing system ex100
i

¥ TrhpleTneTiing CAHBRE LB TBAGErGRER THEclI8s foF ‘drovitiagn Internet
eorhoriynisationesersicesris chvited idty eallsoof, desitebsizacanet i@ Hass 104, as

%@'ﬁ%? ﬁé%ﬁ%%ﬁg #Ec&@@sﬁég%%{ﬁgss stations are placed in

each of the cells. | e content providing system ex100 is connected

i dadvitEe veri¢araghe 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
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
wireless stations. Furthermore, the devices may be interconnected to each
other via a short distance wireless communication and others.

[C112]The camera ex113, such as a digital video camera, is capable of
capturing moving pictures. A cameraexl116, 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 (GSM), Code
Division Multiple Access (CDMA), Wideband-Code Division Multiple Access
(W-CDMA), Long Term Evolution (LTE), and High Speed Packet Access
(HSPA). Alternatively, the cellular phone ex114 may be a Personal
Handyphone System
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a computer exlll, a personal digital assistant (PDA) ex112, a camera
ex113, a cellular phone ex114 and a game machine ex115, via an Internet
15 ex101, an 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
ci8kiehts are connected is acceptable. In addition, each 20 of the devices

ey b@]cu'rraﬂlyW%d@i&hﬁ@@em@ﬁe@awocl@egﬂ;%,nmf@%ﬁhm ex103 is
via the base,stations ex106 to ex110 which are the fixed wireless

Bl R ORGTE AL Ve Ay B TR E BT GRBN By X104
vidnd sherbdrstasicy witeteddGomrhinticatioh!asddisheis. B4 2fThdive show and

CNERR eXtd B o3eh A digitaliyideq cameray 13:6aPaPIe-of 29, £8PIVHPS music

moving pictures. A camera ex116, such as a digital video camera, 1s

dhpRbRE BV apRRTHG BOLR Sl RctiFeE dfdNHoliRy SRINRES. Purherifof@ded as

thesalivlar BBane ex 14 oy hedbe Pae dhaldnesizamoatine istentlaieftted to
s%ch as Global System for V\?O% ile omrgunicﬂon GSM ,hCode Division
Muftie AEEERE BV, SKidetand e SI%En MORipIE RcEEe24BINg server
(W-CDMA)raong Testr Evoludist(bTER and High 'epeadPacketshicdssa to the
( : ivel ular-pho . Per I
e e e R B e a1, ene
BRB0E A StreaRiRg SEnidReR 103 s Eohirfedtelpto BiwBanferhlekl 28 @ridte game

Qﬂf@;}ﬁ&\ﬂig E{b@ﬂﬁfﬁl@hﬁf{%%ﬂ?&?ﬁtﬂ%@ﬁ @é%%’lﬁt %%%%TWF ' é%@&h joned coded
which e s distribytion of a live show and 5 others. For such a
S teACA DAt IS o FHES TS Aa D LS B)  aradiecodes
Bnithearserdising the: canderh @xd4.3 is coded as described above in

| t d conteptist itted.to. the streamin
LT e S P D S e oG R 3, or ehe
SEERRITIRIriBEGHOH 0P Xd recbRie dredistahsdbing t6 @i, 10rclibats epinng thercesses

reaiests shheceligisyaeldndha pammpuies exilh the RA-exHiddhe rver ex103,

camera ex113, the cellular phone ex114, and the game machine exil5
RATAR Yaphbfe SITELNEIRG 198 Ve mBRidtetPdsdePy the clients or the

streaming server ex103, or the decoding processes may be shared between
the clients and the streaming server ex103, Furthermore, the data of the
still pictures and moving pictures captured by not only the camera ex113
but also the camera ex1186 may be transmitted to the streaming server
ex103 through the computer exl1l1l. The coding processes may be
performed by the camera ex116, the computer ex111, or the streaming
server ex103, or shared among them.

[0115]Furthermore, the coding and decoding processes may be performed
by an LSI ex500 generally included in each of the computer ex111 and the
devices, The LSI ex500 may be configured of a single chip or a plurality of
chips. Software for coding and decoding pictures may be integrated into
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 cellular phone
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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 decadin

(O L& 4sES FHAARS SniHEY BENBER 20 ife BRI G tHEstHREHTIRG? ined by the

serwesrexd3. fedharemracie data of dhe stllpistuees andaaawnthe LSI ex500

pictures captured by not only the camera ex113 but also the camera
s R RS ST o orver ex103 through the
ddhhp 6t wkitie Mhe lsoditiiepréicessedimasebee petiotihadd by Yhé eanwerposed of

elertheeemryiahexdlor e steaming. Lorelyeeedd Afhaidcess the

among them. [0115] Furthermore, the coding and decoding processes

8§ P TRIHFGnEat By &R TS SHSBIF GENETRINARRIuded in each of the
quuputeseykitranedthe deviens. JhankStendeanay bacosfighied®tae coded
single chip or a plurality of chips. Software for.coding and decodin ,
R AR e RS SR g8 SR Saa, angyciients
a5 8 GRRGW ral fléxioleadisikp arhatth rdisktat isee ddabie bistreand reproduce

GaoRides x4 45 and qlbers, A9 Ahe coding Apdh G FANDA PLOCESERS B%o that

be performed using the software. Furthermore, when the cellular phone
HifextEs ié"‘ékﬁhi péEG V\ﬂﬂhta%\‘ﬁer@f“!hé’ﬁf&ﬁh‘éaﬁicftﬁﬁfdé’(ﬁ%b?&iﬁwt can
theptamend Masbedraneaitedtihe video data is data coded by the LSI

500. j ded in th llular ph ex114. [0116] Furth , the
SR e a1 e B R AU 67 reihgor AT Earipiag system
mdeeﬁemltz@diagaaw pmmeﬁsghé:inba@ntnaiézedaﬂiatg,mmjﬁrdd and the
distippte flatay 191 17145 s STl abavg e clisnes;can.egeive and
ed |

reproduce the co ata in the content providing system’exlOO. In other
Woids? Ife elraity zar hecsxdid detb@e ifRsAERM aaRshRNadBYaRf such a
ussFiand reproduce 10 the decoded data in real time in the content

PRI SISE 00, cohal e ser W0 €0S8 NGRS Ao the picture

coding method and the picture decoding method described in Embodiment 1.
The cellutar 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
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 audic; an audio
input unit ex605 such as a microphone for input of audio; 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
moving or still pictures; and a slot unit ex606 for enabling the cellular phone
ex114 to attach the recording medium ex607. The recording medium

ex607 is a medium that stores a flash memory device within
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implement personal broadcasting. [0118] When each of the devices
included in the content providing system ex100 performs coding and
decoding, the picture coding method and the 15 picture decoding method
shown in Embodiment 1 may be used. [0119]The cellular phone ex114 will
be described as an example of such a device. [0120] FIG. 14 illustrates

the cellular phone exll4 that uses the picture cq method and the
fic F‘é“c!‘éc&%ﬁﬁg?%t%’é%@%nﬁ@dﬁ ERbbdink g‘ﬁt 255y RRECSNURGVice is one
phore el 18 dnthiceisy art debia ex601 Rrro@aammlhgearmbimammg Memory

r?é'é‘b&&’gmamer%gjé the i ¥o?£‘%ti%%$é‘%]o gurisy ﬁle%t 07 retasle and

a capable of capturing Movih g and stil pictures’ a
dispRAPIMit ex602 such as a liquid crystal display for displaying the data

Sﬁéﬁﬁéﬁ decedediden taPidrrshRYdRe CRMBIARNIEBXEAB Of rﬁ:‘?ﬁrW%‘F@b’en ce to

25 antenna ex601; a main body unit including a set of operation keys
04t %an &Gd‘fB%ﬁf’diH'BﬁlPQ%WB%’ﬁ%h%saa@ﬁébM%d{Bm ¥ abdigesioned
an avelioolinpuéd tinitexdDbrau el asarmioraphonento i diput Ofad i) @y unit ex602

record| medyém ex607 or req{ordlng c%qﬂj ar. decoded é:ieaéa mclydlnﬁ;( via &

data 6 captsur r%aor still plc\fures ata of recened - malls and

dtachir80 eneviries onstill hidture S eamelr 6 Siob init exG06 ok exablihgaheoperation
GRilarhaens x4 feaitach 5*&6%059@91 E‘%ﬂ'fﬂ”&%@@ a BSmera interface

recordln%medlum ex607 i$ a medium that stores a flash memory device

WitHEn € %Ia?stit%ﬁgecféﬁﬂaﬁ‘ﬁl@aé(n@ﬁ@aﬁb""ﬂﬁ@'ﬂé‘%%%?ﬁ@% a picture
drsderiis @nairiypeaf FectrigallyntresableritiPregrapmable Read-Oskyos, a

Memor EPRO WhIChI olatllem mor that eIe tric
R e ol kRS U e erabiiony Sl SR8 Esls. anc an
dastitbpdowihsieferenidecto’ F5G. 15. In the cellular phone ex114 a main

GRIee) Uik €% 7 11 dasignged o contrgl avgrall egch yaitof eymaip BRAY: yser's

including the display unit ex602 as Wel%as the operation keys ex604 is

QRFEHER it AR STash RN CHSHBLY B SEX D35 to Bl [rswidies g ctive units

GN%II;&N@_&XM%@WQ@NO&@ ippU LentERk Ut XAl Pihidiee ex114 that
|t ex/12, a camer e unlt ex703 a liquid crystal display

din
R E e S W e 8

[0123]}In the cellular phone exll1l4, the audio processing unit ex705
converts the audio signals collected by the audio input unit ex605 in voice
conversation mode into digital audio data under the control of the main
control unit ex711 including a CPU, ROM, and RAM. Then, the moedem
circuit unit ex706 performs spread spectrum processing on the digital audio
data, and the transmitting and receiving circuit unit ex701 performs
digital-to-analog conversion and frequency conversion on the data, sc as to
transmit the resulting data via the antenna ex601. In addition, in the
celluiar phone ex114, the trensmitting 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
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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decoding unit ex709, a multiplexing/demultiplexing 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 .
e DS EE cell e ptbhe SS9, (b 43D (HORKEURBHRN mode Is
éxZ05mdtrednvents thetaudfotsignalsrailldetedtbydhigyaogiorspol uhe operation
5] ' % i e intq digital audio data under the contr .
B S B s S R SRR T e 1 vie
tHeErRE@ERTI i EDR WINROSKTOB B EEMAS $pretitiespadtt anprodessing>ohl L causes

thedigiabayidiocdrtanngidingdransmivingani Laceding e liayit HLeX7 M on the

performs 25 digital-to-analog conversion and frequency conversion on the

G5t 48t8s 30 SLIRHRTARFERDRIRG dABFGIN R %iﬁ?é’h%ﬁ"éi@(’ff.% performs the
atiditish o thea | ogllcdarvelene: exdd 4hthereanemiling andrig6ei\dRg:BiECti ulting
%E?&?}Olra%@rwi@%ﬁethegagaat orgg’g%%dsgys%gggeqtggygoe)\(/?g% Iré \é?{ggnﬂa ex601.
conversation mode and performs frequency conversion andthe

dRdleg it aryitaligtucerietsidn ur tsendted Thete themodemniceditrunibde, the

FE06-peiiRuMs NIYRSE SDreRd SRACHIATLRIRGESSHY %”é@dﬁﬁ?éé' @S icture

audio processing unit ex705 converts it into analog audio data, soasto
SEPRGL YRR Abdid) B AR T2 oo PehermINBeRIieR picture
aaeamai it delpganmmpunidadipncnodedstdraapitied Hexhdata @letheunit ex603

e-mail inputted by gperating the.operation keys ex of the main body i
et e SR Kl SR R A S e rrace
eXHOL TS main toatkd Dt ekl 1ucdtises’8 2he modem circuit unit

%&%aernsr{ﬂ&m@r@@@%ﬁg%ﬁ%ﬁ@f%ﬁ%%%%9?&%@&%§h§p8arazus

transmitting and receiving Circuit unit ex701 performs the digital-to-anhalog
G HEE56IP 8 df e 8qREFRS o B3R F AR ERSARA G A& Y6 2lBmipicture

therdataipghedase stating exdlth via thenantena eX0@in 01#RWhRIIng  method
pictuge daéa}é)is ghansr.rg:i%ted incd Ita commt_Jntication (rjgode, the 10 plgture ‘1
GEER 68y bY 3 Chife R (G BB3 R M Tophiad I hd pickpediment 1 so as

to transform the data into coded picture data, and sends the data out to the
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 ex603
to the multiplexing/demuttiplexing unit ex708 via the audio processing unit
ex705.

[0127]The multiplexing/demultiplexing 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
muitiplexing/demultiplexing unit ex708, After the digital-to-analog
conversion and frequency conversion on the data, the transmitting and

receiving circuit unit ex701 transmits the
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coding unit ex712 via the camera interface unit ex703. When the picture
data is not transmitted, the picture data captured by the camera unit
ex603 can be displayed directly on the display unit ex602 via the camera
interface unit ex703 and the LCD control unit ex702. 15 [0126]The picture
coding unit ex712 including the picture coding apparatus as described for

thes present e oiipricompRieasesarghgodes the picture data supplied
from the camera unit ex603 using the coding method employed by th

TR BIVRR SEAEVAN S GRR IR BB AR TS BT I 2B age and

th&d_a&a:ﬁ_mmdeda_pimweadai_a, rapd setigs theddataeddn ihei28x 706 performs
@(%%Plemg\ﬁ[[dgguéltl%l Xing unit ex708. Furthc% more, the cellular ngne

4se. (3 up ctru processgm 9 £ gata received i the base
simultaneously sends out, as &ta audio data, the audio receive
Isya thenagidiol P pUe uiieex6 05 dariay GRé captiiriey dstle thetbanterdtimiexed data

R 49 the multiplexingdemuliiplexing upitey 08 ua ieaididessing to the
processing unit ex705. 25 [0127]The multiplexing/demultiplexing unit

EXOEPASIHIAELESHE BbRRE SpltiiF 4R supplied from the picture coding
uoit 2712 andldhe autkestatacisepplied fremetheiatllippKICRSSING Utk antenna

ex705, using a predetermin method. Then, the mod circuit unjt
SR ot B e R e, SH ook R penBiliplexes tne
obtdiied byctida B0 inmuitiptdkisiyemaifipleking Weitezndshaltef thedio data, and

digifa]ite-analeg fenyersing addresuancy;conversion @R e date R and the

transmitting and receiving circuit unit ex701 transmits the rfesulting data
Fddife SREnntPeXb61.90158] RVAERSRIESIVIRD Hafx 6P& vidBBIRENMALH j¥ia the

liyroh o mo\Me b pags and, others in data communication mode, the
it ex706 performs inverse ctrum processin

ircuit 1 d )
R R o e R S ST e TR B e gcoding
angsers e thes onidissl deed datarebiain guivas deesidookibe theebse stream of

tr [ ingL.t ti i ' | nj :
R e e e O TR LBHORL e coan

SeERRE 35802 MhdMRMBISIRGRie ERipRethgUf @5 DB IBR ARSI eNEg0 data,
thed Huppiliplexad dataint anbitaysrm ofpiciissiaty ang thatel audiero! unit

data, and.supplics the caded pictire data 9 the pictre decodng Uit e web
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 audic 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
because terrestrial or satellite digital broadcasting has been in the news
lately, 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 radio waves to a
broadcast sateliite 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 satellite ex202 transmits radio waves for
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audio data to the audio processing unit ex705, respectively via the
synchronous bus ex713. [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 enerate_reproduced video data, and supplies this data to the

disB 8 {2607 Dieline [EMToHifoP OFHBR J4Ithé iRl i roadeast
inehmdﬂebm thenvidea fitedinked toithe Akt 2@ pags, foninsiadeasiiz, such as a

| Itane us e audio ro nverts,the
‘{é 9?/ hiﬂo aer'l\é og &Bdaa?élé ansc%sgpglleggi ES% §tjﬁ)edec (es"a coded
dutp@tttﬁﬁtr@x@o@ Woﬂﬁecaﬁdlﬁleatﬁﬁﬁ@ﬂ@@dﬁmr@ﬁﬂéeo fild Wikeermore, a

thea e ieageq i 151aRCen 43 ey gdused &Q&é&&h%r@%eew%@m bbtained

not limited to the above-mentioned system 25 because terrestrial or
LM R RS BIORFEHERRPRAL BERHR the HEWD A5RIF, ERfP st fehen recording
etteerdhexgictireradding apparatus ar te picture Dlecodiay appardiishe picture

described in Embo |mentlc n be incor, ted into igita
bare%ad%:)a mS%%/sfemU%s E%ﬁown in EIG! 15“1% rrg specgllflcgally ia b%é%lcactgfc'e’ the
Steritrde20l olhmwhitsaés areratispiryeviacadid wavesoo e@0te. It is also

kHQ?QS%t&?"ﬁ‘H ?e‘?ﬁggg Rudio dala. ideg 43 a? %&P&%@eﬁﬂ‘cﬂé@@@%p box

by multiplexing the audio data and the video d pon receipt of the bi

&, IRBHEERRE SR aflIRCEIP M RAASARSS 4816 Vislo8sahRD fntenna ex204

Feoadepsiing. dhe v tomnetiss areMeastR(f wiha &@tel&@rbmméc@ﬁb video
rec%ptfon function receives 5&;@ afd{% ves and a d j% t q di

RIBVRIdA ?rec%nrfe?fego%x 8'sett ea’>*<~°(§f§) coH*e% yre decoding
muwabmsmnbandabmodwuﬁsm@d@mm khostbaanm Fuethelends&ymex300,

%f@@d%ﬂ&%‘ﬁoé%&%x%]a%m&t£ﬂagﬁt%?ﬁi1QG&QQSg ueh F‘e@gtétéeg@naS from the

obtained by multipl exm% picture data and audio data that are recorded on

RIS Ry SPrelita xS BetQarrsdt Eor dra @ BNAaydRelGdea display
thewi e cHeRo NG APRIIAWS A5 Shawminekmbodinentthd iz gase.

T@p%%@rpd% %9 video ?ﬁnals ?re d| plaggd on a monitor exr2 9.1tis alg,g codin

DIE IR et TR Bt & E5 1) APRAFAIIS iR tHd 8 T 9
lEapp a2 L% ceanedted to arcabBiniex@084dok a taldertelbeisionpearented in the
Q@W%Qﬁer ex218 (i) for reading and decoding the video data, the
audio data, or the coded bit stream obtained by multiplexing the video data
and the audio data, or (ii) for coding the video data, the audio 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
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
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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for satellite and/or terrestrial broadcasting, 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. 15 Also, a car ex210 having an antenna ex205 can receive signals

from the satellite ex202 or the base station ex201 for reproducing video

on a dis device such as a car navigation system ex211 set in the car
%’i{% Eﬂf’t’l‘?éirmore the picture decoding apparatus or the picture

c{cﬁﬂﬁ@]&ppﬂmahmm shown atsEnpledimientd. cap kerinplame méct imdéhée coding

dbeaa(%%t[ééeé Hgg%ﬁ%ﬁ%& forsaging

stream obtal

h
R BRI MER 8 P coe

d@ﬁ@ vaFia her 4heie skranergipRt fouRgehi oiaad tritde tesitigiohaard casting,
ydhe codedbsteamobiainedby Mmuliplexing hsividesdaia @ﬂ%‘@%e tev ision

audio data_and recording the resulting data as the multiplexed data on t
8%3Rfing 28 S RIGHIHHEX8384106-& PRR Gt B ata 2hinHE 2edidHald E{?E Set top
recarded ontthevseonding meditmm ex215, such as a BD and a DVD. In

thi e Jepr due Vld signals .are displayed the nitpr
&%@%ﬁ%hefr?noﬁe £ reproﬁucg i 1d84'S; TE IRl ItRcE jres the

80 sighals can be reproduce

driethiee ddordorrepstern, @iidg the r@d:@’mlﬂ‘ﬁg ﬁmdiﬁ@xmmﬁmﬁ@ﬁcribed in
the gRder PH30 streamn s £eratdedy, Eah eXaIMRIEs anQtheh LSRIPSNEHN  obtains

apparatus ex212 can reproduce the video signals on a monitor ex213,

Wiy AWEES ARGt ATEBRIF YxPERBH %ﬂféﬁ%ﬂ@%&&‘éﬁ‘ 3BhHHEREGH ‘iEe antenna
copech [0433]dhurthesmere, déxs@iso m&slb|§h®tlmﬁé@éw@tstheapIOfolﬂﬁ%dcast a

decodl%% ;fcgratlcéeluqatpggel}ntqpex%%xawﬂ y gﬁ%ﬁzﬁeﬁﬁt’\:‘?ﬂe [ ceived coded

evision Ol't e antenna ex

te and

teéerstaal moadb@tamgjﬁsmasotocremdddeéahmwuéossugnalscbmmelde and a
%ﬂ%ﬂiz@%ﬁ?g"/%mﬁlﬁb%ﬁﬁ?t 6%R00x 158 RICIHre decAaiBg ADPUUUS o dulated

may be included not in the se

op box b

ut in the television ex300.

[éﬂéq}nﬂr@ vigamiataetha Ef&*éx/%%ﬁ (PECBIYEIPESXTDNBCAgE trigieo data and
Riciyire erdingmethpdand the pietida desodirgauetiwehdesofibied #3:10a signal

Embodiment 1. The fe

S rSRalCa s

and code audio data and video data,

provides the decoded audio signal;

e

v15|on x300 incl

u es a tuner ex301 that ohtain

itk PRSI RS AR eﬁ‘f?o"’ and

a video signal processing unit ex305 that decode audio data and video data

respectively; a speaker ex3(7 that

and an output unit ex309 including a

display unit ex308 that displays the decoded videc signai, such as a display.

Furthermore, the television ex300

includes an interface unit ex317

including an operation input unit ex312 that receives an input of a user

operation. Furthermore, the television ex300 includes a control unit ex310

that controls overall each constituent element of the television ex300, and

a power supply circuit unit ex311 that supplies power to each of the

elements. Other than the operation input unit ex312, the interface unit

ex317 may include:

a bridge ex313 that is connected to an external device,

such as the reader/recorder ex218; a slot unit ex314 for enabiling

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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ex204 or the cable ex203, etc. that receives a broadcast; a
modulation/demodulation unit ex302 that demodulates the received coded

data or modulates data into coded data to be supplied outside; and a 15
multiplexing/demultiplexing unit ex303 that demultiplexes the modulated

data into video data and audio data, or multiplexes the coded video data

and audio data into data. The television ex300 further includes: a signal
FRoBRRERIG PIEHB 0P IR RudiRG REFERRIC SighdiS rEaamd Gt 8leos HRge: the
ayvdedisignahpoessiag it exad5dhaitdectde avdiordataanthvtea using a
data 20 udio data and videq data respec |veI eak
ex307" ﬁg%qpl}c))w acid e decode dt Bs%% Bhd" an oup ut Gnit e°§88‘"~‘ The
|ﬁ@|®ﬁnglan*d|@.|@awem& @immataﬁ@ray@#@@eaoae@meots@rlial each other

g?a g@p@ﬁ rENEhenmere, the television ex300 includes an interface
unit 17 including an operation input unit ex312 that receives an input

di dsaF B5topRrafBi FiRHEMbBe iR e ft\Asit 4SENImRIARE gecodes data
copiEohaait @63ho db@g@m‘ltmimy@malItaacra@maaﬁftuerﬁ@emerah@f thehers and

teIeV|S| n ex300, a d wer su it unit ex311 that supplies
po er%%eascn: O?t eér)r%eﬁe @ﬁ k%hal‘lei e (}’pe)élj’atl:(l}n Iﬁéut%‘ﬂ%\{mﬁ% ex300,
thedmerackp tinit 2ex3e7 opaydnclodeomiridgmeks T3 tliat e cexiedfierhtd others,

%@Xﬁ?&“ﬁbﬁj@%'ﬁﬁﬁ&ﬁﬁmﬁéiﬂ‘??h%ﬂﬂ?ré’%@@%e%%*ﬁp?e%é L&HE video data

ex314 for enabling attachment of the record IrH]:? medium ex216, such as

#n8redta; %aéﬁxfé‘?”é&éﬂibafé%é)&o‘%ﬁfe&\éﬂj %Fh%%@?ﬁ%?%&éﬁb%gumt ex302,
nnedigeseh asfachareo Aisk) @Wilt 38 B Modlemex3d 1 trbe CGOB@%@%@‘@, the

a te e hone network Here, th T;‘j dium ex216 c caII
T S T YR R e R RS o dace,
deméhefw@oragexﬂmoceasmgem mlem&sd@fcmaehwsﬁﬁmmﬂewed video

Gaecten; ko each %@%eaggr%%%avrb@,renaga bys. K 83LGK ?m@ 1, in the

configuratiori in which the tefevision ex300 decodes data obtained from

daisHis protighOfie ahfenhd@xEoNdnePctR8raTavdd rsprbaraspdRd video signal
darededdlatasyyh be gaserieed by hatrlewsiomex3e0.cwpopIeseintafie ex309

a remote controller ex220 and others, 10 the

tion f
RS o exiie it BRS03 ertt Rt g Wik Ko dignals may e

temporarily stored in buffers ex318 and ex319, and others so that the
signals are reproduced in synchronization with each other. Furthermore,
the television ex300 may read 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
transmits the data outside or writes the data on a recording medium will be
described., In the television ex300, upon receipt of a user operaticn 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
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

multiplexing/demultiplexing unit ex303 multipiexes the
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and audio data demodulated by the modulation/demodulation unit ex302,
under control of the control unit ex310 including a CPU. Furthermore, the
audio signal processing unit ex304 decodes the demultiplexed audio data,
and the video signal processing unit ex305 decodes the demultiplexed
video 15 data, using the decoding method described in Embodiment 1, in
the, television ex300. The gutput unit ex309 provides the decoded video

SIYHEP SN AL AR SIGar BHiSides RRIp BRI "R SR KPS IRRTR Bk 80 red In

profides the 2itlem Signdlzandzthe audio signak fhesigpais mayabe reproduced in
t ' red jn.buffers ex318 and ex3 nd.others t th

R B o e RS B S may be
tREUERYISi D e%30e thay rebles toased biuSiesamenobtheduyie @ brdhdcestevision

angsemers-autim the racesding ynesia 6%2d 9209, 8216 SHENAS Rthe butfers

magnetic disk, an optical disk, and a SD card. Next, a configuration in _
R B AT SRR BB S BT RNB G HAPBHCA SRIGIP GRAY difus voided
Zetrassmits thedatavadsideionydiéesdbeldaigron auecordiag oediunand  the

Wm"UPt? %%%%”2?85%@ ’tcri]e éexlIeﬁvisionitex:;}((_;t PN re)(ceégt PEI: a user operation
ffom - the remote controql[er &220'and’s el‘s,%éaaﬂ 5 signal processing

UNE B0 doekss et adtio sigawl st e Vileosjgitat wdeessing ligitration for
63y eedesa ppan signalonnder capialiel e GonyoLURILEX3IAUFINGan the
the 30 coding method as described in Embodiment 1. The

(PORPRGRAG RIE Rt BRbEHY Thiredea hditipieRes dRéacsaem vindy rftfast or @
FadenddingSignadi and peenddesdhe E@ﬁdtimﬂéigflﬁiéi]bl@&d%é/ﬂ%en thecholugh the
Itiplexing/d ltiplexing unit ex303 multiplexes the . 37 videq signal .

B el e S LY B Bt S e gata in tne
@Miah@eg(wmamb@thms se phat the fsigrdilsgaremeprptuded inend providing
DCTRNAPBIHIEBANLUIE AT G LRI R 180ciig L HRY Bibvicing
plural as illustrated, or at least one buffer may be shared in the television

D HEIE6. BRirhermore, data may be stored in a buffer other than the

hoffers] eyt @32 lvaedhat flae systRiyy Rvesgwr apd unglerdlgns My writes a
%%ﬁgaig?td betwe pthe_ rpiodulgtion/ (lamodul tion ’unit ex?oz and the " ex300
SRS g RIS RG Tt 03, 15 BeaEie: f018] Furbeimioris
theddibvisiendex30fcorale mekiZlb 8 manfigaraiion for code the coded bit stream,
and the television ex300 and the reader/recorder ex218 may share the
decoding or coding.

[0138]As an example, FIG. 18 iliustrates 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
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
electrically drives a semiconductor laser included in the optical head ex401,
and modulates the laser light according to recorded data. The
reproduction demodulating unit ex403 amplifies a reproduction signal

obtained by electrically detecting the refiected light from the
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10 receiving an AV input from a microphone or a camera other than the
configuration for obtaining audio and video data from a broadcast or a
recording medium, and may code the obtained data. Although the
television ex300 can code, multiplex, and provide outside data in the
description, it may be not capable of coding, multiplexing, and providing

15 outside data but capable of only one of receiving, decoding, and
SRS SoTHIAE TSI ot 7] BT RAOR AU Bl oSl biapad ex401,
exitl 8 eeacid 0k terites & repdeduatistiesionfzo inyos ép aree0ogding gredidomponent

televisi .and [ d 18 decod
T A LS5 L S AL R R sy
edaErhEdBrder ER21BUITEY sttt théeturodingyoneddinghpisgamanion to be

exaomiedHdE- i ildshaies A crlgwalion of am N mation reproduced

reproducing/recording unit ex400 when data is read or written from or in

AP Bhthdft diScOTHE i SRSRHER réfrotiticinghretiSIHIng AT 408> rotates the
inetudes2b canstitweakeleents exAll toexdd7ioibedesaibesves the optical
*P%%@aé&%{ The, optical head exaol, inadiales,d,laser.s O“%L}z% "eCotdiNbng the
surface of the recording medium ex215 that /& an optica disK o write g

irdbafiation! iasdottiects skfloctker light Bbraatrs reedadiny sintatisof thigot. The

IQPQATAING medivrg exzlq:to read ghe informatian. Thedradulafion  nformation

recording unit ex402 30 electrically drives a semiconductor laser included

P PP s ExdigL UG Hbtinatds ThErREEIGIGRCALES AP cesses can

iecorderkdadardiie yrepeoshistion demodulating:uaib X403 amnpliies anformation
reproduction signal. obtained by electrically. detecti he reflected light .

R B SR R A s i Mnation as
oysticsdred @rd0y sind demdodatates theormshratwctibresigpal bpe reproduction

SRAAING @%QGHIFQWPQH J RPN DR ERGQIAING MRAHUA £ 2D rd and

to reproduce the necessary information. The buffer ex404 tem

orarily
BRI TGO RSB S RO SISO ARRACIHG Mg BEITs operated

andzthedpfaimation maraticedr o jRedecesineomneaitmesdith. iAdlirkes, for
motor ef<405 rotates the recording medium ex215. A ser\éo control unit

SXROBRMVB LTS Pt ARk 81D To A r SRS ARG K GRAMEBh T 5RITPUter
Whitexeontellingrtrgam for read and write.

[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 schematically illustrates the recording medium ex215 that is
the optical disk. On the recording surface of the recording medium ex215,
guide grooves are spirally formed, and an information track ex230 records,
in advance, address information indicating an absolute position on the disk
according to change in a shape of the guide grooves. The address
information includes information for determining positions of recording
blocks ex231 that are a unit for recording data. An apparatus that records
and reproduces data reproduces the information track ex230 and reads the
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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rotation drive of the disk motor ex405 so as to follow the laser spot. The
10 system control unit ex407 controls overall the information
reproducing/recording unit ex400. The reading and writing processes can
be implemented by the system control unit ex407 using various
information stored in the buffer ex404 and generating and adding new

i@i@ﬁb‘{“%&‘%A‘%%E%%%ch%’?ﬁf@)‘e@@e’%‘é!a@??dii?or?mag Mgee%‘k%;ng area

the reproduction 15 demodulating unit ex403, and the servo control unit =
thit récord vl FeprothtcelhfdrRaidMthrdhigh tebpicdBheadl e inner

xAQinwbilerkeing-eperated Hha enerdinaled manalrdiesyalene €99 ehat are

unit ex407 jncludes, for. example, a microprocessor, and executes

DRSS o] iRt D eIE 5 RS REPASA G arirof S8R SHhEEY re for

witeif0 [QEe9]Akkaepgh the opticaldiegd exd01ireadidtes a lasenspobiormation
iption,. | r igh-density recordi ing. near, field

e o S O S (B sz codec

tH&xSe dR&20miced difsk deke hetrissdify Suiftiedest tiscthecondiag Awdiumata and

K180 d2ide; EROVRS A ¢S adly dopmeath ARG 8N RIS PARIENAFREKEX23D of the
records, 25 in advance, address information indicating an absolute

HESRISH Bh BREUIR §&drding to change in a shape of the guide grooves.
The adpséds inforaatignineluter infarmationdoe deteanining mosibonsdk BD is
r i I X hat.are a unit for.recording data, An. apparatus. .
B B o R R R Bk e e oo
ahdiredds! tieasobadaresstiifaristiona6 e fotelshimitee giepdsitorndfcapable

the sReaingcblarks. fruherperedile recordineMediyRLxX2Eainclidese, the
a data recording area ex233, an inner circumference area -39 ex232, and

ARVBERr cirfifhfereMt@Yared'@¥534. Phe dStEUESRIing Mea kpdddimpnsional
aeem fainge dp recaisting the wsersiatee dh1el ingeb CITGERRBERNSE AISidg light of

ex232 and.the outer circumference areg ex234 that are inside and . . .
B e e B e LR S R 1R kical sk and
usekiiapt ifofarwoeiding hlae inged tfaeas Mhésintomnfaton various angles.

iepredueingiecading ypik 499 WHQWHE%@%M?g@ﬁ%’scc?gﬁdreceive

video data, or coded data obtained by multipléxing the coded audio data

SRde e htied RAdeli e 4bhPaRPoRaRe @A FrRBERdinECaYiee @Ryt display

evice 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, inciuding a
GPS receiving unit from the configuration illustrated in FIG, 17. The same
will be true for the configuration of the computer ex111, the cellular phone
exll4, and others. Furthermore, similariy 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 & coding apparatus and a decoding
apparatus, but also (ii) a transmitting terminal inciuding only a coding
apparatus and (iii) a receiving terminal including oniy 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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recording medium ex215. 10 [0141]Although an optical disk having a

layer, such as a DVD and a BD is described as an example in the

description, the optical disk is not limited to such, and may be an optical

disk having a multilayer structure and capable of being recorded on a part

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

fﬁr rﬁgléi_dimensional ]P5 regording reproduction, such as recording of

inf9 fi'@r?'ﬂlfsiﬁg‘:ﬁéh 5fB5RIREWith different wavelengths in the same

[ Ortibh Gt epticaledisk and eseodrdmgeimfarmasiorwbaivinigediffierebinbodiments,

| ] N F 1 having.t
DS R AT D LI MO o
rdfr sigRe viddd ertiss endplayenb @evice such as the car navigation

sysieny exgddosehie thesgar ex210, in a digital broadcasting system
ex200. Here, a configuration of the car navigation system ex211 will be a

configurbfi6h, 36 R SAdif BB S rERBIP G USiCREHA RPParatus, the
goofigie afiomoiiusty atesk o B|Ga ild .theeganoe ewdlbbedine foppheatus in each of

?ﬂ%%‘éﬁ%%@ﬂt%fi@% B werceﬁ'e'a'véh s%eg%'a"f@rhn%’”&%%%'ﬁ’ 00N it or
urthermore, simila¥l?/ t6 the elevision ex % 8 ermina SUdr as e
déllgar proise loevsatey Have) 3dypel of Amplemeaatiple cohfiberafidnsFIG. 20

inglueing-20f eBYHY FEaHaMBIHRG 2BY Jeselyingerapabiocding 0othia.  The

cading apparatus and a decoding aé) aratus, but also (jii) a transmitting

(ST NG 671518 DS G it S iR & RESEIORS BSThapnd the
isduskng Onply-a denosingappasaitss. oG4 3jAssuh, dhepickueiandinthe power
method and the pictur coding methpd in Empodiment, 1 be used ,
b B R R Ry PR R A el win
deseabethien 40 Embisdimnent 1 can be obtained. [0144] Furthermore, the

REESEET HaveRliom s ROt linaifed Ja; N ROJIIeH s A NS X500 receives an

modifications and revisions are possible without departing from the scope

SMRBIRERThISRIEH? B RN 5K EMbS RS 3)8Zddrs oPiHE PibgB ENrough an
Fod Iy sxehod, the: piesite S06iNg anRREAtUS, the Fiature deBAdiRICPU ex502, a

mehed, 2 ihe sty decoding.anparaiis 0 8as o ys04.  The received Av
signal is temporarily stored in a memory ex511 outside the LSI ex500, such
as an SDRAM. Under control of the control unit ex501, tha 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
coding described in Embodiments. Furthermore, the signal processing unit
ex507 sometimes mulitiplexes the coded audio data and the coded video
data, and a stream I/0 ex506 provides the multipiexed data outside. The
provided bit stream is transmitted to a base station ex107, or written on the
recording medium ex215. When data sets are multipiexed, the data setis
should be temporarily stored in the buffer ex508 so that the data sets are
synchronized with each other.

[0147]For example, when coded data is decoded, the LSI ex500
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Embodiments is typically achieved in the form of an integrated circuit or a
Large Scale Integrated (LSI) circuit. As an example of the LSI, FIG. 20 10
illustrates 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

ower_supply circuit unit ex505 is actrv pplyin ach f the
R e R e e T ROEP Y S o RS e RhRis from e
doting i9 perfamiddy, thed&@mm@m@méﬂﬁxév&tgnmdmfnm the recording

TRiEHARRONS 8% 51 nd SRS EX L3y and athers gggcuggsaé} AVER S htrol of

under control of a control unit ex501 including a a memory

Eo%reRerisea asa 2trelint cHivfeleFakB0s. FHRGREERRI MY dRfimalportions
laéeme%@rlbo%ﬂert%@e@@wryrﬁzs@% Qugide el L #QAssWeh 28hen, the

M. Under control of the control unit ex501, the stored data is

EHEANRITA IS i B OB SECorh s T Wb B RERE Mol g 207 The
sheerd! psorecsssgrynTthenrs the data pestionsi aréattarmmitted\tm acsrgmﬁ Here,

rerpecaeeas.wa 5@3%%7\,@@%% POERSS dango g ds7€ 07 Gades; ﬁ'k?ﬁb Qiiments.

signal and/or a video signal. Here, the co o signal is

U HEst it el RRERTRSHiANSHE SLPMeANEE, t:hecgrg‘ﬁal preessiggainieay be
exaAYcsamstisngsenulipiexes the- codnshandip dafarand the.eqdedky, @%@s can be

data, and a stream 1/0O ex506 provides the multiplexed data outside.

BRRABH H5f stre M AREARRY 15 H 086 QiR ex FFFMoP Wit YIP Ut Units,
thectieearding mediuanrepAbmaViehidataisetsgane enutitptexed, thetdata and the

sho I ofe: ' e b ffer ex508 S thatt e ata
gggg%%ygl%@c)%nﬁ%%%@ggéﬁ %é@ pIi"or ega B] 'cod edrampie,
daea Redeesdcl thes Bees@Sou -41 temporarrly stores, |n the memory

%@%}mew@@gﬂ dptapbtainad from the basastatine @erwééhme@t@th@xsoo in

stream 1/0O ex506 or read from the recording medium ex215 under control

B SnTHN ie B SO BRABE LD B RGe o FEPOM o8 byffer ex508 is
stotemdratai issuhdivisiedAte data perienscrranessding touiFefsrocessttrmore,

n eed as neces ary. Then th data ortron are smrtted
to ﬁtggstirgeh)g?%@ocesgmg un?gexga h"'eé %rgh’a?pr%@essrn Ymr% Hé
deédddd badie tata apd/oevidsolddiab Heifemnay also be called IC, system LSI,

super LSI, 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. Fieid Programmable Gate Array (FPGA) that can be
programmed after manufacturing LSI or a reconfigurable processor that
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
invention is applied to bioctechnology.

[0152]Although the coding method, the coding apparatus, the
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the decoding of the video signal is the decoding described in
Embodiments. Furthermore, a decoded audio signal and a decoded video
signal 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 exll4, the game machine

eelc%%i%ndn%%%hg%!e\gﬁi I}ﬁé@é)echl’ videas thaeradi?ucsf) ge%ut W Siﬁﬁahv tion are
t rough,?or example, the memory 19 ag%ecessarg}. [ ﬁ%ﬁ HOUSH
thestrbeshbedEt] 4o diretereneodssidd ehpieSkox 500 éntthe desteiptionited to

M3y berarluded g | Aenel, TgTFI% pufter exa08 igr BRL IKRLEd IO 0N R htion,

buffer, but may be composed of buffers. Furthermore, the LSI ex500 may
BESRIRS fth BHYE BRiIpTOIE PRI DR e S THE nepRee Serdifdeatipns on
lEph o] ey alserbe- et iGy syiona baks@h SKRRID-P! tAe Wig kRBH another

ABGRAIB eR e PorTRaa B HOT <O INE " SBadaP itk O dohcHEml clements
puTg cEe [ps aried §e sard Sonfidntid icaa rdisorathe e edwnintegsativon Field
Efﬂgml}_@ ﬁ?ctgtﬁﬁ@)j (FPGA) that can be programmed after

manufacturing LS| or a reconfigurable processor that 25 allows _
rléSridiratRie o el BBARESTbMCOR EMANERERMIPbf AFeBIEcan K& dirgdmethod

forthe samedphsperanl9d51]In the future, with advancement in
s(?hr%%conduct r technology, a brand-new technology may replace LSI. The
f

Aot 8 d integrated using such a technology. The
possiilindis that slaenpressrd r83Limvention is applied to biotechnology.

?&SZ]AI&%QQ H%‘%tcé?g%'?% ggec‘gﬂg the coding apparatus, the -42

ecoding method, and the ding apparatus in the present invention
@e deséfbedbeaatherdeighotimeatsNiie present invention is not limited

9o Embeglinaents Wikhouhgepartingfrom the scope of the present
invention, the present invention includes an embodiment with some

mBdiREEReBRS FRBERHRents that are conceived by a person skilled in
theyre @hd anatietuembodiment obtained through combinations of the

%titugrig I Enr%ntgn Qg_gfge _ fuczi,}hi‘terent Embodiments in the present
invention.. f?n%ustﬁal Eppllcag?ﬁg]

802 Number of bytes computation unit

804  Number of slices computation unit

806 Maximum number of slices computation unit
808, 812, 1606 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 slice 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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[0153]The present invention is advantageously used as a coding method
10 and a decoding method. [Reference Signs List] [0154] 10 Coding
apparatus 20 Access unit defining unit 30 Unit-of-coding determining unit
15 40 Field type determining unit 50, 60 Decoding apparatus 200, 202
Module 800 View component coding unit 802 Number of bytes

utati i 4 N r [ tation unit 806 Maximum
ﬁ%rr?lger%f gs}ié}g %Z(ﬁn%utg%ﬁip §§|%98Eg%gg%§ﬂ %%lé%omparator unit 810
NMalinufreaanbéiedt byes compwatos tareging 1mid Switch unit 25 900

RirstodewsRmpoRent kAding it 402, 1006, 1012, 1106 Memory unit
904 Second view component coding unit 1000 View components splitter

Grfit 980D EF Hice header parser unit 30 1004 Second slice header
RArEEP Uit 4008 sisst devy eompenent type-A decoding unit 1014 Second
vie onent type-A decoding unit 1016 View component type-B
8&&05’%%%%3?‘1%% Fleld view component splitter unit - 43 1102 First field
wsnlddofpendnndenstimg kinit 1104 Second field view component

deGaing YR 2XL00 gontenbBroyiding system £%10ds internet 5 ex102

Internet service provider ex103 Streaming server
ex111 Computer

ex1i2 PDA

ex113, ex116Camera

ex114 Cellular phone equipped with camera {cellular phone)
ex115 Game machine

ex117 Microphone

ex200 Digital broadcasting system
ex201l Broadcast station

ex202 Broadcast satellite (satellite)
ex203 Cable

ex204, ex205, ex601 Antenna
ex210 Car

ex211l Car navigation system
ex212 Reproduction apparatus
ex213, ex219 Monitor

ex214, ex215, ex216, ex607 Recording medium
ex217 Set top box {STB)

ex218 Reader/recorder

ex220 Remote controller

ex230 Information track

ex231 Recording blocks

ex232 Inner circumference area
ex233 Data recording area

ex234 OQuter circumference area
ex300 Television

ex301 Tuner

ex302 Modulation/demodulation unit
44 .
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ex104 Telephone network ex106, ex107, ex108, ex109, ex110 Base
station exlll Computer 10 ex112 PDA ex113, exl116Camera ex114
Cellular 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

% eﬁgqge 601 thenn?hz ex21% Car ex211 Car navigation system
& Repro uction %ar %§51% 19 Monitor ex214, ex215,

%4 ke R@madjlngommg @5iex217 Set top box (STB) ex218
Iggg@%r/(ﬂggrcggq 6x2 cQnt Eoller ex230 Information track

ex231 Recordmg blocks 30 ex2 2 Inner circumference area ex233 Data
REBfingardy P OIREEERELHIEENCe area ex300 Television ex301
El*rwﬁ@ggggaH\/Iodulation/demodulation unit -44 ex303

Mu | exmé%8$ §J|tl Iexm unit ex304 Audio signal processing unit
gr;$1§|p ?6’08 [ing unit

ex309 Output unit

ex310, ex501 Control unit

ex311, ex505, ex710 Power supply circuit unit

ex312 Operation input unit

ex313 Bridge

ex314, ex606Slot unit

ex315 Driver

ex316 Modem

ex317 Interface unit

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

ex400 Information reproducing/recording unit

ex401 Optical hesad

ex402 Modulation recording unit

ex403 Reproduction demodulating unit

ex405 Disk motor

ex406 Servo control 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 Audio output unit

ex701 Transmitting and receiving circuit unit

- 45,
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ex306, ex507Signal processing unit 5 ex307 Speaker ex308, ex602
Display unit ex309 Output. unit ex310, ex501 Control unit ex3ll, ex505,
ex710 Power supply circuit unit 10 ex312 Operation input unit ex313
Bridge ex314, ex606Slot unit ex315 Driver ex316 Modem 15 ex317
Interface unit ex318,ex319,ex320,ex321,ex404,exSOS Buffer ex400

Inf ian. reprqoducing/recording unit ex401 Optical head ex402
ﬁ%%ﬁ%:érg:m&reggg%d’iﬁguugﬁl 20 ex403 Reproduction demodulating unit

ExA053 Cigkmaotoingr406:Samt doatro init/ ex0?) System control unit

%&%Lébéﬁa%?sﬁ%%y%@él Megraory controller ex504 Stream
controller ex506 Stream I/O ex509 AV 10 30 ex510 Bus ex603 Camera

Grfif O BFESpRIAEERREYsUBRE05 Audio input unit ex608 Audio output
iy 85 exdfant ramsyitingiand receiving circuit unit -45

ex707 Recording/reproducing unit
ex708 Multiplexing/demultiplexing unit
ex709 Picture decoding unit

ex711 Main controt unit

ex712 Picture coding unit

ex713 Synchronous bus
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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 -46
CLAIMS: 1. A decoding method of decoding a coded stream obtained by
codj ISt picture group and a second picture group for each access
uni = %ﬂl@, 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 fitstdeictdis g roephadd dhelsecding pacturdegraoiEbeingbtained by
interlahiag andrsapiureckalditieran Wawdantsiwhersin pirtdresinclydad
In N ACEessAY arguniformicoded. on g periela bass oranace of the
per-Lframe a5|s;gan are uni ormFy Coted &S Foﬁ fields0r botPom"’helcfs

whé&FtRBDRIGHES BTRRSD AT GRT8EREBEIER hreRiFirsmAl CsuBtbbRigture
pergmeidohasie dirdtsaididesodimgmmetitbdiconyaisas: exttacting;duambaieg

Of thedigibeg QF\H’@JH&@@%@W&%@@@J%W%UE of the_ second
picture groyp, fst ag nlormation ndlaating whether e RIcles, ) cogeq
included inthe accass Lnit aré coded on'a perff'léﬁourb%gs or ovd"Y
perSrafnReh=isdd deshtifigPhé prRitid Bruke Fifstanetare yrilasraty soded as
perifrarfieliasis battemtlielfissivite itHerpiatiorsndidatizgi thatitheapicissasmit

inclyeled irdhepeeess Witase cadrdniia Ratdrame basis, and decoding
the picture_of , the s%cond %%%ture group on a per-frame basis by referring

to the decgggdd%{fgtu'rnegorp S4irst picture group on a per-frame basis, the

picture of fgdracting, 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 flag information indicates that the pictures included 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 codead 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 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 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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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 flrst cture rou as ato1p field when the second fla
mformatloﬂqﬁ‘a%'a ‘ff‘))EtFuT'Eg ﬁrcﬁbé“é?f‘l’l’ielrﬁioéfé’c@§sau|ﬂﬂt§‘?@1 field
codebieis top mtdsda‘iﬁﬁde&wﬂ@g!mrm@at@sﬁmaé deromiupistinelegedgn
as aH@mB&é@éDMmf@FHft@)ﬂécﬁhﬁsdﬁﬁ@dﬁdfﬂiﬁiﬁr%ﬁ&h@d‘ﬁ@’ﬁw@iﬂ’ﬁ@fgi@!@@of
on %h%eéé E)E@@%%%’y’f%oi m@%%@wsfgwg he decoded

corres in of the first picture group
the Py r% %’?%HS fi'FéF AL g%‘fJfPa@‘aaoBﬁ’ar‘?ﬁeﬁélEia%eWﬁnB'g%Sn?? the
flagseffonthatloh iediates twrespqsidingesindiadedtivehef dbeefsstnpicitee
codgebas. bottom fields, and decoding the picture of the second picture
group as a bottom field by referring to the decoded picture of the first
picture group on a per-field basis, the picture of the second picture group
corfaspondt ff&?ﬁ%ﬁl@ﬂ?@%ﬁﬂﬁﬁﬁ&‘%ﬁ?ﬁ@ BroRfrd SKRRRRkyned by
appading thfrsdariotee avodedstresraoobrinstiuyy oodinder fistipietasss

groupiamnstrigrePRdMitiie graHp wsea;ﬁbtaegaﬁs)um haC kI HREL R DISEUIR:
of tESJéW&(?%Mr% %’r%%% %ﬂgﬁ § Lreahing, %ﬁ%%ﬂ Eb‘ét%rfetHéC’H%{ Leure
ICt e fir p, t

corresponds to the reo plcture gro e first picture group

ancPiRERedBRd '] ﬁ]%iiuPécﬁ%%p%E% qﬁ%rf@@eéﬁ?@éaﬁfﬁ?@@aﬁmeﬁmg
viewissiass et gippbiveday idffateet ineherzotss unit are uniformly

coded on \aheesifielithiasisiEIQl i PerEsaedasifiane arsroniogdded on
coded asdopy Q&éﬁ’é &93 figlds whgs) h r%%vé%'ﬁg Sal%%dea%é*a as top

access unit are Unl m Cco on a per- fle asls, an ecodln

app ARt B%ﬂ‘gle@eé?ﬁr‘é’ﬁ‘éﬁtrt&@nH@’%ﬁ%lﬂﬁkﬁﬁ%‘d"?o éﬁtﬁ‘&&?ﬁ?o&‘ﬁ%ﬁée
of theifsicrahe 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 informaticn indicating whether the pictures included in
the access unit are coded as top fields or bottom fields
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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
ude ess u it are coded per; fr me basis, and de
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sEeanckpichue groEphas @ toriketl by safeningdodhe Klegodespiatio oOhdicates

L I s (THL MBS itin fpics, an
S R RO G P CGrSERRBE B Aol P A BOSE M FIRE D referring
prtthe Frotpras siifgtom fElEhehersthe sticohd flRgAntdrrAamerT fikliddtesis, the
thaftthe pittires nludegindhe gesapscdniicaisoeriing as bodtemdieldsf the first
EH?gtLﬂ%C gg,}ge picture of the second picture group as a bottom field by
referring to the decoded picture of the first picture group on a per-field

basis, the 15 picture of the second picture group corresponding to the
picture of the first picture group. -49
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