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. 1e3ed46**+, 00565T46, K 25 July 2002 1 GENERATION OF A BI T STREAM CONTAI NI NG
Bl NARY | MAGE/ AUDI O DATA THAT IS MULTI PLEXED W TH A CODE DEFI NI NG AN OBJECT
I N ASCI | FORMAT BACKGROUND OF THE | NVENTI ON The present i nvent?dly 9% es
to coding and decoding 5 10 apparatus and nethod for recording a noving

pi cture signal on a recording nmedi um such as an optical disc or a magnetic
tape and reproducing it for display on a display device. The present

i nvention may be used in video conferénce systems, video tel ephone systens,
broadcast equi pnent, nultinmedi a database retrieval systens, and the like in
such a manner that zpMRXhdoR &F W B1% SPREaN TINTARRINE | SHRRYOM a _
transm ssi on si de iMcR/AODEPIDOMN FTHAS Y& AL HIPARXEDSRIEN A igodgand recei ved
and di spl ayed on the reCcBEFINING e OBFReT pINeRSTIII RYRMAT ON nay al so be used
for editing and recording a noving picture signal. In a video conference
systemor a video tel ephone 15 20 system.in_which a noving picture signal

is transmitted to a renpte PPREEEROVRP &F THERYENIAQN i ze a transmi ssion

line, an image signfﬂ i.s. _conpressed/ code utilizi lin orrelation or
frame correlation of ' erevslengous“l’eg%éllcfn Ir(r%l%%sen%o yceoac{rlg,g \?\nn?hg?cr?&"ﬁerrent in

conput er eS8 LB JandWEMDAP EEE UF & drii0GMBL hOPi AL HicRak8 Y80 dncQmput er
have becone w despread. In such systens, information is transmtted to
renot e | ocadeoddnyi medium &uehi 8si an dotrieaiudhs@asom anetwnekic |tagehkadcase,
to efficiently utilize the transmssion |line, a_signal to be bib 25
July 2002 ZeREPAHS MY tEd EiFcHigRlan 9hdgdiskbanPevdiceconBhe Rrefsng i s

transn‘ittelqn,%fn]i:%nbé?é'l 4L ae§l§ed/ %deg. fQIj ad erm'tnal Si dgo(recepti on
np ign J‘cfehatc as o NS i

side), the conpressed/ coded s a been ransnftY%déls decoded by
a predet erdaleptofle COfH ihTEHROEASa SO R PRBEE Ndnl1Q e i §NgNLHAE et hod i nto

an original imge, sound, or conputer data, which is output by a display
devi ce, spwdicéesal osydttesmsl.i kedothe hiekeein aath Pmevineusthat tshenoviagsmni tt ed
i mge signal or the like was nerely output, as it is, on a_display device.
But in ingﬁpﬁﬁfﬁoﬁlgnal is transmittfed from a transmigssion side to a
10 reception side via a transmission line and received and displayed
on the reception side. The present invention may also be used
for editing and recording a moving picture signal.
In a video conference system or a video telephone
system in which a moving picture signal is transmitted to a
15 remote place, to efficiently utilize a transmission line, an
image signal is compressed/coded by utilizing line correlation or
frame correlation of the video signal. 1In recent years, with
improvement in computer processing, moving picture information
terminals using a computer have become widespread. In such
20 systems, information is transmitted to remote locations via a

transmission line such as a network. 1In this case, to

efficiently utilize the transmission line, a signal to be
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10 termnals using a conputer, a plurality of imges, sounds, or conputer
data can be handl ed or displayed in a two-dinensional or three-di nensional
space after being subjected to a given conversion process. Thi2é July2003f
process can be realized in such a manner that information of a

t wo- di nensi onal or three 15 di nensional space is described by a given

nmet hod on a transm ssion side, and the termnal side (reception side)
execut es a conversion process on an imge signal or the |ike according to

t he description. A typical exanple for describing spatial information is
20 VRML (\V : | i ' ngu [ st:andar di zed by
Fo0 | Hey STep R i R0 R Mhalsd] 9 ¥ EonpRte PR LuaN I O 2
VRML is a tangemgebonrdesché i Goaptbseat didmadsi 0oal a spaatnandsded i nes
data for describing attributes, shapes, etc. of a three-di nensional space.
Such dat a 2Be¢eptdainl edde) nothkes cPopdessedhroded Isignadi peatsihmsabespace, it is
25 July 2002 3 necessary _to describe in_advance hqw to, conbi ne the nodes.

Each node Frtqidsedats” fRerdes ibNg2cBretetaangredegpding dgthofndi cati ng
| " o her | o or . o (
povoan Shasee aRgcLter, L UmLD LA ermon tarmnalscksino o

to a descripindn & cbhgutbpvetEENvhosrdi /RMepusi Bg ROAVEIRS abGicdVth VRM,
it is possible to attach a texture to a three-di nmensional object that has
been gener apeakdns,t birs thanhidre afd thhatetmwisiaieen conposed of pol ygons. A

node called "Texture" is defined fqr 10 still Rictures and a node call ed

"Movi eText BF@"iqus laef FRe dtFSTHGFPAGLIPIIR g2l Af of Rauthide Fast Pe%s Wane,
di-spl ay st j or . e time, on.J:he te re t .ached is
descri bed ?‘#Q%érs%sn(% eg.g’ I'éerﬁir rdﬁtﬁ’él%‘é %%1%23, égyt‘g&t%%qﬂéntg%gc ment
procass (hesghiiaflielisifles r@shduReds a pRXtdIi€yTBPPingydd 0cR%ads Wer e 15
appropriate) will be described. Fig. 23 shows an exanple of the

confi gur at ¢orpuwfert drtar eameppibagdapparatdisplayedhbmn i twd=idg meagionalyewor y

group 200 includes a texture nenory 200a, a gray scale nengry 200b, and a
t hr ee- di menST A GRF&RR2 ?6\5/'8’? A @g’%’ﬂl\éﬁtﬁ’znﬁ Y2 ﬁfddénzo stores

texture | né&{J%félgﬁsFPQE?éé Iyl eyberdldnboefiecQh e SShE 20BN YorPOD

and the three-dine onal obj ect nenbry 200c store key data indicating the
degree of pamaineat khatt {iafspatasayoofa tthe tddxkenseonant dirdeedi nensi onal
object information that are also input externally. The three-dinmensional
obj edf i nféiirnsionasspacedeesiegryibed RyefeMavrBnmethqsbIggéns and is
rel ated tOtransmission side, and the terminal side (reception side)
executes a conversion process on an image signal or the like
according to the description.
A typical example for describing spatial information is
20 VRML (Virtual Reality Modeling Language), which has been
standardized by ISO-IEC/JTC1/SC24. The latest version VRML 2.0
is described in IS14772. VRML is a language for describing a
three-dimensional space and defines data for describing

attributes, shapes, etc. of a three-dimensional space. Such data

25 is called a node. To describe a three-dimensional space, it is



25 July 2002 4 .illumnation. Arendering circuit 201 generates a

t hr eedi nensi onal obj ect by generating pol ygons based on the

t hr eedi mensi onal object information that is stored in the t hr @849 onal
obj ect menory 200c of the nmenory group 200. Further, 5 based on the

t hr ee- di nensi onal object data, the rendering circuit 201 reads out the
texture informati on and the key data indicating the degree of
penetration/transparency of the texturg fromthe nenories 200a and 200b,
respectively, and executes a superinposition process on the texture and a

correspondi kgr,ound. . mage referri to the k data. Th ey

dat a !ndicggg%&%ﬁggggbngcﬁ%b%é%%fE%?Fgﬁ % wpﬁ% C@%?ﬁ?eggﬁ %?qggfregﬁghding
position, hBat ir1ddae LRBHSPARIENnGf c8loPb] @Gic it t Bec COrdgapONdi Ng
position. A two-di nensional conversion circuit 202 outputs a two 15

di mensi onalindixegeigi goalygbhathdesgobtadnethdy irdppimagibhe threedi nensi onal
obj ect that has been generated by the rendering circuit 201 to a

t wo- di mensi onal pl ad@ BaSeEdmios e®RrPonAls | v igOat CORPLERE, i3s 9duppl i ed
externally., Where the textu is, a nmvin icture, the above process is
executod SPATT e SBPCFREHE 20 BadrerElreh TRIELCR FECHOBEEhFE To handl e,

as textureg} Wo) f : AP d G, i t 0 JREG
(Joi nt Pho?%%%%ﬂkﬁa?nEgge??%aa(grcg%pfgaﬁilgﬁ@?s typiugzlﬁﬁypﬁsed n%negc' witH

hi gh-effi cvemEy icodisngoskillesttid latpachus epedRBEE (hbui tigrd -cliteas 2Zondixpert s
G oup) for high-efficiency coding of a noving picture, or 25 July 2002 5
the |ike. 9hiee fhatnhge keercpnesssed i3 thisy maeneexengd £hathbasdyean e

(i mage) is_decode y_a,decodin rqcess., £orr, ndi pg, t o, an_encpdi ng
Schome, THESTRTIRoaT) RRBESTE: o1 & BadF cehisd cTRREIThEntA 130n8achoH e
nenmony gr ogp; P0G andraubiegtLdidae 8aPiogeaon Tkt LAk » t1s 1 1 aBQVELPr OCesS.
The rendering circuit 201 attaches the texture information that is stored
in the textovingreietyraddla Infcamachpecta afile giawen pospldyorstaegatihess of
the format of an inmage and whether the image is a noving picture or a stil
pi cture. 18RdHEMs! 0LEC -t hel ttdia GrEtERatte &if & tarhadhtd descaibed td n

pol ygon s slor gdden Ong. FEMDLY, (Lnedganam L ing.Lhr ec: digasi opalo oy ect
information, 11 1S Nécessary transt hrlee=di mensi onal coordi nat &s of
each vert exne:RedlarRepbEr gty @b 32 Bi t Sk rNaRPBEng OfrHRGR, CRREFH Nat e
conponent. Real nunber data of 32 15 bits or nore is al so needed for such
at t r ilBut esaprarafiagetl | whl bfbeedelscrhbed- di mensi onal object. Therefore,
infornmation to be transmitted is enornoqf and6%grtheg i ncreases_in

transmitting a conpFef-ti B WEnBRsFHHIR LD fe o FORE HBATG P @F ur e.

Therefore, cd e ARSBbLAL NI aRasd MROSLOAA dnEOEMRLI OO REnBPOVERD
texture 20 informatTon via a transmssion line, it is necessary to transmt
conpr essedonfieiaratiesna f ©extiurer aendgy theod r angrhy sk el € ffemdi-@nzyob A atnypi cal
.exanpl e of high-efficiency coding (conpression) schenes for a noving

pi cture i s tHweaPREGnendiorRl RbdedE emerpiar 129 0G-ouphe nisrtgepinenere 290di ng

for 300120800, 5y, 20 MLt o 0 BEORT Ibul S BTG S{RLYERY, and ves

scale memory 200b and the three-dimensional object memory 200c

store key data indicating the degree of penetration/transparency
of the texture and three-dimensional object information that are
also input externally. The three-dimensional object information

25 is necessary for generation of polygons and is related to



6 standard. MPEG enploys a hybrid schene that is a conbination of

not i on- conpensati on predictive coding and DCT (discrete cosine transform
codi ng. To acconmpdate various applications and functions, MPES kf3q0es
several profiles (classification of 5 functions) and levels (quantities
such as an inmage size). The nost basic itemis a main |evel of a main
profile (MPQW). An exanple of configuration of an encoder (inage signal
codi ng apparatus) of MPQW of the MPEG schene will be described with
reference to Fig. 24. An input image gignal is first input 10 to a frane
menmory 1, and then coded in a predeterm ned order. The image data to be
coded is ihpumingtionpt i brrapserspddetertitor 08 FeREYaYMER £hgRea macr obl ock
basis. The_,notiaqn vect.or etbecti on_circuit .2 Erocgssecg im?cge g ta of each
frame as am-iSH%LRRE, OB Dt FPRETRTIY BYYEPHF LTI RSE ISR T h a 15
pr edet er m ped SSAHERNCEL ) JNAY Hrdrnht1d dH2dekeLpbacd Mhetherpiorges of
respective frames that are input sequentially are processed as I, P, and
B- pi ct ur esdifedis ioAal adisfact hyhoaye2PrOCES 30@ mambhe gardder 200 .1, FEtHRr,B, P,
..., B, P). The notion-vector detection circuit 2 perfornms notion 20
conpehsat ikasasdy onethertmpa-dinepesiorakabiiesy Aater et Hondewinade beauddt s
its notion vector. The tion conpensation (interfra rediction) has
three predt® F6A%F00RE, EhhdExcares Hp 3P dF‘Bgi'f)l?'l‘? r]%ég%?dl $’e‘%ﬁtc‘ﬂgon,
and bidir ' redicti I edECiyl ' ai I s a
P- pi ct ur eet;c)}%éegflg%hegnggééréoeg:e@,atgghy%%%{e ﬁtri'ggl&c?:fo%ﬁ%déé{s%}%\éhg%&?s&e?or war d

predi cti Omemories 2004 Udnd 2003, 7rbaseddire 19T, edhat ébdgutazd abi di recti onal
prediction are available as a B-picture prediction node. The notion vector
det ect i on ®Mipeqiimpogitidrmrocespr edi the dextpde ehdta eaxueispesding prediction

error and generates a correspondin redi ction vector. The resul ting
predit@tio 6?“?‘5 B r\ﬁﬁg?ﬁfgrf%rtci ﬁz‘FaESE, e vér?‘leageg ‘g?taa

macr obl ock; 13 Beec0fRd- addrdeNrVpEaSNGR 12 bRerARCYORLAGK sk SaSmal | er than
the prediction error, no prediction is performed on the macrobl ock and

i ntraf ramecaadispgnisnpesdoruted., that hiss casetrrihepgrreactiyc bifoannolsiedts atnt r a
10 image prediction (intra). A notion vector detected by the notion vector
det ect i on e egirresrardinheosbsiet ment i oned prediction node are input to a

vari abl e-1ength codjng ciycuit.6 and a noti.on conpensation circuit (M) 12.
The notion corrpensa%‘i °'c4’1m§&f5t1°3%fg%°ﬁ‘é’re§ égnp?lexd‘n?%q_‘l gztr?zi ﬁﬁg@u%sétaa tg'gsed on

a gi yen myinAsYBRLL! irey AR ghARUESat tlid %b@B@ﬁé&i%n feigpinbt 8nd @iekel0. The
operation circuit 3 calculatés difference data indicating a difference

bet ween t htimealsienal déipeamachebl bek beerbgevedatedrity tthe wahderifgt he
prediction jmge data and outputs a calculation result to a DCT circuit 4.

In the case¥Man2Pht Fa-rdeicoBiBRRS Hitfe, PLABE BRI VIRWCPPELTt 3
out put s, ai%'lfogrmla%imtxh&é@%rsoghgﬁfig@te%cttegnggly. Where the texture is a

moving picture, the above process is executed on a frame-by-frame
20 basis.

With VRML, it is possible to handle, as texture
information, data that has been compressed according to JPEG
(Joint Photographic Experts Group) which is typically used in
high-efficiency coding of a still picture, MPEG (Moving Picture

25 Experts Group) for high-efficiency coding of a moving picture, or



coded to the DCT circuit 4. The DCT circuit 4 converts the input data into
DCT coefficients by subjecting the data to DCT (discrete cosine transforn).
The DCT coefficients are input to a quantization 25 circuit (@ July2098re
they are quantized with a quantization step 25 July 2002 8 correspondi ng
to a data storage anount (buffer storage anmount) of a transm ssion buffer
7. Quantized coefficients (data) are input to the variable-length coding
circuit 6. The variable-length coding circuit 6 converts quantized 5 data
that is supplied fromthe quantizati on circuit 5 into a variable-length
code such as a Huffrman code. The variable-length coding circuit 6 also
recei ves tihe dudati zWheéom an dpagscap eJorpressetelguzgrd 2st textere ckie 5 and
the prediction node (indicatjn ich of intra-image prediction,_ forward
predi ct i onk W& Hag%) plrsedieegfigﬁ,bbér?d dﬁicﬁfifLE%tP%%éqspspFQHF‘EfPW’\ﬁ@s teet )
and the not | r th | V. det ecit | L.reut nd
perforns véaﬂf i%g’g}éggflgnsg%}%e%c?ddi ﬁ‘&@?ﬁ%&&ﬁf q%n%éet ff%énés;én(‘% xg% glﬁl gﬁ%f%er%‘t}&e

t empor ari | yentdr@r @504 6€1 MR nzaded Fadd 200 QHEPHES] t@aaRbi Zatiaesgont r ol
signal that corresponds to the storage anmobunt to the 15 quantization
circubt 5.sMidart he thesizheile gpabaessount has increased to the all owabl e
upper limt, the transm ssjon buffer 7 controls to reduce the data anount

of quantization datEryreiterdagi AgFThdE FQantFoathoh LCarexbrrs he

guanti zati [ LU iy uanti.zat i [ I nversely,
when t he roggnﬁgg%ﬁt‘ %é#g la@ﬁ&%?eﬁa%pd%%r ggggﬁg%)g&%"ﬁggy??g%a%? e%1 ower
limt, thedjRshtssifivdififRitiosorddadldiebs bACtIRATRBE dAtah amayat of
guanti zati on data by decreasing the quantization scale of the quantization
circuit 5 arsi mhether quimntimegei da somvigiy pighate @ver ltawl opiemder.f| ow of
the transm ssign circuit 7 is prevented 25 in this manner. Coded _data

stor¥¥ i n TRESEPERsntRSI G R BR2Y camde)aFAdeRb & Ps CPERRD RO WEPR
predet ef Myed Ll Ohng, AL GBYL. 3SpR dlahaRLLEA WAL bINSALASlAN 11 ne. On

t he ot her guanti zed data“that is output e quantrzation circuit
5 is inputodject depehaiddizal,i 68 €k Ifabdsshir) t8, t ¥iedna ti thirGe dBinhdAbhZed i n
5 accordance with a quantization step supplied fromthe quantization
circuit 5.cocordppateaitef EBCh vertéxci eed) nimbear tdrtadefgadanitstiison circuit
nverse DCT) circuit 9,_t ted to_inverse

8 is input_t n_| DCT (i en subje

5T pr 0 SSEgY SR ST BPFRIaTTT KETRERBEy (AL PETUER TR Gerdt] on
circigt 16,510 Nextre &k €420PhERLd FHLCALRN a ki FBAR o3 GBa)e ARERALAT0E
apparatus) of MP~M. of MPEG will be described with reference to Fig. 25.

Coded | mgactatArédidindn=danhlt blajectas raenefsnnsnirfoedavien ad bansm ssi on
line is received by a receiving circuit (not shown), or reproduced by a
repr oduct it6RNENEEEEE | 1g SRFRaKF| A FusthrEdiNPr R T dPt FERBRIFEdRI2a, and

then SUppgo%gng ghgggjéy%e%sional object or a moving picture. Therefore,

in transmitting three-dimensional information as above or texture
20 information via a transmission line, it is necessary to transmit
compressed information for improving the transmission efficiency.
A typical example of high-efficiency coding
(compression) schemes for a moving picture is the MPEG (Moving
Picture Experts Group; moving picture coding for storage) scheme,

25 which is discussed in ISO-IEC/JTCl/SC2/WG1ll and was proposed as a



| ength decoding circuit (ZVLC) 22. Perform ng vari abl e-1ength decodi ng on
the data supplied fromthe reception buffer 21, the variable-|en Eh
decoding circuit 22 outputs a notion vector and a prediction foaBily 2002
notion conpensation circuit 27 and a 20 quantization step to a
de-quanti zation circuit 23. Further, the variable-length decoding circuit
22 outputs decoded quantized data to the de-quantization circuit 23. The
de-quantization circuit 23 de-quantizes the quantized data that is supplied
fromthe variable-length decoding circuit 22 in accordance with the 25
guanti zation step al so supplied from ®he vari abl e- | engt h decgdi ng 25 July
2002 10 cistandarg2, HPEC anmpwys ehbhypesllsdhegedbhat (BCR cosbinattont Ff t o an
I DCT circuit 24. The data (DCT coefficients) that_is output fromthe
de- quant i Z2RGIGR-EPPRERTALEPT PrEdhFELYFIY T FBASRCDCT ST ehe FERI 1 cui t
dat o suppl L SIeEes { PeSRRET ary abkbAa A0 R B i iEne 1l [ G e
data, it imyfutiBut, fiowe (e 19Rer 8L &Fa L igritiilledD (@BaddiBURadaba &nd then
supplied to a frame nmenory 26 and stored there for generation of prediction
i mages dat af et ionayeaunidtleveR son gBapt ttige stahapst oatimsidel sheel0 iTieut to
ti i it 25. Thi i data i I { put, it is, toth

ext ernal - SRt RPESC ol FEbiSIGLIRON. {HEbe. o8 . PSR GRTBLAL ARS8 bbpl | d {rom
e LT Sl Ul 2l B D bnPLE S S, £ OBl e LBt o0
dat a storeghdifgt BEphf e "RIOMPerRE b QR MpBaNsehdhd Ryihhe HLEDEE &R MR or and
the prediction node that are supplied fromthe variabl e-l ength decodi ng
circuit 2Xitdndebatputes tid Rig.t B¢. opfor dinpot ¢mageli siddml Thef bper dnpon
circuit 25 adds the output data _that is supplied fromthe IDCT circuit 24
and the prcvicctrane 2eeTimgd dangd Eheh Slesuppl f RFFISRHBS AR -
conpensat i i i 7, tq _pr e; Ou; i i e . a
P-picture, (eih(%ggp%?gadattoa%gf 018 ggolp%%a :&t(%n\:g?ggnﬁl %{S‘Aiegtlggp%%@ets%lt%&e
frame nenircdbtande storad ot heEeoBBodk efisakl. ONThabgs: iddt debbor ef erence
imge) for an inmage signal to be subsequently decoded. 25 July 2002 11 In
MPEG, var idsrecpiohi ¢ bscwitd 2| pretsssrshamagkadatPL eaadh debingeds avd Ivari ous
tools are ,reﬁared. Scalability is one of- thpse tools. In MPEG the
scal abl e c‘g‘di g e s cheh@ i Ut fe r BHUE St R "Pedli 2L EEREOI A for
accoq@dald NG dbLheiaN sl HBES SHEAS A0 LT LM ARrmiREa Y 1N Lhe
case of spatial scala i y, an inmage signal having a small irmage size can
be decodednhyedecodiepaiitliyvel Bvered e hirk shpeassquandiably nage signal
having a | arge i mage size can _be decoded by decoding | ower-|ayer and
upper - | ay@roseessd raans. BAnagfcBoricoirespdEral 1ag-aes abbeYtgrav | | be
described with reference to.Fig. . dn_the case of the_spatial
scal abi | i tpf,“teﬁse%o%& “ay&fetort ég'poérfdsp’tg'i?ﬁag‘e' sl E?_naIPZ'havi ng a smal
i mage size and the pRPGItidYele COEF RRNARAIhOci FEGE S gRRESrhAVIddon | arge
tS|hze. . Adl gl:min'i':l ay:iairml1 mage Si gngl is fi r]_:glteell nput ;;d t he fratrrg menory ;t andI

emcodeaohpensa Spheeffernéng aso ian etasmel Me@rentovEnsare, andt only
is the output of the operation circuit 10 supplied to the frane nenory 11
used als a deSREFS| h‘ty%rm%"_rlé’@i ngb?ri nﬁft\? d‘gﬁ'—_é\?nbﬂ?“l‘%qwgilfmi f;‘&&%&ﬁr&@?an
upper -1l ayer_predictiqn i e data,aft.er bei.ng e rged to_the. sane i mage
si ze as tllljéfeufiﬁgf"?’?)ai}é S Eﬁ%ﬁ% %f%demotylofomgﬁe?ha%‘eaaten Sar %8%%‘?&‘1 circuit (up

sanpl i ng) p3LaiAecoh diddtib@rhl Prediction, and bidirectional prediction.

Only forward prediction is available as a P-picture prediction

25 mode, and three prediction modes, that is, forward prediction,

Lol



26, an upper-layer inmage signal is input to a frane nenory 51. A notion
vector detection circuit 52 determnes a notion vector and a prediction
node in the same manner as in the case of MPQWL. A notion cong@ndd¥t2083
circuit 62 generates prediction image data in 25 accordance with the notion
vector and the prediction node that 25 July 2002 12 have been determ ned
by the notion vector detection circuit 52 and outputs it to a weighting
circuit (W 34. The weighting circuit 34 nultiplies the prediction inmge
data by a weight Wand out puts the meibhted prediction imge data to an
operation 5 circuit 33. As described above, output data (inage data) of the
oper at i on leackousird pPedsSct iput and bhéiremgenall argéientoriareuavadlablidhe

i mge enlargenment circuit 31 enlarges the i mge data that has been

gener at ed ®y a Feprdgbnne i prediatdgnt made t o Thek&oLign 1veeioke degaarien t he

upper - | ayer, i mage_size and outputs _the en] arged i page data to _a weighting
PP eu t e BE 2 A LA BB AR Lol (OB RORET BT L 4%R B B G Tie
data of thsmd1age SOhSFASIPRL GiLeMindthPbrBall B kW and outputs the
result to t]% opera??on C|rc%if 33.%¥ﬁé 05£¥§tion %??cuif 3 adds the 15
out put data of the wréghdduld icr puedctidraradrdd f8dcampbaredswibe, result to
an operation circuit 53 as a prediction i mage data. The output data of the
oper at i on igtamice , 38h¢ svarismdenphit a tracrrkdpekat Pope cfadad-t 86, thelded to

output data of an ipverse DCT.circuit 59 there, and then jnput to a frane
oy 61 P anat.pP yEhe S arePl ChF ot T SrrahEn (i FEGLERATE SR A o b

coded. TheOREEALLRILE! 1€ e r33nEal S el bl 58k Clie hehupeind Ne out put
data of the i'mage data to "be coded and the out put data of the operation
circuit 3Fodimd Ut petsodnd.restl ths dlidef, ethacpredieiddowederis iihdrdae case
of intraframe coding macroblock, the 25 operation circuit 53 outputs, as it
is, Llfe irnmpgedaradiotien (iZsra)ly 206k ipy yededr tdetedd€R birthg tmB4.onThe
DCT circuit 54 perforng DCT (discrete cqsine transfor on _t he out put of
the oper atiSSEoE FELFFEERn GidcUdhet (18 (OF EBYP BRRMTeWRFERSSr B but put 1o
a quanti zZgid RN aCk! EMblt 3D AYakDabNe AR O N i AWE 5 caHAR ZRILI0R
circuit 55 quantizes the DCT coefficients in accordance with a quanti zation
scal e t hatcampehasetiowneitmidat(MCst 12 agahanavnioconf candaraasibs scinctinf fier 57

and other factors, and outputs a result (quantized data) to a
vari abl e- |¥§ERtESPTRAIGN G £m8ge daid ParrdbPR-F chigien FO8LAR ¥§F i t 56

per i gEms 10./apkabler engtcading on dhecayaniized daka (guaniiged OCT

coeffTcier ut's resu as an upper-Tayer ~streamvia the
transm ssian-RYt! er cdleuTHiR sOUE PHé r&lded daleat R OB Al G9BEEFEdd t 55 i

de-quanti zed by a de-quantization circuit 58 with the quantization scale
t hat was uUmddeen the value of the macroblock to be coded and the value of
the prediction image data and outputs a calculation result to a
DCT circuit 4. 1In the case of an intra-macroblock mode, the
20 operation circuit 3 outputs, as it is, the macroblock data to be
coded to the DCT circuit 4.
The DCT circuit 4 converts the input data into DCT
coefficients by subjecting the data to DCT (discrete cosine

transform). The DCT coefficients are input to a quantization

25 circuit (Q) 5, where they are quantized with a quantization step



15 quantization circuit 55, subjected to inverse DCT in the inverse DCT
circuit 59, and then input to the operation circuit 60. The Oﬁgrﬂtiga
circuit 60 adds the outputs of the operation circuit 33 and t Wxe@P2e DCT
circuit 59 and inputs a result to the frane nenory 61. The vari abl e-1ength
coding circuit 56 also receives 20 the notion vector and the prediction
node that were detected by the notion vector detection circuit 52, the
guanti zation scale that was used in the quantization circuit 55, and the
wei ghts Wtha-t were used in the weighging circuits 32 and 34, which are
coded in the variable-length coding circuit 56 and then 25 transmtted.

25 July 200grdspdigling &n axdalpl etofragedavoder Glufiflee sparigd ayoahibidfty
will be described with reference to Fig. 27. A lower-layer bit streamis

i nput to BhETIRRWASIGR Buffer 21 fHartherd dcRddeFieRtEhedR % e aFEnABPUES i n
t he case of s ver not..onl y.is 1 out put of the operation
circuit Zgoogg%%ﬁaﬁ#g%ﬁ%é?%§?€hrﬁﬁdl§§s¥%ﬁgﬁﬁg%%tored in the frane nenory 26

for use as a predi GhHi0gatMRGR: daldthObod@ind BiGR S JBakohRe & dReRAEH 4 at er,
but also it is used as an upper-layer prediction i mage data after being

enl arsged tetd heheganes sopgkisd Zeroas tha gyuperidaien ciegeid (d sinte By an i nmage
signal enlargenment circuit 81. An upper-layer bit streamis supplied to a
vari abl e- Varigihl etdesgthgceds ciiah 22 i Bubinat §9dieon Bheferiapbleghgngth
vari abl e-1 engt h code.is_decoded there. .That is,. antizatjon.,scale, a
ot on veECRTS S RAGArCE reho s iRe ST Astaor P IR b
are 15 degpdegdfdeblRebn Wi 36T sCQRAT t16d eénessicth%nD@d@O@ﬁJai@hemai

(quanti zed data) decoded by the variabl e-l'ength decoding circuit 72 are

de- quant i gkikclb\ofa icerguamnige girnedd ctiionui fork& iy poredngt idre, dechdedd

gquanti zation_scale, subjected to inverse DCT in an a ' inverse DCT circuit

74, W¥nd t REPALRIPEN e@nEoP M e RPRO PRSI GR e asse ) g SitecBRpEMBat i on
circuit 7/ generates prediciion ic%gedéj@é&[ﬂé}l %&g%&*@“&e "4& %eE?Srrﬁ‘se.COded
d rct u 0 a meid% [

nntion_vecfor and pre ron node and Tnput's it _ g Ccircuit 84.
The wei gh{aRtawid QdnbtB4csiidd Rink@8ohNe ThH firan@hikheolb 29

conpensation circuit 77 by the decoded wei ght Wand outputs a
temporarily stores received coded data and outputs a quantization
control signal that corresponds to the storage amount to the

15 quantization circuit 5. When the resgidual data amount has
increased to the allowable upper limit, the transmission buffer 7
controls to reduce the data amount of quantization data by
increasing the quantization scale of the quantization circuit 5
using the quantization control signal. Conversely, when the

20 residual data amount has decreased to the allowable lower limit,
the transmission buffer 7 controls to increase the data amount of
quantization data by decreasing the quantization scale of the
quantization circuit 5 using the quantization control signal.

Overflow or underflow of the transmission circuit 7 is prevented

25 in this manner. Coded data stored in the transmission buffer 7



25 July 2002 result to an operation circuit 83. Not only is the output of
the operation circuit 25 supplied as | ower-Ilayer reproducti On?\f’g-{i q%gta
and output to the frane nmenory 26, but also it is output to a g'fﬁ
circuit 82 after being enlarged by the inmage signal 5 enlargenent circuit
81 so as to have the sane inage size as the upper-layer inmage size. The
weighting circuit 82 nultiplies the output of the inage signal enlargenent
circuit 81 by (1 - W by using the decoded weight W and outputs the result
to the i operation circuit 83. The opétation circuit 83 adds the outputs 10
of the weighting circuits 82 and 84 and outputs the result to the operation
circuit 75isThendpertawioh predatidrmibedddbnirite andt putpof dshe bivesseedaCT
circuit 74 and the output of the operation circuit 83, and outputs the
result as Bpprriyanpadseéprobirg i ofM Fhgertthita h&ﬁéraﬂ‘éw@mﬂ dasaj thato t he
frame rrermr use rediction jnma ata for inmage data to be
decoded | atBromtRE S550eEhe EraR PE S boa e coos 06 a

| umi nance éumzatéoﬁowfc@iéf&r@n@e hanal i d aspagc&éa%@&ee@ dpsim l ar
manner. Thé nption vector to be used in processing a color difference
signals i s asbtardmerdebyibnl ¥idqigar ization stead aruppQiéar frou Whenance signal in
both vertical and horizontal directions. While the MPEG schene has been
descri bed AV zastipar ciaevidus -hi GLpRRE i@ﬁ@ld@cé'oﬁpﬁﬁfjsfcﬂ?@lﬁﬁé foem £heovi ng
pi cture al so have .been standardi zed. For exanple ntern t| onal 25
Tel ecorrrrun%%h%%%&z@ﬁﬁ%)cﬁ%u"& énaﬁrﬂ?}%‘étd ttoné‘nsgﬂgﬂe%l QJ’Z@T Bﬂj& 25 July
2002 16 H. 263.a% @OdtﬂgnL@jbmzuntsaiﬁ\%}s%@rcs%aesé e thg MELGschene,
H 261 and H. 263 are a conbination of notion-conpensation predictive COdI ng
and DCT coih ng.frAmeotengrapEMatusvaadeiee deeediiign appadiditusoaccording to

H. 261 or H. 263 are configured in 5 the same manner as in the MPEG schene

t houdR the details Hﬁxheai‘fereﬁaﬁlpéﬁnﬁf|Q)rf1werar(ém%ﬁf¢ fegagd . dEgeddner , in

t he above descri be e dardl zat of ~a_new hi ghl
efficient TIANG hgﬁeﬁﬁé@ﬁf egek}ﬁ&gd ow%ﬁﬁ@?’%@@ g?ﬁﬁ?%ereté of
MPEGA are ghat 2@n I @.‘B@@d'ﬁneﬁ#ﬂ%@tgn(@ﬂ: QUG byndP % %@Enbéﬂésn(la&eurmge
is coded in units of a plurality of inages) and that the i nage can be

nodi fi ed onid ke tobneotisdimbjldale basreceiMet bysa opeceheingecddongt sirce,
i mges of respectlve objects or a pluraljty of ipages can be conbined to

reconst r uct cb‘ﬁ’é /i REgEePIYGed 8. f EEFRFRENCSESY/ \?‘G‘i‘i‘“tas LEPROF BT
ment '.19”90' 15%”9 ?&%%&”b\’i@%é szf 'XP%G%HEE é‘&’o%llit%%e%’ax str”iatb
wor k, " a sch ene of "hand a natur rap 1'CS

wi t hi a CrdAgh beanByey K;uscutiel ro;gvﬁépdzzed _Plerbﬂhﬁlé%@EBbl@—l!.ength
t hree- di nensi onal object is described by using VRM., and a novi ng 20
pi cture ardkassling on biwlidntar supphpedsirat dbeordrentian PuELMPED sttdedard. A

scene consi stl 3 51 ‘? \é of .t hree-di megm onal tgllects novi n
pi ctures, @ic-aPle-hang }?kf%‘cfoéi& 8r 8 FgHt% ARRECPHHE [EEPP YORE Ut 28 ene
(her ei naf tgr. ABE YT Ab&Y @S ArSEe08 SnshidRth o) o1 i gsCLhti on of a
t hr ee-di nensi onal object, and 25 AV data consisting of a noving inage,
soundoor equ#nnleaﬂm6ﬁ5§&§b to a de-quantization circuit 23 Further, the
variable-length decoding circuit 22 outputs decoded quantized
data to the de-quantization circuit 23. The de-quantization
circuit 23 de-quantizes the quantized data that is supplied from

the variable-length decoding circuit 22 in accordance with the

25 quantization step also supplied from the variable-length decoding



25 July 2002 17 according to the MPEG schene, which have been obtained in
t he above manner, are given tinme stanps and nultiplexed by a nmultipl exing
circuit into a bit stream which is transmtted as mul tipl exedSpluly 2802eam
In a reception termnal that has received 5 a nmultiplexed bit stream a
denmul tiplexing circuit extracts the scene description, the description of a
t hr ee-di nensi onal object, and AV stream (a stream corresponding to AV
data), decoders decode respective bit streans, and a scene that is
reconstructed by a scene constructionl@ircuit is displayed on a display
device. 10 In the above nethod, it is necessary to clarify a relationship
bet ween notles-uilta®2ar andlensipiuted the coeslilitg ngodYRAL (R soeif it £ dentf) to

t hr ee- di nensi onal objects and scene description) and AV data of noving

pi ctures, ¥FbUNEE, catgrdt %4 -c. TESr dekAnfiE, Peificirnicdsahgtt 65| PRERMt e what

AV stream uld be texture 15 ma W t certain three-di nensigpal
obj ect - 1 rEvRhene Set Bt G M PR @ BacSibichadpBqubaRS e
three- di mensigRalped] eftcii: dashanabesh B tURkn (S f00i0nRe$ P& fe 2s0gat or
which is a character string indicating a server on a network). This

desi ghat i autpeithddteor r ES pordsutpudedagnatupphied fiwn atheolnte Qixaddr ess of
an AV data file on the network. On the other hand, in a systemaccording to
the MPEG sthelfde épppt AVtststagai sif demtiotied dytdesityrigt PHEPTE L1, This

corresponds_ to_desjgnati.on qf relative path of stream.in session (a
conmmuni castlshc?n olp!eﬁ%s:Q?A%e%lﬁcﬁlé‘tsgg_s?%nl%a%e_ %3%% aeré?a lTelnsﬁélB.p At s?_, in
VRML, 25 theiR nemBLy B4 Nl sebrbdemtdfe/ifle geSbrLaMPLEeprbBdi6H N @
25 July 2002 18 URL. But an application of, for instance, an MPEG real tine
comuni catimager dguar fsr | ihdges ddtdesP gnatB-gpactiherdatiad &hpt obi BEimbef

[ ncog&ati bility between the two schepes. \Wen vi ewed from another point, it

can saiifnufatoVRe QRAFATESNaCHBERE 127 -WhiTRRS altag%e P tredBedts®
informatiq t he ot her han u el i ch, st
i nformati oonnut rggt’ he | T gsl’s t%r g}ﬁgmw’{;[gee%‘saﬁln%§§t%ﬁe@%oantfﬁgfgg{“g%l%g\%ggg' The

difference in theserpodel SuEaUEE8ata HEQY188BEL FBdm idthd Ipeirf &1 fallic ba fuse
toget her a conputer graphics imge and a natural inage while conpatibility

wi t h VRML2(the dnpat nbdti reddreaBUVMARY IORITEEPLMVENT| AXieThetpeesent i nventi on
has been nade in view of the for egoi ngt,§ and an pb‘{ ect .of the invention is

t her ef or e F0PEREBF t°% "c%ﬂ)‘dfeﬁg? TS faBEctHAt 9% Hager st £8c5PGi ng
to VR ang-38 h9R9esQUrdd 4l Eﬁﬁ Fhdle hRnoPPsessed RCQLALOG, {9 the MPEG

schenme to be“transmtted I n such a state that they are multiplexed into the
sane bit (datiah séceaMartt chedpgdidt i mb8e €isgeGireofsuppiiédi Vi @he t here
is provided a nethod for producing a conbined formof three dinensional
space nodéErAgrdat bewrh r%@céyna ol iRt 2¢ . ofndotEPHESd iF nB@ethfudi o data

specified by a _positjon .nc¢luded in the nodes, said t hod conpri sipg the
Peps of - BETREERT e BRCt | TR® RGP T BT nade SO sy A PLE
di mensi ongarapass: "PAelidia 1dat frok WL ThoRdc i Ag HX 1426h8de ROSIAQBLEBL O
stream | D correspondi ng to i nage/ audi o data associated with said position;
repla®i ng isaged Pasa tilor vist Buppl tedtfieamthd; motion compensation circuit

27, to produce output image data. In the case of a P-picture,

the output data of the operation circuit 25 is input to the frame

memory 26 and stored there as prediction image data (a reference

image) for an image signal to be subsequently decoded.



mul tiplexing said i mage/ audi o data and said three di nensi onal space
nodel ing data including said stream|ID such that a bit streamis produced;
converting said stream|ID into a character string; and deter ni4® Juy 2002t her
to replace said position of said inmage/audio data with said stream|D or
said character string depending on whether said inmage/audio data is
supplied by the sane server or different servers. 25 July 2002 18a
According to a second aspect of the invention, there is provided a nethod
for a nethod for producing a conbi ned ¥lorm of three di mensi onal space
nodel i ng data defin plurality_ of .nodes d_i mage/audi g da
specified by a posi Sl?no% nel ﬂ%@f*sn%trﬁglg%sde%r} srlézﬁv qﬁﬁef’ﬁg rc%?’%'r itr@l@ﬁb t he
steps of: exbractidgh adesRechiy RN hkrenpfd Oy N0de by 58 W, il 8Re
di rensi onal space nodeling data; converting the extracted position into a
stream | D eodr thsgpondialg .t 0 Ihmap@t autheo sdal @b bs saciiabedchend iSsai d position
converting said streamID into a character string; replacing said position
Wi th sai d énbradiesd dihatngeabhtema@ilpbékify & dcceagedauthd ddferant sai d
t hree di nensi onal, space ngdelin dat a Encludin sai,d gﬁaracter stringgsuch
d

that & bit *SpFRafii< FPGudERE° vithin §8F S FEU S o™ §PFeptec&d wPPRIdhi d
character gk g CARENLNGnO0e WIRINAT h5al Sy m&lﬂu%gﬁgaﬁzé $a3uBR! I ed by

i
the sanme server or different servers. According to a third aspect of the
i nventi on, debeded i18; [dee@vdind ailalpaest UaydOrbipr eduekig, saxdran Andgé or m of
three di nensi onal space nodeling data defined by a plurality of nodes and
i mage/ audi §igedh peicf pedabye alpdsi Sian ¢arclhadegcPdetney rriesiingonpri si ng:
means for ﬁxtragéin a Eesgective po%tgion froma_node o sauf théeel
di nensi onat “¥PacNBd &R ngPRAEE 22 YiEand t f B EBKRver FPnGRTRES ol SRR
posi higon | BEg1 Ao SiGARhY BOrd&asRaRdiungi LR idmeehaudig fafa Rssoehalgd with
said position; neans for replacing said position with said stream | D, neans
for multi pkexe ngf sdied spaadel asutilabdat ay anches dicshetrhilLege di dremsispoatis sppace
model i ng data including said stream|D such that a bit streamis produced;
means for &BAIRrtignGlsaraviry enfmedli ifeda Tirsr a8feFhtYRRRF 12¥AH neans for

determ ni ngovvnet rg%rd&t of eggaé:esis%laqspgm tion qf _said.,i rrage;( ziudl 0 gatear wth

said strean1ff?sr_sal charact’e strlnavﬁgbéh Fﬁaeoﬁ%ﬁ%étheroggra &Y
i mage/ audi Omakgd & iighalURBl EeAsDYiddie S8MEnsS e REmEH) T Lrat tHehVESSed

According to a fourth aspect of the invention, there 1s provided an

appardat us forthy cdue ngnaetombiimedhtocasofof MPeMLdi népesaral nopacelynodel i ng
the output of the operation circuit 10 supplied to the frame
memory 11 used as a lower-layer prediction image data, but also
it is used ag an upper-layer prediction image data after being
enlarged to the same image size as the upper-layer image size by

20 an image enlargement circuit (up sampling) 31. According to Fig.

26, an upper-layer image signal is input to a frame memory 51. A
motion vector detection circuit 52 determines a motion vector and
a prediction mode in the same manner as in the case of MP@ML. A

motion compensation circuit 62 generates prediction image data in

25 accordance with the motion vector and the prediction mode that



25 July 2002 18b data specified by a position included in the nodes: neans
for extracting a respective position froma node of sai'd three di nensi onal
space nodeling data; means for converting the extracted positrR8duly082a
stream I D corresponding to i mage/ audi o data associated with said position;
means for converting said streamID into a character string; neans for
replacing said position with said character string; and neans for

mul ti pl exi ng said i mage/ audi o data and said t hree di nensi onal space
nodel i ng data including said charactegzstring such that a bit streamis
produced, wherein said position is replaced with said character string
dependi ng gRvehBLEETdsdthinBBUSY Al dollaba ScsdbRideed byntbersawesser ver
or different servers. According to a fifth aspect of the invention, there
IS provi de@dnd pethods fior tpr acessghnging kiitcsit et i3ac| utthagwe igigdihgudi o dat a
and a conbined formof three di nensional space nodeling data conprising a
plurality &GRTRBYEs3% YPrldadées athi fyedycrhagelimagd dasat Rvde cositits Fngnd he

steps of: receiving said bit _stre demul tipl exing the received bit stream
Thto a st r SUEPHEE " Ftarb R RE Tapl Hisiert A SRR

i mge/ audi @idatg; #nd providing a correspondence between said i mage/ audi o
data and a respective node in accordance with said stream|D such that said
di splay i mage is producedcribed eboviehe cnopue sqeoradgicegbedaisen cfaikte

i mage/ audi o data and node information is in accordance with either said
stream | D ERPFaSEXY Biyrcaifti tetivxdmrasstonte Hrageacadprgentny mgrouit
correspondi3gg t esai'“g stream I Deen pr g;ggdtby aensle(]:foréd gé erSSieoﬁ and
wher ei n sai"d node i HEITd&8 arﬁ“ég SHEFRYT cat i ng AFRSENERS AP PPEE or
second expraasi Riks NasrberRedsesh dsPendi Bfe LAk MiLtleLusaI fh iTRGRL_UdES data
has been supplied by the sanme server or different servers. According to a
si xt ht@speetizef equeel ity ehki oppetHayeri $mpgovsided aadmetibpde 4 athepeatasgedig a
bit stream including i magel audi o data and a conbi ned form of three

di mensi onalF™&8pac¥ il Pnledt iR PrFYthg(a Pl $al | The ofe¥Bdé89t o produce
a display i ' N rishn e, : L Ju 2002 18c
recei vi ng gg?ggb??ﬁiﬁFgga ?%%gﬁgﬁhjﬁgggﬁégnﬂ%%%ﬁ?&?% 8gﬂé§aﬁghé§id three

di mensi onaknspagendmdelirogidad A BORPLESHRY t1hey)Neaas oughst Hulheuk-bing: sai d

t hree di nensional space nodeling data and i nagel audi o data; converting
character %prthg Jpsfratieni ohrdwitto 38t-r efhe | IpenHtdomatciven it #3d addar blet er

string informati on being jnformati.on indicating a correl ati on between
S 5 2t 2Pfhe

a
node “ahd sSPEPY el : QateIm® FhRY Y% _ ge/ i RYtd 5%% sai d
node in ace@Lgance, Wi Rothe: capvartad: i eamd R,ahof MBL | Qhgerigrgi n said
i nformation 1 ndicating Fhe correlation Is one of said character string

i nf or mat i oMhe osutasEoO@AiAgof otlsaAidbeshE fam ¢ IrduiftonBat s calsnd.nposi to can

desi gnation information; wherein said inmage/audio data is |inked to said
node i n acEBPEANER WiFKulhet Corpfsicdefosoviarih (BtRNPEr At IBIFYSE BET d
information,indicating the correlation is said character strin

i nfornati oﬁ,lr%‘ﬁldt. gstﬁ &%fﬁﬁge?%{]d%oendéfgu% ;t? ian%erﬁfnfer 8%‘1“%r}’systplplf§’?nglf%%$ti on
desi gnat edyby S&i 38l b 0Pn deRi@nakt 9Nedb AT QlIFRE bARat 0o 3 dJdede ithease
that said information indicating the correlation is said position

desi gnat i oaperdiraridienuiActOrdilng lhbes ev efitfif exepeet befwddre theventpwn,
there is provided an apparatus for processing a bit streamincl uding

i mage/ audi 826t dh¢ dmesrbidted oPmh 6Pdehrad dibgeRYFRHaldaFaté FiRlel i ng
data conprising .a plurality, of naodes, to praqduce a,displ i mge
conprising?s?ﬁé%ﬁf SﬁrF365f5ﬁn§"§%PHt%??£sqF%éﬁfu%gaﬁg #%%éﬁigﬁﬁ?t?%i%Xing
the recei vggydidr stieafki BiQ & StiheaRttihe SR nbhneerSb1BUIS| @Ral space
nodel i ng data and i mage/ audi o data; and neans for providing a

cor r espondepeeatheinvedncast 53 rageLasdi @s dat dsandha tespeciateetnode in
accordance wth said stream | D such that said display inmge is produced,
wherein the correspondence bétween said i magel audi o data and node
information is in accordance with either said stream | D expressed by a
first expression or a character string corresponding to said streamID
expressed by a second expression and wherein said node includes a flag for
i ndi cati ng whether said first or second expression has been used dependi ng
on whet her said i mage/ audi o data has been supplied by the same server or
di fferent servers.



25 July 2002 18d According to a eight aspect of the invention, there is
provi ded an apparatus for processing a bit streamincluding i nage/ audi o
data and a conbined form of three di nensional space nodeling Faryly 2002
conprising a plurality of nodes to produce a display inmage, conprising:
means for receiving said bit streamincluding said image/ audi o data and
said three di nensional space nodeling data conprising the nodes; neans for
outputting said three dinmensional space nodeling data and i mage/ audi o dat a;
means for converting character string il3formation into streamID
information, said character string information being information indicating
a correl at icodebetyeLmaer rAgdeuadndssai thiendge/ et tdadkape afcrme ey f or

| i nki ng said i magel audi o data and said node in accordance with the
converted sidiegmet® ¢odigremtrpoafonecsi fhe abwtputf evEmgheonpératiicat i ng t he
correlation is one of said character string,information corresponding to
sai d streafR{BUthf o mdtq GSRERACDILT ICORTAST Mt SFRichf BF Pttt RRefei n

sai d i mage/ i i i.nked-to Is e.l cewth the
converted sqt%%gg%z%@ﬁfco%rrjﬁg??oﬁsif %Zilg Pﬁ ocrérr%t ?ogﬁ%%g?ta#gng t he
correlati onuant$ahei Ghaiacher §% rquchtiinbor PRd ity Rdrsaidhddmge/ audio is
| inked froma supplying portion designated by said designation information
to sai d nodecprdease witdt at heantfzatien epaleaditedt iisgbbbhed con ridleatinoa i s
said position designation information. According to a ninth aspect of the
i nvent i on, SRERSS| IPrYvicfed BrIVHAGLAG etk tmHafPgOreeoridedoFReratth a
data ProcueligupLogralaer BLEGHSID0.8.0PTP) NP fan of Ly ae dirpps! onal
space nodel 1 n ata ‘conprisrng a ﬁ uralrty of node€ and ge/au I'9 data
desi gnat ed iycposi ¢4 ON T8RS hgPaih 1 lieRbehNMBbd Y Idiglcudedsé pddades of
said three dinensional space nodeling data, said data producing program
bei ngl &xec wegdabbe pattarhmepiens tap$hef quant izad idagapdanantirefeHCFnat i on

i nf or mati on iEcIuded in a_node of said three di nensi onal %gace nodel i ng

data; conv&PEFRYCIIRFHEx EPdcPRIPHTS i FEAUYesTY it MERSF it Y Hatiidn SEREY st r eam
I D i nformati;gn r Lhg,t I,d clbma | a eS¢ ted by the
extracted tﬁ’légi %ﬁ%n{ esl g%gglg%nﬁfﬁ%g?r?gfi gﬁf‘é%zt%“?uﬁgt%o%fz%e repl aci ng
the positi euatdestgniadd @i ricaf orsmtisoder gehntietkd mysai de @skentiizalzisai d stream
| D information; and multiplexing said inmge/audio data and_ three

di mensi onalcizgate MoadltbnghdaavantichtdPngseial tetesns | BB ¢chfior #hei on such

t hat bit stream.is produced, erei,n said data produgin r.ogr.am bei ng
urt i exaRaP BB RGP AT 1o PRBd 6 24 Cshuarer e LT dFh RPEa AT Eroe

i nfor mat i opcirng proliar ast ehngt fidig inBler pat HriradiexPELsand By.a fud st
expression; and determ ning whether to replace said position designation

i nf or mat i oppenat inediinrud i 60 notts whehostpwk sstafe&be| Bperdtoiomicionuex pressed
by a second expression or with said character string information_expressed
by said fi PBE E&%rlégfﬁréﬁ, DRetiGtisard #oSiiMRTSd8sEgRats 0P itRrPof hatE on

i ncl uded i ' ode iS [ ed i c bt erni esul t.
Accor di ng '?l Sagh?eér?t h gg%eggp%%clﬁ{é e?ﬁggnﬁ%ﬁ{,gt l\glrc gnggiragl\?sltodg cg?‘?%%:or di ng
medi Wy haviRg heeied ckBer 8 thedph-adpeOLEs sidde Phagr ddrd WetReddchpg a

di splay image froma bit streamincludi ng i magel audi o data and a conbi ned
form of thtbe wotnensiverabrsgetoetivdekinguttatsR .c Girpr asam zatplowr ataty of
nodes, sai d data processi nglhpr ogram bei ng executed to performthe steps of:

recei vi ng 58fb 1 Wefedm Fielgintd zebiol i e dudro ¥ £hmyeddhrts thr ee

di mensi onal..s. I3 € LSl Rl uLal i ; tputting
said thr eekﬂgﬁea‘%%%g%r%ds ggcgﬁérrgﬁg%%hgag%%nlg 5 ?rggé#%uﬁd)% ’oq’g‘g? Z‘; aa%d

| i nki ng satdaédage/tHediQrdah Pe 1120 tR0E6d 1Ay aGeRLdanse awd trenf or mati on
indicating a correl ation between said node and sai d i nage/ audi o data, said
i nf oravat i ohramshidatedng t he correl ati on being stream I D information, wherein
said information indicating the correlation is one of said streamI|D
informati on expressed by a first expression and character string

i nformation corresponding to said stream | D information, said character
string information being expressed by a second expression, and wherein said
node includes flag information indicating said first or second expression
of said information indicating the correlation, said data processing
program being further executed to performthe steps of:



25 July 2002 18f determ ning an expression of said information indicating
the correlation in accordance with said flag information; and converting
said character string informati on expressed by said second ex;?ﬁe‘é'@li?&‘?zi nto
said streamID informati on expressed by said first expression form wherein
said imge/audio data is linked to said node in accordance with said stream
IDinformation if said information indicating the correlation is said
character string information. According to a eleventh aspect of the
invention, there is provided a recordi ng nmedi um having recorded thereon a
bit streamincluding a conbined formof4three di nensional space nodeling
data conprising a phukal idy «Xampadess andiddrage/ 88diRe dsgaa id@si gnat ed by
position designation information included in the nodes of said three
di mensi onascalpddd inpdell hdeadatemcrihed with sefeasnbei ty Figepafed by t he
steps of: extracting g_osi tion designation information included in a node of
a

sai d t hr ee! HGFeddYBRaPLS pHceaTodel PG deltn P EoRGEFRT R (1 TeXt Phcte
position d&%:ﬁ%%t '0823' nf ormtJ.en ‘ng}ugelsta{]seqlp LRe! DI OL Y !w@%ﬁ‘?&ﬁ&?&%@d! ng
to said inmagel audiro dat'a designated by the extracted position designation
i nforgati obe (@AAEENGhE BuHRE biFoBhé espdnRatibanci AEe tald athie! tilegel N
said node with said stream I D information; and nultipl exing said

i mage/ audi exttatnalangstém emdistemsdonal tlspfoamgoderdory Jatfari neé el rg sai d
stream I D data such that said bit streamis produced, wherein said bit

stream i s REAYIGEAOPr PRI AP TRE 8B OWT S18BAVFP | by d&PHedt 1R/ D

| nf or Mt i g, NQ. COAT ACH Lo SU Af [BFEr RN BEL NG EXPTESSEdaly: BbESt
expressi on;" an 8et1er_m ning whether~to repl acB sard position designation

i nformati afeidClendedqid ERithd@dRe M bdys dideShEeam hfdpaxnagesedndye a second
expression or with said character string information expressed by said
firstOexpreiss by, anhénage sigdsl)ehyakgo@Ent8gisraidt pdki t iAonudesy ghateiron
informatiaon, included, in said node is repl acegFi n accordance with the

, h
det er mi nedPeSEFE2RNHS | FHRRIES 6R 7 Ve SEHEat FUBE B ITHRE- 36t EFRFfHed Pesul t
and infornptjqn_t t,a1d t L - Q8 S 4 Lihed in
lace of TS PoifSepERRIpAlets, O1. | R R TRBTS- FAIGr SRS 15 TR
aspect of gHwaed.nvenkht ofs, thefuantszat o dedile, r ecastidty veedbum aranuf act ur ed
by a produci ng device, said recordi ng medi um having recorded thereon a
si gnal hawnefigtdananede eanc Rareialt e sogfébabened(ediahtol) tHree

di i del i ng dat i si | ural i f nod d
aons oo RRE R et BeToRa i ARarah (REe R HesRe ity
processed by,alpg shefs: Hf rde(rjc%Q%Viopgu?@!\ﬁixciab@eswm iRebydhy o Sahdct hree

di mensi onal " space nodel i ng data conprising the nodes and sai d i nage/ audi o
dat a; out pint taregdsagdatithieel dhynende enantipatéonodetdwig: dat by awstingrade/ audi o
data; and |inking said imge/audio data to a node in accordance with

i n{ or mat i GFIRGRCc GHpRY: 22 Gy eFate ot RIGREEA §3i P YRIRE Jd Lhedfe/ audi o
data, said _infaor Lon. i ndi.catin or L Lon. bej .

i nformati olrﬁve\fhgpg{:?] SHI lltn?’gr’ ng?%lgtﬁheﬁlnéﬁ@%?%g %%eérgg) r%e%g?%ﬁrguéﬁe of
sai dzstreay I D informati on expressed by a first expression and character
string information corresponding to said streamID information, said
character string expressiash lppmpegegoinh expcessi on; gemtatker prediszdiidnnode
includes flag information indicating an expression of said inforpation

i ndi cati ngt"™HE E8FR el At3WIPFOSAFY Vel ridien GerRErAnTIEAT JSERBT rEDr ded
signal further. processed t.h e f: . 1 0l gk .expyession of said
informati I’#él%l’]]' |'é§§inr11% ethag‘)éc&rn&elﬁ%ét ?%ntool 5 g’%&%&%ﬁig&%lgh%éi thf%l ag

i nformat i QRi RRYnGORYEES it GaSable chRIactdle sShepig énfiemabe 06n expressed by
sai d second expression into said streamID information expressed by said
firsesexprespeonitivercintwai 47 hpgeiaudicodddt seight ithlead petpetisd anode in
accordance with said streamID information if said information indicating
the correlation is said streamID information) said i nage/ audi o data bei ng
| i nked to said node in accordance with the converted stream I D information
if said information indicating the correlation is said character string

i nformation.



25 July 2002 19 BRI EF DESCRI PTI ON OF THE DRAW NGS O her objects and

advant ages of the present invention will be apparent fromthe fg@y%ﬁdﬁz
detail ed description of the presently preferred enbodi nents t He T4 i ch
description should be considered in conjunction with the acconmpanying
drawings in which: Fig.1l is a block diagram show ng an exanpl e of
configuration of a first enbodi nent of codi ng apparatus according to the
present invention; 25 July 2002 20 Fig. 2 shows a relationship between a
scene description SD and nodes; Fig. 3sshows an exanple of an ASCI| format
of a scene description for attachment of a noving picture as a texture to a
5 node; Fiyesulltskowenanpexatigire cafcait ASCI | Noor anty ofs a&hecenbpde st ithiei on
for attachnent of a still| picture as _a texture_ to a node; Fig. 5 shows an
exanpl e of °RETRHQNY CLEFWRE O SyPELARS 3D IRWELT YR SRFCIRCE Aehi HFSE novi ng

picture asqad eXLULE Lo A 004e Lo £.RNOMScan cxaple sof 1g Blnary Lor mat

of a scene descripti ching a s [""pi cture as e

node; Fig.a %wsShws ngnc examy &0hrtbe Koty ledaeq8d g e QRade Sfgrii

mul ti pl exi ng device shown in Fig. 1; Fig. 8 is a bl ock di agram show ng an
exanpbe ofexladegenat cbncwift #81f spsés erd) deiviee bhe of artke Ciodigleg s App aa s ttine
according to the invention; Fig. 9 shows an exanple of the_detailed

conf i gur at {RREDG-2FRT a1 BRGRIIRH35 - ex T RY ¥ YR\FiPI404xShwP S AUtk §plips the

output of the image signal enlargement circuit 81 by (1 - W) by
using the decoded weight W, and outputs the result to the
operation circuit 83. The operation circuit 83 adds the outputs
10 of the weighting circuits 82 and 84 and outputs the result to the
operation circuit 75. The operation circuit 75 adds the output
of the inverse DCT circuit 74 and the output of the operation
circuit 83, and outputs the result as upper-layer reproduction
image data and also supplies it to the frame memory 76 for use as
15 prediction image data for image data to be decoded later.
The above description is applied to a process for a
luminance signal. A color difference signal is processed in a
similar manner. The motion vector to be used in processing a
color difference signal is obtained by halving a motion vector
20 for a luminance signal in both vertical and horizontal
directions.
While the MPEG scheme has been described above, other
various high-efficiency coding schemes for a moving picture also
have been standardized. For example, ITU-T (International

25 Telecommunications Union) has standardized the schemes H.261 and



Fig. 10 shows an, exanple of the configuration of a reconstruction circuit
411 shown in Fig. 8, - Fig. 11 is a block diagramshow ng an exanple of the
detail ed configuration of a synthesizing circuit shown in Fig.250uly2002; g.
12 shows an exanple of an object descriptor OD; 25 July 2002 21 Fig. 13
shows an exanpl e of "ES Descriptor"”; Fig. 14 shows an exanple of "ES
ConfigParans"; Fig. 15 is a block diagram show ng an exanple of the
configuration of a second enbodi nent codi ng apparatus 5 according to the
invention; Fig. 16 shows an exanple of  a binary format of a scene
description for attachnment of a noving picture as a texture to a node; Fig.
17 shows am.zpcanppl ecding tmatonmbhaloatief. aBaeenelly, ddaker chti WPEG Or
attachnment of a still picture as a texture to a node; Fig. 18 is a bl ock

di agr am sh¥shang aff - eganpt@ Wbf263hareonfYuriagtaan opf anafdesngoundothtimmt  of

d di at di he i ti 15 Fig. 19 i bl k
decod 19, SRPRLALIS. A0S i BLANe Aent bR dS Pl DS bl ook
codi g appa Adi$gAGER5 AL AL R LR heVENt o1 Blu 26 541%?%0391 ;g of a

binary format of "a sctene description SD for attachnment of a noving picture

as a bext utles sAteFingnn@d £haws ths RREQHchetk ahbudtarohd defatilofom scene
description SD for attachnent of a still picture as a texture; Fig. 22 is a
bl ock di agreafieshdnfagnatiax&ksl-ecave dheferent. Further, in the above-

described MPEG scheme, the standardization of a new highly
efficient coding scheme called MPEG4 is now underway. Major
features of MPEG4 are that an image is coded on an object-by-

10 object basis (an image is coded in units of a plurality of
images) and that the image can be modified on the object-by-
object basis. That is, on the decoding side, images of
respective objects or a plurality of images can be combined to
reconstruct one image.

15 In ISO-IEC/JTC1/SC29/WGll, as previously mentioned, the
standardization work for MPEG4 is now underway. In this work, a
scheme of handling a natural image and a computer graphics image
within a common framework is being studied. 1In this scheme, a
three-dimensional object is described by using VRML, and a moving

20 picture and sound or audio are compressed according to the MPEG
standard. A scene consisting of a plurality of three-dimensional
objects, moving pictures, etc. is described according to VRML.
The description of a scene (hereinafter abbreviated as a scene
description), the description of a three-dimensional object, and

25 AV data consisting of a moving image, sound or audio compressed



configuration of a third enbodi mrent of decodi ng apparatus according to the
invention; 25 Fig. 23 is a block diagramfor texture mapping; 25 July
2002 22~ Fig. 24 is a block diagram showi ng an exanpl e of an &8cbitye4003f
MP@L of the MPEG scheme; Fig. 25 is a block diagram showi ng an exanpl e of
a decoder of MP@AL of the MPEG scheme; 5 Fig. 26 is a bl ock di agram show ng
an exanpl e of an encoder of spatial scalability; Fig. 27 is a block diagram
showi ng an exanpl e of a decoder of spatial scalability. ,, DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 10 The preferred enbodi nents of
the present invention will be explaindd in detail with reference to the
acconpanyi agcardiwmigngs. tke gMPED isshamé) odkiai dgvanbeén sobtiaiskedembodharent of
codi ng apparatus according to the present invention, 15 Referring to Fig.
1, a syst eRPLEhIRHREE; r 3¥F t9IIBL FERRI HeRE PequBYlt iR A%Ed PReduest (REQ)),
det er m nes A referring to .a .seene description Dkgt.he det ai |, be

: Prdad e

descri bed ?%felr%le\m&? FEE T 4P a %t 6t §3mde‘\“/' @,trﬁﬁﬁ?l"i&/gg)lﬁlsect
(three-di npagi QNAkeAbLEEt s MBI 3h & MBRGRpIQUNHer@ind N HAQ hhke)eahoulyd be
transmtted, and outputs a scene request signal (Scene Request (SREQ) to
t he skorage mendipae3B2. bihestxeanage damilad pl@Risy ot bscdilte exeesecglasey i ption
SD that describes a two di nmensional or three-dinensional scene. The scene
descri pti ofC8B idesgesptivhed tHecdrarnptiorariAsCHrreerdimenshanat onplscés with
25 July 20&%% AV stream (a stream corresponding to AV data), decoders

decode respective bit streams, and a scene that is reconstructed

by a scene construction circuit is displayed on a display device.

10 In the above method, it is necessary to clarify a
relationship between nodes that are described according to VRML
(description of three-dimensional objects and scene description)
and AV data of moving pictures, sounds, audio, etc. For example,
it is necessary to indicate what AV sfream should be texture-

15 mapped with a certain three-dimensional object. 1In VRML, texture
to be attached to (mapped with) a three-dimensional object is
designated by a URL (Uniform Resource Locator which is a
character string indicating a server on a network). This
designation method corresponds to designation of the absolute

20 address of an AV data file on the network. On the other hand, in
a system according to the MPEG scheme, each AV stream is
identified by designating its ID. This corresponds to designation
of a relative path of a stream in a session (a communication

line) when the session has been established. That is, in VRMIL,

25 there is no method for identifying a stream other than using a



23 VRML2. 0. A storage device 306 stores Audio and Video (AV) data bit
stream (el enentary streans (ES)) such as a noving picture, still picture,
and sound. A storage device 305 stores information (object stR28akiyidd08
(A)) necessary for decoding AV 5 objects stored in the storage device 306.
For exanple, the object streaminformation O is a buffer size necessary
for decoding an AV object, or a tinme stanp of each access unit. The object
streaminformation O includes all i Rgormation of AV bit stream
corresponding to the respective AV objects. 10 A relationship anbng a scene
description, AV data (streans), and three-di nensional objects wll be

descri bedUIbE' Ol Wah MhphféRbR NG fdrOinklaBice, 2an |W’E@ere%?<fﬁmé| Sorﬁic'nuﬁicgtlon2 a
rect angul ar Imigg sequence and a triangular pyram d q%enerat ed by conputer

gr aphi cs '&AEINeS P%{%Péopetﬂgnﬁh@ sEhesers :?SFZOb'AI"cq’de‘@ﬂf"ﬁ’ ibility betwger l e no
texture igoddchamBsd to the triangular pyramd, a texture may be attached to
it as in the case of other threedi nensional objects. A texture to be added
may be either Whepivigwast ey anatherapeiply ithgprpbetsaid thaf NRME cassumes & i pti on SD

350 conpri,s6s ﬂ%ﬁh'é’&lle‘ﬁ'f‘?eq%@st%%fb RIS thEGhér haﬁwdawﬁ@%s&ﬁ&ot) node

SDO t hat describes how to arrange the objects in the éntire I na A node
SDL, whi crnmosiehmdrmnq:fubmd@aséﬂnf@matlpar%rﬁhe likedie tmlt@éstmdieb&@¢ ol mat i on

relating deQ s&iert rTr?é‘D%Hé ncé’Yr{ é’md%gi&‘)%‘;ﬁ @é dg«%”l%ﬁﬁhb it &l Gifficit 1! | d node

of the parent node S escrl 4 1nformation relating
to the refé§%ut@§|t@f %P@'ﬂ@ltﬁbgmﬁhl@ﬁ imageyaad @r@at@@ ineaget whileneempatibilii g. 2, the

i mage si gm Vﬁmrd ie §aifttineg, vi deo obj ects VO (background, sun, and
person). e SD2 describes 5 information relating to the background

The node SD3 descrl bes information relating to the rectangul ar pl ane for

attachment of the sun. ThegafARRPOFIBRE INVESSTION Or mation relating to the
pl ane for attachnent of the person. Each node describes a URL | that

i ndi cates an address of the corresponding AV data (bit 10 strear’r) fi | e. The

nodes SD3rrystesiiMt |@Jeﬁtl&hhééjbél§?ﬂﬁ§dé’fn JléW of‘fﬁ@%r%@gl D%Téh?j & S5e& of

description SDis a collection of he nodes Inthefollovmng,
a col | ectinyntign igdbeiefgre tenenatie @19‘”??8%!@5 graphicq jraages that dp cdegedhad pti on and

the 15 regpefding/® VRmsarﬁ:réh frRddesh MBINRE kiSat (4 wns.*eggéw hedHRdIng o iﬂv ee
di mensi onal obj’ects). Therefore, each node corresponds to a smawn
ds, one

t wo- di nerMPsﬁasch@mettﬁrt@etraﬂsn%ﬁ%i ipreadch gostatetthatthen a@owéﬁlplem née;

to one, tQnLiIPRIpPistrdgsCri ptor OD that describes AV data (bit strearr)
relating to the object. 20 Referring to Fig. 1, a parsing circuit 307 reads
out a URL (indicating the address of an AV data file) described in a node

that is outputaddofdmh hﬁa%ﬁ*é?raéﬁé‘ctdﬁ‘(hé?ﬁwé&?on #de rléUﬁiéd d Methlog f&f Or age
devi ce 306, .a_reques (ES Request (IESR%(%) requestl ng out put of

AV dat a (RSPQU%WQ é&ﬂ?ﬁbt@&ﬁ?%fgb‘afﬁaieﬁgﬂmsnﬁ'ma sga Od?i\ﬁ‘gtq?@ defined by # si ng
circuit FHjdrafytdFuicsdest shd MRadtifUdiD8ata specified by a position included in the

nodes, said method comprising the steps of:

extracting a respective position from a node of said three dimensional
space modeling data;

converting the extracted position into a stream ID corresponding to
image/audio data associated with said position,;

replacing said position with said stream ID;

multiplexing said image/audio data and said three dimensional space
modeling data including said stream ID such that a bit stream is produced;

converting said stream ID into a character string; and

determining whether to replace said position of said image/audio data with
said stream ID or said character string depending on whether said image/audio
data is supplied by the same server or different servers.



25 July 2002 25 device 305, a request signal (O Request (OREQ) for
requesting output of object streaminformation O that describes
information relating to the AV data (bit stream correspondi ngStolyt2982URL.
An OD (object descriptor) generation circuit 304 5 receives object stream
information O relating to an AV object that is output fromthe storage
devi ce 305, and extracts, as an object descriptor OD, only infornmation of
AV data (bit streanm) that was requesigd by a request signal O REQ and

outputs it to mul.tiplexing circujt 303. Frther t he enerat
circuit 304 103 Fﬁé’?%?%% & dli?srﬂﬁﬁb@rtﬁ@ﬂﬁ‘{% io, rtherg i pé‘?(‘f' ect
descri pt cor %eth&?féfr%ﬁoddcldgrh &&ﬁbnﬁ&u fstin GFaRfe! dlﬁ*u@hs@ﬁhl%dc@ﬁid@ﬂéﬁﬁg the
resul ting, obj ect descriptor OD the nultiplexing circuit 303, and al so

out put s t4R getinadahea nlttﬁam@6@9@%39%@%96@@@%8@%@@ By pasitiohe Bl FS

encoder 3QRGudMehd ﬁodé’seséie%hﬁh&?é&ﬁ;bri’éiﬁg?me%iep%rbfASC" format that is
output fromthe storage device 302 into a binary format, and replaces a URL

i ncl uded in t el adwesepetivei Rasition fpmha Nodeudlh 8aid dhraepdimensiangl out put

from the {gacoaiRifid @aci rcuit 304. And then, the B FS encoder 308 out puts
20 the scene description B-SD that has been converted into a binary format
and repl aced VfonMerting the mutranted arositiont inte e stigeM dPegpPiesRONERGi to 303. The

mul ti pl eXimage/aufieWata SE3ciaL Wil £2i@Positich; Pr escri bed order, AV data (bit
stream stored in the storage device 306, the 25 scene descri ption B-SD

that has been %M@'@'Fgéﬁ'dlﬁtfﬁémdDBPtﬁa?r'iharacégSJUP%/ 2002 26 format by the BIFS

encoder 308, %Elablhgs@ﬂlﬁiﬂoﬁ%ﬁ@ai&&’(a’ia@ét ahéVe been generated by the
OD generation circult outputs the nultiplexed result as a

mul ti pl exi ng sruliglexiag ngaks, IMAGRBUAD) defacandnAald JhrepnAMAISIONB| &RASRy i r cui ¢

303 wi Il rh&eddling &4 iﬁéﬁfélr{gaéa% c%ﬁa'&terr%ftrﬁfgem et Hidk st?eanln\@(@rodh&ﬁ:l oper ation
of the above emnbodi nent descri bed. When a user inpu from an

ext er nal Wharsin said Qqﬁbttonslﬁml?cedaw%qaésqhasacgqﬁaﬁtnrfgoq!eme&dmr@ whelbek ai n AV

obj ect t GaRPintligeRludNrdhta i SUPBIRFby the@Rrle JBRferiod dffeRdttiseflets? the scene
control 10 circuit 301. Upon reception of the request signal REQ the scene

control circuit 301 determ nes what AV object should be transmtted by
referring to tARofif® & aHerdspbbtast tididvBAtion, there is provided an apparatus

for producing a combined form of three dimensional space modeling data defined
by a plurality of nodes and image/audio data specified by a position included in the
nodes, comprising:

means for extracting a respective position from a node of said three
dimensional space modeling data;

means for converting the extracted position into a stream ID corresponding
to image/audio data associated with said position;

means for replacing said position with said stream ID;

means for multiplexing said image/audio data and said three dimensional
space modeling data including said stream ID such that a bit stream is produced;

means for converting said stream ID into a character string ; and

means for determining whether to replace said position of said image/audio
data with said stream ID or said character string depending on whether said
image/audio data is supplied by the same server or different servers.

According to a fourth aspect of the invention, there is provided an
apparatus for producing a combined form of three dimensional space modeling



stored in the storage device 302 based on the request signal REQ and

out puts a scene request signal SREQ to the storage device 15 302. Upon
reception of the scene request signal SREQ the storage devi c@530l 2083ds
out the correspondi ng scene description SD (described in an ASCI| fornat)
and supplies it to the parsing circuit 307 and the BIFS encoder 308. Fig. 3
shows an exanpl e of a scene description SD 20 (described in the ASCII
format) for attachment of a noving pictigpe as a texture. In this exanple, a
URL indicating the address of a npving picture file to be attached is

descri bedd3$a speffiad byt :pesitpn ingluded in thé,BodeSan exanpl e of a scene description

SD (descri bed maaﬁ§1%rA§,@Hct1ﬁ@rémé§péccﬁ\Ve PobhEH TRIM £fnodeSéf bhid2frdd cture as
a texture. In this exanple, a URL indicating the 25 July 2002 27 address

of a stildimensipnalepace mogelingdaiit ached i s described on the second |ine. The

formats of Fig FHth 4'p8 fi&%t&'ﬁ%ﬁéb LDXdridbpifidig The
parsi ng ci rcu”’?le:a?,'gs?ﬁ)?ggﬂvs out geﬁtﬁﬁae. ? |Slcat| ng the @ addrresg of AV dat a

(bit st relgrinage/pugioidata apgesiated with Pesitian; constitutes the supplied scene

descri ption SOneandioP HomeHhakalESHER IPint'akhirabtef iRyt he storage device
306. As a resulfa tr?e corregpgnoeigng nata bit strle%n) ES is output from

the storage deWpaes @D@P@W%&%P@%@m@thﬂd ﬁ{'ﬁf@PtST siingspnd rcuit 303. 10
Further, the pﬁ\%ﬁhé‘ﬂ)r%tﬁlffpﬂéﬁlnéledQHfaQHfaﬁdlotd%té r&Ed oy #6c dRYdrisnaP>, 2

request signal requestin ect streaminformation QO
rel ati ng $R®CE Heomnaafﬂeta (lmlwdle@ S8k hgeciiemir!f@t EéPhbWaE He bitRétreaRnis i s
i ncl uded pRqhbe, WP:@?em ééldgadsﬁﬁHll.% reﬁlQ@eoomtﬁ%EldséHa%’d?éH SHiRy ABpérRh

correspondin to I's out fromthe storage device 305 to the OD
generati ot & ftsagblf"agﬁﬁ%'(’dbd@%@r &*ﬂﬁRﬂﬁd dvr thei $ame pepvar rcdiffereps an

obj ect degfydgtor OD, only the information requested by the request signal
O REQ from the object streaminformation O relating to 20 the AV object
that is suppl iferordiogda Adiftsaspegof des inventians there is provided emethogdaer at i on

circuit %c&%%rébﬁ%trééWlRlMﬁ@)ﬁﬁa did dé@cé?fddé chiinbinBd f6rfh BPInREE
descriptor OD, and outputs the Tesulting object descriptor ODto the

mul ti pl exdimgneippal snacgarodeting |data @pma$lng taqeluabtxgeﬁ@pa%s & peduseia 304

out puts thgpth mag%%ak&'rﬁétl%&%n@&s stdpoi:D that has been generated for
each obj ect escri ptor S encoder 308. The BIFS encoder 308

converts the s'@éﬁ'é’“ﬂ&@rh'ﬁcﬁtfeéﬂ‘ SD
demultiplexing the received bit stream into a stream ID, said three

dimensional space modeling data and image/audio data; and

providing a correspondence between said image/audio data and a
respective node in accordance with said stream ID such that said display image is
produced,

wherein the correspondence between said image/audio data and node
information is in accordance with either said stream ID expressed by a first
expression or a character string corresponding to said stream ID expressed by a
second expression, and wherein said node includes a flag for indicating whether
said first or second expression has been used depending on whether said
image/audio data has been supplied by the same server or different servers.

According to a sixth aspect of the invention, there is provided a method for
processing a bit stream including image/audio data and a combined form of three
dimensional space modeling data comprising a plurality of nodes to produce a
display image, said method comprising the steps of:



of an ASCII format that is supplied fromthe storage circuit 302 5 into
data (a scene description B-SD) of a binary format by a predeterm ned

met hod and replaces URL included in the scene description SD. 2ARdIvt2098, t he
Bl FS encoder 308 outputs to the multiplexing circuit 303 the scene
description B-SD that has been converted to the binary format. The details
of the binary format 10 are described in the docunent call ed MPEAWD
(docunent nunber N1825) that has beefgest andardi zed by ISO An exanpl e of

the binary format, will be described below Fig. 5 shows data obtained by
converting a s@éﬁé‘”ﬂe@‘fr S\Sﬁtr@ﬁm( ﬂ@éﬁ'ﬂgfﬁﬂ'qrﬂf‘agg%%‘@'q:idata and s@id theeeaching a

movi ng  1jiRieRsivha s%éc@nfo@éﬁdg&btb %bﬁnpﬂsﬂﬂ wuodéaraﬁd ou(?[]ttlﬁg BaidXthree
" Obj ect Descri ptorl ppearin line is a flag indicating ID

nunber OSiIMeNgena| space mgdelingt %a'ﬁ‘b'“bigeé'iqdéb‘l’\%ﬂ to this node. The BIFS

encoder 308 wrédnQsrtihg ¢Hapdtsr %n%[?nfohﬁétudrﬁ it Rtleh@d |13 r"qmrﬁgt%nagag,enerat lon
circuit 304 in this partion in he scene description B-SD that has been

conver t ecFhaFcer ${eng |"'ﬁ%ﬁ"§ﬂ“PB rheig, infrmatien dndiating iR Cofriationsbelveaivadat a (bi t

strean thAfe IS bﬁg@g,oagatg al,,|BL in an ASCII format is converted into ID
nunber OD-1D (b| nary format) 6 shows data that is obtained by

converting a 2®k %eﬁ@dd@&ﬂﬂe@{d!%ﬁ’a{%@l s3igr ppde; ins @scardanceq withotheat t achi ng

a 25 Jl&o\‘lv@r@&?st?e%ﬁm in'forﬁia%h”vﬁ'se?&n%aHQbeHﬁﬁldnﬁﬁd?cﬁmB'tﬁ@&drrél@tfdﬂit I'n
this exanple, "ObjectDescript orl' D' appears on the | i ne and | D nunber

0D ID is wona &h Sad characies: striag, 'nfﬁrmﬁt@ns@erﬁ%sn@egegu ﬁ& s #lream tiRat has

been convigfokRgtidn R pkRiodl dtdighalio Mdrmafis® v?rfé@é}ﬁ sgladi ?él‘a%lb%tﬁrsSD of a
birnary forrrat thus generated Is supplied to the nultipfexing circuit 303.

The mul t ilipked ingpidinPdaiin aceeadangetw *@ﬁé’@"VEPrF?dpﬁ*'@@&T ‘Q)@f?r(’ﬁ\a&l@? if spigd data (bit

stream ShfeFR&tidninkildstiIRf fhé%ﬁe%ﬁh%sﬁ@%haﬁa‘%fér% anéﬂﬁ%drphh@%al SD t hat
has been converted into _a binary fornat encoder 308, and the 10

obj ect dd¥@ppEHdipdaty is finled o %é@ﬁplyeaémtt%dwg byrgaid position
designation information to said node in case that said information indicating the

correlation is said position designation information.

According to seventh aspect of the invention, there is provided an
apparatus for processing a bit stream including image/audio data and a combined
form of three dimensional space modeling data comprising a plurality of nodes to
produce a display image, comprising:

means for receiving said bit stream;

means for demultiplexing the received bit stream into a stream ID, said
three dimensional space modeling data and image/audio data; and

means for providing a correspondence between said image/audio data and
a respective node in accordance with said stream ID such that said display image
is produced,

wherein the correspondence between said image/audio data and node
information is in accordance with either said stream ID expressed by a first
expression or a character string corresponding to said stream ID expressed by a
second expression and wherein said node includes a flag for indicating whether
said first or second expression has been used depending on whether said
image/audio data has been supplied by the same server or different servers.



generation circuit 304, and outputs the nultiplexing bit streamFS. Fig. 7
shows an exanple of a detailed configuration of the nultiplexing circuit
303. In Fig. 7 a start code generation 15 circuit 303a gener aésulyrzd02
outputs a start code that indicates a start position of a bit stream AV
data (bit stream ES1-ESN that are output fromthe _ storage device 306 are
supplied to corresponding termnals. A - scene description B-SDin a binary
format that is output fromthe 20 Blfgg encoder 308 and object descriptors
OD that are output fromthe OD generation circuit 304 are supplied to

cor r espondi ng AOMiIRGIcsa elgm@sri)@ﬁt ofithe inyeatian, e is pravided ag @ppatatysr om t he

start codg g%ﬁéﬁﬁg %nblphﬁéémt.n&%ﬁg ifagd/ARlib Gdtd Qn@acearﬁtﬁﬁémﬁhn&termna'-
25 July 2002 30 The nultiplexing circuit 303 operates a swtch so as to

make a cdhreecdimgnsioralispace Bodeling date camprsing aeplyakiy ©of pedes @e@f@ﬁlmel on
circuit Slegmﬁgéﬁéqp%hsgsm .0 thereby output the start code. Next,
0

swtching I's he tetmnal to which the scene 5 descri ptlon SDis
i nput, wher ebymeans & daeeides saidpbit stiedD inguding said. imagemudisniatatandg i s nade

to the t e/ fide dithe %bﬁiﬂ shi&e HBHSWF_; F&hBﬁé?ﬁ Q'?no%é@ i nput, whereby the

obj ect descrl ptors are’ out put I's made sequentially,
in accordance weans fareoutputting tsaid kh;ee @mﬁne@rsaltspammcdqhne dafacgda 10 (bit
streanm aiBqgbARNDL: dayg)ereby the AV data (bit stream) ES1-ESN are output. The
mul tipl eX| n8 circurt 303 selects the start code, the scene description SD,

t he obj ect dedvea des camveding tqbérmrdétrmg( bnfpr@atroeanytmsﬂmamthsw tch,

oo - RO Syl \0BAg, Mo SUGHAEN bRy PR BR Akl 2100 O
t ermi nal G@rrglation between a node and said image/audio data; and
means for linking said image/audio data and said node in accordance with
the converted stream ID information, wherein said information indicating the
correlation is one of said character string information corresponding to said stream
ID information and position designation information, wherein said image/audio data
is linked to said node in accordance with the converted stream ID information if
said information indicating the correlation is said character string information, and
said image/audio is linked from a supplying portion designated by said designation
information to said node in case that the information indicating the correlation is

said position designation information.

According to a ninth aspect of the invention, there is provided a recording
medium having recorded thereon a data producing program for producing a
combined form of three dimensional space modeling data comprising a plurality of
nodes and image/audio data designated by position designation information
included in the nodes of said three dimensional space modeling data, said data
producing program being executed to perform the steps of:

extracting position designation information included in a node of said three
dimensional space modeling data;

converting the extracted position designation information into stream ID
information corresponding to said image/audio data designated by the extracted
position designation information;



a transmssion line, for exanple. Next, wth reference to Fig. 8, an
exanpl e of configuration of an enbodi nent of a decodi ng apparatus 20
corresponding to the coding apparatus of Fig. 1 will be describdly 2004. 8
i's a bl ock diagram show ng an exanple of the configuration of an enbodi nment
of a decodi ng apparatus according to the invention. In Fig. 8, a

denul tiplexing circuit 404 receives a nultiplexed bit stream FS and t hen
separates and 25 July 2002 31 extregd s respective bit streans that
constitute the nmultiplexed bit streamFS. Fig. 9 shows an exanpl e of
configuration of the denmultiplexing circuit 404. As shown in Fig. 9, the 5

demul tipl exi ngrepiakinl the 4bi ﬁtd‘éé!%ﬁ\ flo ﬁrﬁﬁ'@ﬁndﬁeﬁ"? died 314 thoBb &t DI t
stream FS and r I&%E‘ﬁiﬁz\gs _alﬂgr esence orf the resprécl'?tiI ve b|§%t4 streans. And
t hen, an saibstream I inforeyadienAnd stream FS i s separated, with a switch, into

a stream descr LRk R0: ' ' i | from
correspondin Tgﬁlt)%sr&r??nggﬁs]ﬂ‘%?yn@??r%é%\lhphgﬁdé%g@gﬁgggﬁfgﬁdk%ata are
separ at eddaadndudingitsaid stiearoriPeinfumationy sueh rihatag it sleeam ris rgoduseli g. 9, a
parsi ng gj ot | ' g,gﬁqr' een
separ at eéhﬁﬁa?hsg@gﬁﬁﬁ%qﬁ% %@6{:@??8% f4 4, éég{:@%?ﬁténjggﬁmth%ﬁ Sgnd t he
nunber ofofl5 decoders that are necessary for decoding the AV data (bit

stream, and Cc%ﬁ%&ﬁingh%ié’isttﬁéﬁ{ ﬁé‘ﬁﬁfoﬁ%aﬁ&?ﬁ' t@scﬁv%ﬁdté/restﬁ}(%qﬁfoﬁnétmﬁ stream
to be supplied to corresponding decoders. Further, the parsing circuit 406
reads outbeing expresseddyia firskexpeessionaand f or decodi ng the respective bit

streans fromt pect Pali 0 ) ' jt) to the
respective deco ee@ﬁ“ﬁ%?‘-”ﬂ%@& étBI Hp%%rts er P@%igorg%wngg?i?ﬁ]ﬁ)ﬁgétﬁdyn as to
what noddaclugrd jresaidcnodeewiih tsaid stsears IBSinfaroRtioe lexpgssed byhe speenst ng
circuit u i i [ | d régf ors to

t he decogég@g&}té_ at E)zr‘d’a&.—ﬁt %H eggﬁg tﬁef@%ﬁ_ ‘é@ﬁgﬁ% é&@%ﬁg"iﬁa‘?hﬂg_g‘tﬁ

respect i VAXPEassioty wheksdn pajd dositiomdesigpationinfermaiion ipoludee injeaid dede is407- 409

decode tC}eﬁlae&?ﬁ'\%&cbf&aﬂ@@'mﬂﬁm&&nﬂﬁéd‘%@uﬁ”~ encodi ng nmet hod, and out put

resulting data to a reconstruction circuit 411. 5 407-409 output, to the
reconstruction the bit streans according 3 corresponding to the video data

or audi o/ soundaceording to a tenth aspect of the invention, there is provided a recording

medium having recorded thereon a data processing program for producing a
display image from a bit stream including image/audio data and a combined form
of three dimensional space modeling data comprising a plurality of nodes, said
data processing program being executed to perform the steps of:

receiving said bit stream including said image/audio data and said three
dimensional space modeling data comprising a plurality of nodes;

outputting said three dimensional space modeling data and image/audio
data; and

linking said image/audio data to a node in accordance with information
indicating a correlation between said node and said image/audio data, said
information indicating the correlation being stream ID information, wherein said
information indicating the correlation is one of said stream ID information
expressed by a first expression and character string information corresponding to
said stream ID information, said character string information being expressed by a
second expression, and wherein said node includes flag information indicating said
first or second expression of said information indicating the correlation, said data
processing program being further executed to perform the steps of:



Further, the decoders circuit 411, ID nunbers OD- 1D indicating what nodes
the respective decoded data (video data or audi o (sound) data) belong to.
Still further, if the received bit streamis data (SzZ, POS) iﬁ@ﬂéuﬁmgé t he
size and di splay position of imge and data (key data) indicating the 10
degree of penetration of the image included in the bit stream the decoders
407- 409 decode, fromthe bit stream the data (SZ, POS) indicating the size
and di splay position of the image (i4{gge size and display position data)
and data (key data) indicating the degree of penetration of the inage, and
out put that data to 15 the reconstruction circuit 411. Al though in the

sbove erooc Mg ety Olsd R eng 'l cmeatr e 1 |

equal to 3, it 1s unde _ t ers my anged in
accor dancascaidahcelwith said flag infewaatioseand 20 A parsing circuit 410 parses the

scene descri pt} - .nagy. f . an i : ting data
to the reconstéoﬁg?ﬁgﬁgcaﬁ)ér Cchlgfac%{l'ﬁﬁ%q”uﬁh@%ho? hgx%g%dng§c%a:&§§%§ 0 reads

| D nunberexpGissiob into saltestsaeni® dtsmatipn expreesbytdaid firsbexpgegsiordformp the | D
nunber s o ' I i 0SRLtQ: 1 he
reconstr ﬁ‘%@a %"é Erﬁ\lagghquﬁ &L?%gé j.ﬁ%é%{ 3‘68?83’3"5‘1353‘0 B%&éﬁ%&\%ﬁ%ﬁh rs%fotat ionship
anong bi tstesamekhipfarmatiercih ssidrinformationdndicatingi the gerrelatiornis saichohdractef t he
reconstr%@@mfo%]gﬁ%t 411. As shown in Fig. 10, the reconstruction circuit

411 conpri a synthesizing circuit 351; and an inmage signal that is 5
produced by the synthesizing circuit 351 is supplied to a display device

352 and thereb i i | d i hesi zi ng
circuit 351 an%cc:oﬁbgn%ir{gg%a%&(?gyf(%lgsé(gfglr&gé’ S vghnﬂlorgsﬁ\%e eéq? e%gﬁcsi%g{:ti on
circuit 4egordingirgedigmthaviop secdided thecedanrmbié stréann ingludingee nopbipdd fath at t he

Chesi =i . it 201 is 10 dienl . . . .
Aot ual ty §rds Bffecioa shae Bofiolty BHE ol o piltaBy SHOKS At
circuit Zoagefahdiosdata idesignated tyi paesitian dssignatioriinfermation inclidedidn theand |1 D

o . £ o . 1. 210 ‘ .
ot ot ndqd8s  dfopall TP BiciGion Bhacet bty Sakf e bACs@lnLitind 00
POS), andprepamd bidhessteps ofb t hat are supplied fromthe decoders 407-409,

captures the i : L ar i : th aChisR id fRgEe data to
t he nodes .base_g oﬁt'ﬁ%&ﬁ@& %e%f@%ﬁ%%ﬁg%g%ﬂ@#gﬁdf@pl ay (?ofr(}‘glldtl on
i nf or mat i dimengiongl spagrmedelinggiatasi gnal s corresponding to resulting i mage

St © b1 1 R e SR o el on Sy sy o o
information corresponding to said image/audio data designated by the extracted
position designation information;

replacing the position designation information included in said node with
said stream ID information; and

multiplexing said image/audio data and three dimensional space modeling
data including said stream ID data such that said bit stream is produced, wherein
said bit stream is further prepared by the steps of:

converting said stream ID information into character string information
being expressed by a first expression; and

determining whether to replace said position designation information
included in said node with said stream ID expressed by a second expression or

with said character string information expressed by said first expression, wherein



reconstruction circuit 411 conprises a matching circuit 360, object

synt hesi zing circuits S00-502 and a two-di mensional 25 conversion circuit
503. The object synthesizing circuit 500 25 July 2002 34 corpriiy@§0a
menory group 500-1 and a rendering circuit 500-2. The nenory group 500-1
conprises a texture nmenory 500-1a, a gray scale nenory 500-1b, and a

t hr ee-di nensi onal object nenory 500-1c. 5 For exanple, the texture nenory
S00-1a stores AV data (bit stream t is supplied fromthe decoder 407 as
texture data. The gray scale nenory 500-1b stores key data indicating the
degree of penetration that is supplied fromthe decoder 407. The

t hr ee-di i ohy al e e i QN obj ect

i nf or mat i%a(ﬁét}ztteo)n ?,ﬁgigﬁ?tisﬁ gﬁf%ﬁ’?‘%?oﬁ‘f’?’tﬁga @r E?ﬁg?’lgl&?cﬁit A (?9 ?[Le

t hr ee- di neessTdanGE Wit doe detéranimed iresult( aodidpformatiand eepresenfative obithd ng

i nfornati L 1natd i q j ook | ) i Qons, and

ot her infgér{%@b%&n?é%edn?%gﬁh gllﬁdz’FEFégn © %“p’) gt%@ai‘?\ﬁn@ﬁe%fg{ g'%%%g'%%o& i's
al so st orisgentss inplaseé theaeplaiced infororvation into exidmpie, t he gray scal e nenory
S00-1b. The rendering circuit 500-2 generates a threedi nensi onal object
usi ng pol ygons based on the node stored in the three-di nmensional object
menory 500- | c. Afearding tQ a twelfth @apkat iohthednyentipn, tBe@-i pravidsidvaeecording ext ur e
and the k ar: i 0 : of. e ' o e texture
menory SOﬁFg‘mamﬁ n{ﬁﬁdgﬁ@%%}g{séaPFgBﬁ%ﬁg%Qg:sb_ng becté’@‘ ?ﬁ%&e'?@?h%t' ches the
t ext ur e tecolseddbercer porighahhaviogl@, data gtrears dbatdaciudgs @ cembinedrfers pbndi ng to

the key dfids Hinbiiinal NBabe*hidin Sugh NGrRRER) SR 23RBS g The dara

t hus obtal ned are ou nsi‘onal conversion circuit 503.
Furt her, imagelavdipedaia,saidiiegordirgpmedium eyt the refosgadssignal Pracessedikit a ( SZ. ,
POS) is opbRWnstdt: t he two-di mensional conversion circuit 503. Since the
obj ect synt hespl zing circuits 501 and 502 are configured in the sane manner

as the object Epalvingsiaid daja siremiinclBig, saihtyeadimensiondlespece hwdeling e. 1 f the
® Lot Ur eadb bEmpIBAG 1A Rbe eha AakiIFREHALABRARE) [0 (he oblect, Tt Is

necessary to recognrze relations etween the texture and the object. To
recogni ze t he eWpultingseidi three dimensionghBeace wodelingddataransetmage/augio obj ect
descri pt Oéﬁa%ﬁo?_nd the ID nunbers OD I D described in the scene description
B-SD are used. Therefore, the 10 data that has been output to the

reconst ruct i onlinkingcsaid imagelaydipi data tgum prfedn tascendanemmithi infprdatiui t 360

before t iy ) I . i ahject | AN
circuit sh@%‘g?ﬁ)‘% 2 %R'Z&?@Hnﬁ%gg E%P}rfo%&(?g@ gﬂggée@gglﬁmtagée: Sgﬁ?lfgﬁ:c{?ﬁagﬁcr iptors
CD are neingiRaingwhencerriation being atrsamDD ferewtionhwherein spid istasmatias

descri pti iﬁﬂic@tjr@%@boﬁe{%ﬁ&ﬁ@ 5%k _Sl_fh :Eeé?c%l’%fregiﬁQDQﬁﬁoﬁﬁé’tWﬁ dxdprddsed b§ia frad the

relationship is found thereby. The two-di nmensional conversion circuit 503
conver t s, ©XRiewRiqNo ARd reharagtem stiingwinfasination weaesRANAING thHeid streapplD ed

ext er nal | iroimetion) Bald E@@PacterZdrit Expibsualidy £88dondUkpFRsRN! B7d whEreft'PP! i ed
fromthe object synthesizing ciTtcuits, the texture o ]
said node includes flag information indicating an expression of said information
indicating the correlation, said recording medium having the recorded signal further
processed by the steps of:
determining an expression of said information indicating the correlation in
accordance with said flag information; and
converting said character string information expressed by said second
expression into said stream ID information expressed by said first expression,
wherein said image/audio data is linked to said node in accordance with said
stream ID information if said information indicating the correlation is said stream ID
information, said image/audio data being linked to said node in accordance with
the converted stream 1D information if said information indicating the correlation is

said character string information.



attached objects that are output fromthe respective object synthesizing
circuits S00-502 into a two-di nensional inmage signal through mapping to a

t wo- di nensi onal plane. The resulting twodi mensional inmage si gdaluly2002
supplied to the display device 352 25 for display thereon. 25 July 2002
36 Next, the operation of the above enbodinment will be described with
reference to Fig. 8. A nmultiplexed bit streamFS that has been transmtted
via a transmssion line is supplied to the denultiplexing circuit 404. The
dermul tiplexing circuit 404 5 detects the start code in the multiplexed bit
stream FS and al so recogni zes bit st#®ams. The denultiplexing circuit 404
separates a scene description B-SD, and object descriptors OD, bit streans
ES1- ESN corresponding to AV data (bit stream fromthe nultiplexed bit
stream FS and out puts ﬂRiEEeDEﬁCBW[b@quFi' tRRAWENGS t he switch shown in
Fig. 9. The object descriptors OD are supplied to the parsing circuit 406,
the bit streans ES1-ESN are supplied to the respective decoders 407-409,
and the scene QbercobjpetscandBadintdgeshef thienpnegentanvention swif ihepapratento t he
parS|ng 1 Cler Ui p t

Gescr i pt f1on e iing, Selies BRCE RN ir G, brofdly PRRARA, b fBfis

denul ti pltesreefy whnctauudesermoandh@d@pbeegonaslde;sd| in (ednjunstion nwitlsi theal obj ect

i nformati 3555} ; nstruction circuit 411. Further, the parsing
circuit f%goréec edsdr%%'nhg?rnbgvﬁfséﬂw | D of object 20 descriptors OD of AV data
(bit stream) to be attached to the nodes, and supplies those to the
.reconstructio r; C e {obj ect
descriptors Cllgéj?elgt)él h%o?%id@g;g k%ﬁ%%n %{aﬁw& Oﬁlq‘gnﬁ dgtio\édéfréqﬁecessary
for decomtg)dtmtlof co@ng appasatua adcardingds theprepent inventiems ES1- ESN to 25 be
supplied to the respective decoders. Further, the parsing 25 July 2002 37
circuit 406 reads out buffer capacities or a tine stanp of each access unit
necessary for decoding the respective bit streans fromthe object
descriptors OD, and supplies those as an initialization information (Init)
to the respective decoders 5 407-409. As a result, the decoders 407-409
performinitialization by referring to the supplied values (the
initialization information (Init)). Further, to indicate what objects the
bit streans that have been processed by the respective decoders 407-409

bel ong to, the parsing circuit 406 10 outputs the ID nunbers OD ID of the
respecti ve object descriptors. The decoders 407-409 performinitialization
such as securing of a buffer in accordance with the initialization
information that is supplied fromthe parsing circuit 406. Wen 15
receiving the bit streans corresponding the AV data (bit streans) that are
output fromthe denultiplexing circuit 404, the decoders 407-409 decode the
respective bit streans by a predeterm ned nethod corresponding to the
.encodi ng operation, and outputs



resulting video data or audio (sound) data to the reconstruction 20 circuit
411. Further, the decoders 407-409 output, to the reconstruction circuit
411, 1D nunbers OD ID indicating what objects the bit streans 26”4ty 20Q¢e
been decoded by the respective decoders correspond to. Still further, if
the decoded bit stream 25 is an image, the decoders 407-409 output data
i ndi cating the size 25 July 2002 38 and display position of the inmage
(SZ, POS) and data (key data) indicating the degree of penetration of the
i mage. As shown in Fig. 11, data that 28as been output to the reconstruction
circuit 411 is supplied to the corresponding 5 object synthesizing circuits
500-502. One obj ect Bimt Reshewag ciglatiibnsbip dsytoreds &oseash desdeiptbon
descri bed above, when the various type of data is supplied to the
cor r espondis¥y 2B8j BedeSynt hesi zing circuits 500-502, it is necessary to find
what objects the bit_ streans that have been_pro d_by the 10 respective
fo 07 peRedt Brhanpers” i

decoders 407-409 bel'ony to 2rEt 78, Prhe’t Oh Eftbo(feg‘cfi:i) Y in

the object daeehhPiH SdDark gclifd@icdda(ABY &ie P cR¥rk NEs MBLGRINGe Cf g CUI T
360 with the ID nunbers OD-ID described in the scene description B-SD
beforesthembdea i s supplied to the correspondi ng obj ect synthesizing
circuits. 15 Wereby, it is possible to_recognize the relationship between
t he deci ded signal (% $t FBav§ ah@xeRPée-of mendSERAl fTopyaiceti Af 8eema i on

(NCDE). The, object. s hesi zi circyits 500-5Q2 receive the decoded signal
ol uti ng FESREREe S G B-FRAMSt S 85t o 3 CERE RO SHEGRE He =
decoders 4Q4sd409, respectively. 20 If the received decoded signal is inmage
data, the object synthesizing circuits 500-502 attach the image to a two
di mensi onal or threeigi.nenshowalamlexanplé obhea @dnerat Bokmathefabhoyeene
operation w |l be described below for the object synthesizing circuit 500
that 3% us€8ssEiRhi Ak £0pl attIEEings & BRVIRG REGATE02Pe? HPHAMFEILP R t he
object is %Egged in the 25 July 2002 39 texture nmenory 500-1a. The key
data and I D nufrber OD ID are supplied to the gray scale nenory 500-1b and
stored there. The nade . (EheesedliiLR%LAPEE DL nhPf OF SEMLOBY hSs&dgy ed in
t he t hree-di nensi onal object nenory 500-1c. Further, the inmage size
description for attaching a still picture as a texture to a node;

Fig. 7 shows an example of the detailed configuration
15 of a multiplexing device shown in Fig. 1;

Fig. 8 is a block diagram showing an example of
configuration of a first embodiment of decoding apparatus
according to the invention;

Fig. 9 shows an example of the detailed configuration

20 of a demultiplexing circuit 404 shown in Fig. 8;

Fig. 10 shows an example of the configuration of a
reconstruction circuit 411 shown in Fig. 8;

Fig. 11 is a block diagram showing an example of the
detailed configuration of a synthesizing circuit shown in Fig. 9;

25 Fig. 12 shows an example of an object descriptor OD;



5 and display position data (SZ, POS) is also stored in a certain |ocation,
for exanple, the gray scale nenory 500-1b. ID nunber OD~ID is used to
recogni ze the node. The rendering circuit 500-2 reads out the2hddly 2008ree
di rensi onal object information) that is stored in the threelO di mensional
obj ect menory 500-1c and generates a correspondi ng object by using

pol ygons. Further, the rendering circuit 500-2 attaches the inage data that
is received fromthe texture nenory 500-la to the above-generated pol ygons
by referring to the key data indicatinlthe degree of penetration that is
received from15 the gray scale nenory 500-1b. Further, inmage size and

di spl ay position datrag(Sy3 $X&ys ia® eradpDaitoff M@S) beecpippryGal e nmenory
500-1 b and supplied to the two-di nmensional conversion circuit 503. Simlar
operations are perfdigedlbyshans 6bj esampimtdfedES| AgnEigRariams"501 and 502.
20 The two-di mensi onal conversi %r;[ chﬁuit 503 i s,supgl ied with the
texture-attached twsi8i nbnstDfaPloFkt A=A MERYLBAar” SBj288LE PF ol he

obj ect syn | 7] CLICHI LS -:S i j.nt. J rmati on that
s suppl | oo AR ph! Eh A et o R, R e O 2 (2
PCS), st he aaeortiim@nsbosnd Rbr<i@Avarsion circuit SO03 converts the

t hr ee- di nensi onal obj ects 25 July 2002 40 into a two-di nensional inage
si gnal through mappFag-tbé shamsdieneasanmkd qfl anbindte fdnres- df nensiemeal

obj ect s thgt have been converted intg the two-dinensional inage signal are
out put ( di SPFEYENBntPhe® thadigtdRyi TNBEFI BLFFULA PS Re EEBFRER Lare

t wo- di mensjonal ones, the outputs of the respective rendering circuits
500-2 to 502-2 are conbined as they are in accordance with their degree of
penetration (key daray, BnHAENaqUERahipld Rt Bi BiGASE, fJ1MaCOBY &4 HR¥hel S
performed. 10 Figs. 12-14 show structures of an object descriptor OD. Fig.
12 shéws térsarimitiensfeuncatashoent hef objdtl ldesekipe s @DLtekhurd ¢.o 82,
"Nodeld" on the third line is a 10-bit flag indicating the |ID nunber of
this descriPtor, and corresponds to the above-nmentioned | D nunber CD I D.
Item "streamCount” @pgt heg 15 f0uAbbK ! 4G 3RoRikd tad l8Q8mb LI SRLIAY the
nunber of AV data

configuration of a second embodiment of decoding apparatus
according to the invention; ‘

15 Fig. 19 is a block diagram showing an example of the
configuration of a third embodiment of coding apparatﬁs according
to the invention;

Fig. 20 shows an example of a binary format of a scene
description SD for attachment of a moving picture as a texture;

20 Fig. 21 shows an example of a binary format of a scene
description SD for attachment of a still picture as a texture;

Fig. 22 is a block diagram showing an example of the
configuration of a third embodiment of decoding apparatus
according to the invention;

25 Fig. 23 igs a block diagram for texture mapping;



units (bit streans ES) included in the object descriptar OD. Therefore,
items "ES Descriptor” that are necessary for decoding the respective bit
streanms ES armtransnmitted in a nunber that is indicated by "gbdeli?082nt .
Item "extensi onFlag” on the fifth 20 line is a flag indicating whether to
transmt other information. If the value of this flag is "1", other
descriptors are transmtted. "ES Descriptor” on the eighth line is a
descriptor indicating information relating to each bit stream Fig. 13 25
shows details of "ES Descriptor.” In Fig. 13, "ES nunber"” on the 25 July
2002 41 - " third line is a 5-bit flag Indicating an I D nunber for
identification of tlraghi 4sig eamlokkediddtane atibypay amléﬂumpmbhoEiae
indicates the format of the bit streamand, for instance, is an 8-bit flag
|ndlcatlngegﬂﬁﬁﬂﬁ&ﬁama@mhn°®PE€2M@F€e60h¢m%M15 " QS Descrlptor" is an 8-bit
flag indicating a r%guesg a 5 n a transm ssion. E £

" ESConf i gPar ans” on‘tHe &?h' ?lﬁ] °§ a H@?ﬁW?§P8V1Pﬁafn 5e§%i Af or mati on
necessary i r nd its details ‘are shown in Fig.
14. The de%%#‘%ﬁggg 4 %gﬁfégggggﬁgﬁbage é%crlbed in MPEA System 10 In

t he algove enbodi mentrigi n2é his de@adcRod s tstswiag URl d-taabplieSof ngh uded in
a node that constitutes three-dinensional space nodeling data (VRW. data)

i s repl aceentndarhef| Bratdbrs@dabblatyan obj ect descriptor OD corresponding

to AV data (bit streanm) that is gnated by the URL. On the decoding
side, an 15 object 8&8criptHi OB 88# @%?ﬁﬁﬁﬂ FEOFS™Y B h HBEP 18D T Bt hat i s

i ncl uded i@ Qde s spgeaifhehihesi1iep! | ated), whereby correspondi ng data
AV: dat a (b|t strean) |s det ecteg (regggnlzed) Therefore, it becones

possible to transmt a CGinage and a natural inage that are nultipl exed

into the same streamwhile the 20 nethod of describing a scene and a
three-dinensionalD@EﬁééFDi@£S&ﬁﬂ?Téeﬂr@Ri?ﬂﬁaBRFFERR$%rEM399F§ﬁE§S t he VRM

schene. In the abov% enbod ment a936V|deo % data (bit
Stredl) are stored PR PHE CaragERaRTI L 508 CHBVRVE" dPYERBHET ¢ hey
may be inpwt Higieghby fhofa@audil Péfere?n':_ée‘]ﬂbytlg@%ﬂnpanylng
drawings.
Fig. 1 is a block diagram of a first embodimené of
coding apparatus according to the present invention.
15 Referring to Fig. 1, a system control circuit 301
receives a request signal (Request (REQ)), determines, by
referring to a scene description SD (the details will be
described later) what is stored in a storage device 302, what AV
object {(three-dimensional object, natural image, sound, or the
20 like) should be transmitted, and outputs a scene request signal
(Scene Request (SREQ)) to the storage device 302. The storage
device 302 stores the scene description SD that describes a two-
dimensional or three-dimensional scene. The scene description SD

is described according to an ASCII format that complies with



vi deo codi ng apparatus w thout passing through such a storage devi ce.

Al t hough in the above enbodi nents AV data (bit stream, object descriptors
OD, and a scene description SD are stored in 5 separate stora@® J4m309es,
they may be stored in the sane storage device or recording nmedi um
Furthernore, although a scene description SDis stored in advance as a
file, AV data (bit stream) and object streaminformation O my be
generated on a real time basis at the tinme 10 of transm ssion. Next, with
reference to Fig. 15, a second enbodid®ent of a coding apparatus will be
descri bed according to the invention. In Fig. 15, the portions having

correspondiRg, P t i @NScbPadd Hevicar §0@ié’t%}etshﬁuaggeaﬁc?fﬁrd%gch%L A iy

the latter and will not 15 be described In this enbodi nent, angi ng
circuit 30Bitsstatded (klehdrerabedirarns Es)Bi guch. adhg muitipgt pilat@rd r om t he
parsing circuit 307 and the output fromthe OD generation circuit 304 are
suppl i ed t8tike IRturhangidgwindcui & Soxagendevhen 3%e shprest 20 data from
the URL changi ng ci rcgit,309 i S supgl'ted tg the BIFS encoder 30Q08. The

remai ni ng COMTTGUTAR dAPI LT HETEAMe 4E° i (P He PERBBEF TEMCT0ASEPYINT AV The URL
changizng c|} ' nver I e I hat f the OD
genergti onb%%ucthsl %Q§6§8i Jffft?og}ge fgogg recgep‘;c?r%i ?g(;;)%(:hal#z)ai('s:teg&ré1 }(j%r n%ﬁ%} an ASCl |

format, anébiden strdbmlithfor3R2oA300UPWH DufferFoizexgisearg #&scription
wi Il be nmade of an exanple in which object streaminformation O that is
necessary fegodiawodhnnyVbifatta Obi & timeaspnpoobeeath @sivedst vnit cerbai n

node stored in the storage devi.ce 302 has the fol| ow ng address. 5 .
i p: 1/ er OBHSEATESEBR el TTBEL o bb. juciudes pgf inforbclon’ SF%v it

stream corresponding to the respective AV objects.
10 A relationship among a scene description, AV data
(streams), and three-dimensional objects will be described below
with reference to Fig. 2. 1In the example of Fig. 2, a
rectangular image sequence and a triangular pyramid generated by
computer graphics are displayed on the screen 352. Although in
15 this example no texture is attached to the triangular pyramid, a
: texture may be attached to it as in the case of other three-
dimensional objects. A texture to be added may be either a still
picture or a moving picture.
The scene description SD 350 comprises descriptions
20 called nodes. There is a parent (root) node SDO that describes
how to arrange the objects in the entire image. A node SD1,
which is a child node of the parent node SDO, describes
information relating to the triangular pyramid. A node SD2,

which is also a child node of the parent node SD0, describes



In this case, object streaminformation O is read out fromthe storage
devi ce 305, and ID nunber OD I D of an object descriptor OD corresponding to
the object streaminformation O is supplied fromthe 0D generzétJiu P92 cui t
304. The URL changing 10 circuit 309 receives the ID nunber OD ID and
rewites (changes) the URL to an appropriate character string of the ASC I
format. For exanple, if ODIDis "4", Expression (1) is rewitten (changed)
to the following. npeg4://4 ..... (2) 15 Where a character string "npeg" is
at the head of a character string indiygating a URL, and a character string
(in this exanple, character "4") indicating a nunber that is |ocated

i mredi at el yindbreatidre aslatavgero sthd mgctangulamhatlahel kowshigpdgagendicat es

| D nunber OD | D. 20 There nay be a case where a URL described in a node
that is stdPel® Att3St-orage device 302 designates a file existing in

codi ng apparatus (on_t net,wo ; i i ff . fro ing
apparatus of Fig. 1&n Ir%ﬁgs'u%h %ﬂ(%alé%,%%t ﬁzg{éﬂ Cﬁ‘]@%&l’sﬁé gill%%eﬁl‘{i%BQ st ops
t he Conver%ib(?@c@Qeﬂl’@td&%kgﬁ@dn&h%dpﬁl—andzﬁeﬂéﬁry) 20@8elc8E IDDIRESLIPed 1),
for instance, is supplied, as it is, to the BIFS encoder 308. Next, the
oper at$ on dhfbhnst swwbosilaenhgwid |tHze bdekgrolpetl biThef hpde V¥izh desceibeng a
request signal REQ the 5 scene control circuit 301 detern nes what AV

obj ect shodPdopBatIAhHALEEERT YR ridTeFRFRNTG-2F SLERE GRE R TIRIMREDPEhat i s
t di devi 2 . i = d
outputs a Seensofuouhs BENE opk el telin Al AU L A GRY (B e

recei ving thanscese J1eaantnei gnalheSBEQoh he B ishonadgeslerines 308ry eads
oyt a correspondi ng scene description SD (described in the ASCII format)

and suppl i édatt indidadtespansaddreds ofi th80FomraspondiBYFEY etrdzdibi808. The

parsing circuit 307 reads out a URL (indicating the_address of an AV data
(bit Yreaffrerte)filfcl udBa PPef Rode2PRaPY R G0 B EuRRE] 1F §g‘6p’f“?%‘?j

scene descijption SD, and outputs, to the storage device 306, a request
si gnal ESREB for output of AV data (bit stream) corresponding to the URL.

As a result, the cormrspengdiddsiMeddeactbbtici rspadl EScoBlentiput of romm t he

storage device 306 and supplied to the multiplexing circuit 303. 20

Further, tRaepaedsndi-s04it BOthsutfplilewing theodiorhien dfvi ce 305, a
stream i nfor

request signal QRES‘&?IN r ?ues i ng out put . of obj ecé tion O

relating t SPRETA W &5(BH R{4%ary ESLFhat CAFER BYSTHEPORE CRAL 1%

I ncl uded | RebPE-NOAL n AR sAaF &St ed! Bs;&@wc Wl BEREh: (IR @R L) -

corresponding to 25 the URL is output fromthe storage device 305 and

suppl i ed t dithbesional objects). Therefore, each node corresponds to a
single two-dimensional or three-dimensional object. Each object
corresponds, one to one, to an object descriptor OD that
describes AV data (bit stream) relating to the object.

20 Referring to Fig. 1, a parsing circuit 307 reads out a

URL (indicating the address of an AV data file) described in a
node that is output from the storage device 302, and outputs, to
the storage device 306, a request signal (ES Request (ESREQ)) for

requesting output of AV data (bit stream) corresponding to the

25 URL. Further, the parsing circuit 307 outputs, to the storage



25 July 2002 45 OD generation circuit 304. Still further, the parsing
circuit 307 outputs to the URL changing circuit 309, the URL that is

i ncluded in the node. The OD generation circuit 304 extracts, 2§s’“§/r?Q93j ect
5 descriptor OD, only the object streaminformation requested by the O REQ
fromthe object streaminformation O relating to the AV object that is
supplied fromthe storage circuit 305. Further, the OD generation circuit
304 generates an I D nunmber OD-ID, records it in the object descriptor OD,
and outputs the 10 resulting object d&Scriptor OD to the nultiplexing
circuit 303. Still further, the OD generation circuit 304 outputs the ID
nunber OD de¥itckaBobasa besuegeneighall (Qdr Regohsobj@IREQes rrpteque@Ding t he
URL changing circuit 309. If the URL that has been supplied fromthe

parsi ng 124RVEUPE Sbietfesitgifareintormatd o8k Pt FhRfF idrserdbREr 1Rkermatign t he

network, th RL changi n ircuit, 309 Qutpyts, as it J.S he U o the

Bl FS encoaléeﬁagd§g P? %ﬁ%qbévﬁSﬁﬁfe&bmﬂgggﬁgng?lérses non.ﬁbn a%% tE}_E)ert ‘ream
file stored in the gf ¥RIGHIGLLCESbiptIe HRhe o RAreli€Uid4 309 _
generates a character string such as that of 20 Expression (2) by referring
t 0 | Dsnunhetce@@ekDobhadt it reatp ih fdrnaniicne OODrgkateiray itonani A¢wHdjed@4, and
outputs the character string to the BIFS encoder 308. The BI FS encoder 308
converts tH@tsdeneudrsle rizam sheSEFofade 9aSEre 3% meand kEErastsu@s p_d from

the storage .deyige 302 25 into _a.sce descript] -SD of .a binary format
by a 25 Iefzzéﬁﬁcﬁbptporreé) t’e?ﬂ%’ﬁelcf&et?érf"ﬁl Eioﬁn?jé ?@{o% cgs?%ﬁté ijlﬁ_ealmXCl uded
in the scengtdgasr LPLA Y hhrdhediRsighal NETORRIART 8LcShEd NG sUPR! i ed
fromthe OD generation circuit 304. Thereafter, the scene description B-SD
of the bi narlyripderbhgicimutipuBos o thertmekt i phexdhgetiarauion SeB3RitFBgs 16
shows an exanpl e of'a scene descrigpti on SDin binary fornmat for attachnent

of alfovi MPNSFEERF ermsIi nuElelr 80_I0 URE SACRhexPHIFd ABIPSE LITAAREPES
o119, @0, 856kl ity Ll oh P QAL EORL i M cSbppEL R e ou1 009,
bi nary forg@ltckh§- olfeShAescaip€xagy @ c0tha RN dkahgatifduid seene
and also outputs the generated ID number ID_OD to a BIFS encoder
308. |
15 The BIFS encoder 308 converts the scene description of
an ASCII format that is output from the storage device 302 iﬁto a
binary format, and replaces a URL included in the scene
description SD with ID number OD_ID that is output from the OD
generation circuit 304. And then, the BIFS encoder 308 outputs
20 the scene description B-SD that has been converted into a binary
format and replaced with the ID number OD_ID to the multiplexing
circuit 303.
The multiplexing circuit 303 multiplexes, in prescribed

order, AV data (bit stream) stored in the storage device 306, the

25 scene description B-SD that has been converted into a binary



description SD for attachnent of a still picture as a texture. As in the
case of Fig. 16, a URL on the 17th line of Fig. 17 is a 15 character string
of an ASCI| format. The scene descriptor SD that has been con?&rtubcQ0gt 0 a
binary format by the BIFS encoder 308 is supplied to the multiplexing
circuit 303, and nultiplexed with the object descriptors OD and the AV data
(bit streanm) ES. The resulting 20 nultiplexed bit streamFS is output from
the nultiplexing circuit 303. The nultiplexed bit streamFS is supplied to
decodi ng apparatus via a transm ssi o0l | ne, for exanple. Next, with
reference to Fig. 18, a description will be nmade of an enbodi nent of

decodi ng afparedt by tberREPbedicadero3he B! tbdi algi eppatescgd pbbrFiQR 15.

Fig. 18 is .a block diagram show nﬁ 25 Julgy 2002, 47 a second enbodj nment of
decodi ng & XEyE Qﬁﬁgr%‘?r}?&attsdt ¥ T QR IsRSTRAL P FLrES it AR p ARG ons
correspondi J isn_Ei 8 are_ qi h refere

synbol s ag&%}%éltt%at‘zggrRg%%i%%%ednggé‘g%t esgéar Fg%gsgté)f%£%g%eﬁg5elmnen' of

Fig. 18, o \JR:aG0BYCERARN LiJECUhE ik i eaddadct fodite seabodimepd of Fig. 8.
Further, a parsing circuit 410 supplies information that is expressed as a

char aBt er dasdmiypedf 1ASS Iwiftdr meferdiee rtenmd@iigi.ng. configuration is the sane
as in the enbodinent of Fig. 8 The URL changing circujt 412 10 converts

the information expF&¥sed&s CReERG AL 1¥r Her PRgToreRSCiFeRbrfiat! it o 1D
number O}.de'%cgl@%d'.s TS, IaDu%‘:eraiS@Mse,S&?:%&' %Q %gé et deggri pior QR and
t fon<circuirt 411. x?,at

supplies it to e reconstruct he "operati on of this

enbodi mentshoaml)|, Berdudlfswibhed Bé+ efdusinghe &Rkcdintavhasjbeen£per act ed
‘froma node by the parsing circuit 410 is supplied to the URL conversion
circuit 4Xisplhyefie URequess shanaltRIQ dtsr engphied nop ther scese amoerod

format of Expression (2), the URL conversion circuit 412 converts the
char %t er B ?Rto IBBFUABERPEEPT Diakde2beSigpt idgnpt RERQ¢ Hdwe scene

et VR ALy 0 by BB nal ey OO pigiiang! oL 411
nunber ODdranshitte@doy rdfR@rifgeto the scene description SD that is
stored in the storage device 302 based on the request signal REQ,
and outputs a scene request signal SREQ to the storage device
15 302. Upon reception of the scene request signal SREQ, the
storage device 302 reads out the corresponding scene description
SD (described in an ASCII format) and supplies it to the parsing
circuit 307 and the BIFS encoder 308.
Fig. 3 shows an example of a scene description SD
20 (described in the ASCII format) for attachment of a moving
picture as a texture. In this example, a URL indicating the
address of a moving picture file to be attached is described on
the sixth line. Fig. 4 shows an example of a scene description

SD (described in the ASCII format) for attachment of a still

25 picture as a texture. In this example, a URL indicating the



I f, however, the extracted URL designates a file that 25 is stored in

anot her server on the network (the URL is a 25 July 2002 48 character
string having, for instance, a format of Expression (1)), the 29RUN2Rgi ng
circuit 412 supplies the information to the denultiplexing circuit 404, and
then the demultiplexing circuit 404 issues a file transm ssion request to
that server. 5 As a result, a multiplexed bit streamFS is transmtted

t hrough execution of a simlar proc§gz, and a display operation is _
perfornmed. According to the above e dinment, even if AV data (bit streamn
ES to be attached to a node exists in another server on 10 the network, the
desi red AVaddtesd Wift asstbhlpicenurkefatguic ek andadhsdl by elbschiéked st h
reference to Fig. 19, a description will be made of a third enbodi ment of
codi ng apphbatircondcdiapng The theampke epf i Bigs .Flgand o4 j eomplyl wékhdikeyr am
show ng t he %hkid 15 gmbodi of the coding apparatus according to the

i nvent i on. "7?A° F 18 PR3 ‘i ons having corresponding portions in Fig.
1 are given the sa e erence S I e d i sl

described. In the gﬁ%%d?%%nt ofﬁ%ig?kfa?ﬁé&%%f g&gn%ﬂ%gJéﬁkgﬁF?Q%ﬁpgﬁﬁ, a

swi t cls 310addwreksa oFORtT @ht£i (ot st3ddmar®i lagjdaedcl adédeirerbaduaeatatof Fi g.
1. Further) the output data fromthe parsing circuit 307 and the ID nunber
QD | D fronfehtiptgenthat $wirldiedc arengolesmrdpsappl $Rd angl PHEPWRE xhangi ng

circuit 309. The outpu fromthe URL changing circuit 309 and ID
unber | 00 TIREEY AIRREh ol SRePBE | She T rr 1809 G e Aibd FEO T (e
swi tch 2 4 t t Rl Gl I C r e
'switch 310.50%1&?%%%%3% %‘é?t?:%rﬁ ?ggﬁa%l?%%%?s E?hégsgﬁ%%%ts%mt Efelge%bozr(ﬂtg%ent of
Fig. 1. ThéewRle clanghdgswuppldidt t306he arularipdekhdurherui®@D3b®.5 that is

output fromthe OD %gneration circuit 304 into a corresponding character
strid§ of ASCI| for Farthern Sdepapssing dinsadtt BR7 opetmttisontef thde URL

changi ng Cééggit éog.mas ﬂfscribed in the se E ngodinent of Fig. 15, it
is not destribed Sré?eé%n'r81F88“%®Ftﬂﬁ§“€§n§?§ Q k9% iU 109 HETSRN t ch
310 of object stream information OI relating to the AV data (bit
stream) ES indicated by the URL that is included in the node. As
a result, the object stream information OI corresponding to the
15 URL is output from the storage device 305 to the OD generation
circuﬁt 304.
The OD generation circuit 304 extracts, as an object
descriptor OD, only the information requested by the request
signal OIREQ from the object stream information OI relating to
20 the AV object that is supplied from the storage device 305.
Further, the OD generation circuit 304 generates an ID number
OD_ID, records it in the object descriptor OD, and outputs the
resulting object descriptor OD to the multiplexing circuit 303.

Still further, the OD generation circuit 304 outputs the ID



10 selects one of ID nunber OD_ID that is output fromthe OD generation
circuit 304 and the URL that is output fromthe URL changing circuit 309,
and outputs the selected OD-ID or URL to the BIFS encoder 30825 PHY 2984t r ol
circuit 311 controls the switching of the switch 310 in accordance with the
type of 15 application, for instance. Next, the operation of this

enbodi nent will be described briefly. A URL whose format has been converted
by the URL changing circuit 309 (the details are explained in the second
enbodi mrent and will not be described bgre) is supplied to the 20 switch
310. Simlarly, ID nunber OD- 1D that has been output fromthe OD generation
ci rcuit 30nuikexs P3pliPedhad hie aent ghngddtedTHorceankctbhimrtofieshriswt ch 310
i s changed under the control _of the control circuit 311. For exanple, for
real tine EBnfuriheaBIiER 8RCP3Rvidle design, it is advantageous that |ID 25
nunber OD_ID be diregtl SCI ] a ral .in the for foon. 25 July
2002 50 for instancg,%ea%ig-gb?rgé%%%gaﬁ?it%é;nlr{g?ﬁgntiéec%]%ernéac'(taee?cgf‘mh% %D
Ther ef or e, of Nars U 13N raPRAE CAldtONs bhgpBid GRoRlOhé Sstchnlgeokl eguby dde
control circuit 311 so as to select the output data fromthe OD generation
ci rcuist 30dnte rdaga dla easee | dkgunipeio®B19D)i f5arkbtwadeormas sgene
description B-SD of binary format by the Bl FS encoder 308. If AV data (bit
st ream thaFe‘il%t%E-in@ﬁa{“ééh% apduRepiacet JRéd irAladed Hey t&&r §6829n t he

t k, t nt.r.ol i j h it 1 h it
Connect ] onteat il %, 807 Uk Uiknl OThd tied RRaBHLE Sihe’ Kucklel U0, T
sel ected, A4@10MrSngt Ber&ide 13930¥hpUscde JRdcresOisied Iy thet BidsS rargoder

308. On the other hand, in the case of an application on a conputer, it is
advant ageocsntdidteda tot thanvireamesognat ed Ty detRilofofa téleabdoaey "inmang,
because of high degree of flexibilit 15 Therefore, in such an

appl M0t | ORE® (975 HHPEENLB 16T SCHRERD] Tk <o MRECHED RS ESBEREESon (o ¢ he
URL changi I\F Gl , r i rd i e scription
B SD of b NE it ey, MRy piQf ftdhalzalied by 48870 fBelEoBE BRI o
bi nary forpodamsf farsmeenei?) wlesekepibed Y&1ok.for attachnment of a noving
picture as a texture. In Fig. 20, "isString" on the 29th and 30th lines is
a 1-bit flag indi caFiag SWhehdws drbaneltisdmegDby DeonrvertdRY pssdeneri bed. | f
this value,is "0",. 1D, nunber_CD, I D of 10 bi ég jés recor g’gd in the node. If

t he val ue %‘?S‘f"’i' PndASFE "ff’r,“‘a&;u‘_?&ei"slgr'e r 2%, 25 BIURLTSE
charagter siddyi@ thah Das.LREN eI bR P¥obhRge URlin rig. s,

"ObjectDescriptorID" appearing on the 29th line is a flag

indicating ID number OD_ID of a moving picture to be attached to
this node. The BIFS encoder 308 writes ID number OD_ID that is
supplied from the OD generation circuit 304 in this portion in
20 the scene description B-SD that has been converted into the
binary format. As a result, the address of AV data (bit stream)
that was described as a URL in an ASCII format is converted into
ID number OD_ID (binary format).
Fig. 6 shows data that is obtained by converting a

25 scene description (ASCII format; see Fig. 4) for attaching a



25 July 2002 51 changing circuit 309 so as to indicate I D nunber OD ID of. a
novi ng picture to be attached to the node. Fig. 20 shows an eégrrple f a
binary format of a scene description B-SD for attachnment of a t‘}luylzog}?cture
as a texture. 5 1n this figure, as in the above case, "isString" on the
17th and 18th lines is a 1-bit flag indicating whether I D nunber OD ID or a
URL is described. A nmultiplexed streamFS that has been coded by the above
codi ng apparatus is transnmtted to decodi ng apparatus via a 10 transm ssion
line. Fig. 22 is a block diagramshowag the third enbodi mrent of decodi ng
apparatus corresponding to the codi ng apparatus of Fig. 19 according to the
i nvention. stilFigd.ctdZe dH0saePpRireonstdayibigaeor fesmondi 1g phiéions in Fig.
8 are given the~sane 15 reference synbols as the latter and will not be
descri bed éxauwHer,. "PhjeteDesmid@itoeRb" ofprEags 22, the URIithcdaner sndntltircui t
412 is added to the_enbodi nent of Fig, 8. The remai ning configuration is
the same aBUTRE% QP_LRbddi wWeiktedy 1pi 1% POFIPR LRI e msaenB8Rtcr td Par si ng
circuit 419 S,."LS i ng hjs.Vvahue, is. 1" parsi i rcuit
410 suppl i%sglg(\t%%% Pglst}%“eé%%%nggr%gés%%no %h;écﬁﬁaﬁ%fo%%fhi éﬁ%/a t?glei s "0",
the parsi nges&dsiPtibn4dOsHles0des: hPriurdaiatORhlP gatk Sl 18Ss@ppBisd ot O
the reconstruction circuit 411. 25 July 2002 52 If the URL is described
in the forohefmulftdplerst@ncig,cuixpBessi drhe MultihbexNRig cdmevisi 3B circuit
412 decodes ] D nunber OD ID and outguts a_result Eo t he reconstruction

circuit 419ulgiplexes, inTprescribed order, AV data (bit stream) stored in
(“/ the storage device 306, the scene description B-SD that has been
converted into a binary format by the BIFS encoder 308, and the
10 object descriptors OD that have been generated by the 0D
generation circuit 304, and outputs the multiplexing bit stream
FS.
Fig. 7 shows an example of a detailed configuration of
the multiplexing circuit 303. 1In Fig. 7 a start code generatioﬁ
15 circuit 303a generates and outputs a start code that indicates a
start position of a bit stream. |
AV data (bit stream) ES1-ESN that are output from the
storage device 306 are supplied to corresponding terminals. A
- scene description B-SD in a binary format that is output from the
20 BIFS encoder 308 and object descriptors OD that are output from
the OD generation circuit 304 are supplied to corresponding
terminals. Further, the start code that is output from the start

code generation circuit 303a is supplied to a corresponding

terminal.



the URL indicates a file existing in another server, the 5 information is
supplied to the denultiplexing circuit 404 and the denultiplexing circuit
404 accesses that server and reads out the desired file. Next 25 2
operation of this enbodinment will be described briefly. A read-out scene
description SD (node) is 10 supplied to the parsing circuit 410 and

anal yzed therein. The parsed scene description is supplied to the
reconstruction circuit 411. Further, the parsing circuit 410 decodes
"isString" and judges whether its valB@ is "1". If this value is judged to
be "1", the parsing circuit 410 supplies the URL conversion 15 circuit 412
with a URL of AV daFfhe (wiltigtlexany ¢brduitatachperates @ sektaheso tas ttoe

node. If the URL is described in the formof, for instance, Expression (2)
(i.e., thé"Had GPRRREL ML LR E?FT%&?%:§°'WBé§§"5?etﬂ%@rBREoégnversion

cireuit 412, decodss LB OWDE000;LD.LhAldes S LR Ol AR RRLECE JSREIEPL OF

QD fromth arac strings and outputs$ It reconstructi on

circuit 4ldoad.f whetURk1esiiggatesmadd ide t@¥i sbifthdn tanQhheh S \WRienet he
information is supplied to the demultiplexing circuit 404 and the

denmul Bi pl elegwyipkioni $D 43 impuessesetdlat tder veene rézpmspsidheSkersver to
transfer the desired file, and receives it. Even when 25 July 2002 53
communi catPHPUts nBBRR wi HH EEPAPEr &P | 1A Os EPG eb ermidiadh toeBEFh difer at es i n

the same nmmel. 83.08sirhedraione, O (UROLDST hAd ot absSLalngs i o

the parsing crrc : decode n e out pi a fesult
to the 5 rareRst bUEpION GinaULY, 4dditHiRg BBNARS pRNREADDY | Sid he same as
in the first enbodinment and is not described herei nbel ow. According to the
above enbodicmediance heittostheagptapriattdiec fgirmgnabs Hod whaghbehgalectagd i n

accordance, wth the type of application. 10_ln_accordance with the
inveﬁ?iOn,(Q%tr566?ﬂm}uf?ﬁuﬁqﬁﬁg' whereby the AV data (bit stream) ES1-ESN

are output.

The multiplexing circuit 303 selects the start code,
the scene description SD, the object descriptors OD, and the AV
data (bit stream) with the switch, and thereby outputs those to

15 the external system as a multiplexed bit stream FS. The
multiplexed bit stream FS is supplied to a reception terminal via
a transmission line, for example.

Next, with reference to Fig. 8, an example of

configuration of an embodiment of a decoding apparatus

20 corresponding to the coding apparatus of Fig. 1 will be
described. Fig. 8 is a block diagram showing an example of the
configuration of an embodiment of a decoding apparatus according
to the invention. In Fig. 8, a demultiplexing circuit 404

receives a multiplexed bit stream FS and then separates and



such as a disc, DVD-R CD-R, CD-ROM etc., contains encoded picture signals
generated by the encodi ng nethod as noted above; and these en odep icture
signals are decoded when reproduced fromthe recordi ng nmediu 5f§yﬁﬁp§e t he
encodi ng and decodi ng apparatus and nethod according to this invention have
been shown with respect to block diagrans, in addition to providing
different physical elenents for each block, the nEthod and apparatus may be
i mpl emented on a multi-purpose (genergl) conputer being programmed for this
use. 20 In this regard, the recording nediumor other storage device nay
contain operating instructions (program source code or software) to perform
each of thextsteps sebpkorive kit kerpehbodsatf aronendodtagelenchudedpiiexnsd
operations as noted hereinabove. It should also be noted that instead of

t he recor dPHy FeamFSa 25 transni ssion channel connected to a

conmmuni cati ons networ.k or the 25 July. 2002 54 l.ike (for ampl e, the
| nt er nlet , Idi gital s&t8r| 7RO @D eﬁgvgb% %’%&ﬂnéélaufﬁé’r%rbéi%é nd transmt

data from a&&%%qg&iaagii%dld@%qe. the ensaded @lgga-g,T hg,encodi ng and

decodi ng apparatus an t in 5 accordance wth the invention may be
enpl oged fasmencediergngndi faciadiang detect@td atafktkeobbae dirgithal vi deo disc, a
pi cture data base, picture conpression and expansion units, a picture

downl oaded™f}toinliexed| hi br plefeam FSs ghdwaeeoIridigises prpéamanitnghehese

systenms, by way aof exanple. 10 In_the codi ng agpparatus,. the coding nmethod
S e ¢ et e RSt S . APRANE R Ohn o SRPRE AUt 185 B VRV dat a)

is input a@%}%ﬁ%g-és( AY dat - idLamichr & &bsxd NRtto A LAl ABsERHLCRIY On

data (URL) d 1n a node of the I nput three-dinmensional space nodeling
data (VRM.splaim) dbgeekt d@€iibtolks dbewkkdh anteedut paat f20n icatireaporodimdat a
(URL) is converted into a stream I D corresponding to data (AV data stream
desi @fat edtgmmitriad s|. ocBihblai iy Pati shrerns BUREFN TheAY cladsi 8nei ndi cat i on
data (URL) of the node is rqfugced by the stream|D, obt ai ned by the
conversi on>® SAPHENST A SEPEC EORBEES Iﬁ%g%rT ®‘data) 20 obt ai ned

by the replacenent ﬁ@gu£ﬁ$hﬁmédd%ﬁa.a§? éngéﬁéQE%X@gréﬁgé)406 receives the

object descriptors OD that have been separated by the
demultiplexing circuit 404, determines the kiﬁd and the number of

15 decoders that are necessary for decoding the AV data (bit
stream), and causes the bit streams of the respective AV data
(bit stream) to be supplied to corresponding decoders. Further,
the parsing circuit 406 reads out buffer capacities necessary for
decoding the respective bit streams from the object descriptors

20 OD, and supplies those (Init) to the respective decoders 407-409.
Still further, to allow determination as to what nodes the
respective bit streams ES1-ESN belong to, the parsing circuit 406
outputs ID numbers OD_ID of respective object descriptors to the
decoders that are to decode the bit streams described in the

25 respective object descriptors OD.



the sane stream Therefore, it becones possible to.transmt an object that
i s described as three-dinensional space nodeling data (VRM. data) and a
natural inmage that is conpressed according to, for instance, £h eUlyee?
schenme in a state that they are 25 nultiplexed into the sane stream 25
July 2002 55 In the decodi ng apparatus, the decodi ng nethod and the
recordi ng nmedium nodes are extracted fromnultiplexed data and data (AV
data (bit stream)) are extracted fromthe multiplexed data. Information
indicating a correlation between the nodes and 5 the data (AV data (bit
strean)) is extracted fromthe nodes32The nodes are collated (matched) with
the data (AV data (Tmd dzlcbaand)4sdrsed dacble thd det edreahoramidrding

i ndicating the correlation. The nodes and the data (AV data (bit stream)
are conbi red abaredettgrmwnedr detodinm megdalit and ramafespending bex dies possi bl e
to 10 decode data that has heen transni&ted in, state that an object that
i s descri BEFGLNY HREEIP mBRS| SRRV FESE Hb%%PPr?%%&F&%M“ /SPUBAd a
natural i at | CCOr: di to, k. .LNS C MPEG
schene argﬁ%%l%Pp%é&%ﬁ§%%?38?%§9§%%%%égtggétré%#&hf ’I%R€A§#G% Sg be seen
that the alij7eabosehtdd,t RoabRY ere IMRGUEDRDSE dBLURIZPRAL £NTD fdbetrBe
precedi ng description, are efficiently obtained and, since certain changes
may be nmad®_IR ¢adigdtnigigowhat heoddzorheneebpectainvg idecbied cdast rivddeon set
forth without departing fromthe spirit and scope_of the invention, it 20

i s intendéfhat ArTiqEEOERItoiR @ NG PRIt IR alidve tdERETRHE Y o &RE shown in
the accommanyiipds W&Q%ahnigrcﬁ’a(«%t e(%z",isp?]é)' Uﬁﬁi@:&‘t‘iﬁgaf'ge Not,d 3ng Iimting
t e fo g cla

sense. It is also To be understoo at t oW n inms are | ntended
to cover afibpgepepdsitint spechids dngatuess (Jody tdaea?5ihavesad iy cher ei n

descri bed; and all statenents of the scope of 25 July 2002 56 the ¢
i nveh®i on dslsireh, ofispenaraetéen off |thegdageae mgivdede inatle tloitf atreamer ei n.
25 July 2002

the decoders 407-409 decode, from the bit stream, the data (8Z,
POS) indicating the size and display position of the image (image
size and display position data) and data (key data) indicating
the degree of penetration of the image, and output that data to

15 the reconstruction circuit 411.

Although in the above embodiment three decoders 407-409
are provided for a case where N is equal to 3, it is understood
that the number of decoders may be changed in accordance with
data to be processed.

20 A parsing circuit 410 parses the scene description B-SD
of the binary format and supplies the resulting data to the
reconstruction circuit 411. Further, the parsing circuit 410
reads ID numbers OD _ID in the scene description B-SD that
corresponds to the ID numbers OD_ID in the object descriptors and

25 supplies those to the reconstructing circuit 411.



57 CLAIMS 1. A nethod for producing a conbined form of three dinensional.
space nodeling data defined by a plurality of nodes and i nmage/,aydi ta
specified by a position included in the nodes, said nethod coﬁ%ﬂf“g%ﬁg t he
steps of: extracting a respective position froma node of said three

di mensi onal space nodeling data; converting the extracted position into a
stream | D correspondi ng to i magel audi o data associated with said position;
replacing said position with said st gam I D; nultiplexing said image/ audi o
data and said three di nensional spacg&~ nodeling data including said stream

I D such that a bit streamis produced; converting said streamID into a
character string; aRtlgdet®rahowisng whkithiemshdpr apbracdisastdrpass ticon of said
i mage/ audi o data with said stream|D or said character string depending on
whet her safFANFRGEFAURAMR CTHErE L8ag8pHId & ByaTPke QfndheeFFepPnBrUitiPar ent
servers. 2..The od according tg,claim wherein said bit. strea

i ncl udes addi uﬁ%ﬁﬁ?l‘ nflgsr Olwélngflhg%gi ra11col’u 88 5% chlssq;trl}lé"gfl’nc"i1 D:Jaﬂcd‘ﬁ%hg%l
defines saidh /TRg8/ guei0- 1iatia.i ngak draddi tisenaknd rErPri'ﬂBtgbOEi?ﬁéli NGalpeen
mul tiplexed with said 1 mge/audio data and three di nenSional space nodeling
data Bn sabubduicedsbyeiie syntheeimbhdodi ramder 86ngid Gupbaied 1to vheYiephagai d
bit streamincludes additional information that includes said stream|D and
t hat defi ri&yVisgi 452 nage/ Hhatiebydhha, iwaded igddispavad thesemat IbFisavitg been

mul tiplexed with said jmge/ audio_ data and three di nension space, nodel i ng
Gata | SaiRe BYCBErCEHS X LrpHet et R hEs: - SErar 12 i BPR7Sai o
three di mefsiceRalcspRSE IS BYrdai@ 415 desrid bed By Mokt k&) dRRAlihkYe

Model i ng Language (VRM.), said position is represented by Uniform ReSource

Locat or (URlat @xprbssedraiua8al bt f cieTetyntandisingl citrcedam 381 1iss expressed in
bi naré_ format. 5. A nethod for produci n%ga conbi ned formof three
[

di meh8i ondlispdarednbldthanGigntay déeYired 25y - a MrtHadilivt fhef divriey dayice

i mge/ audi Q.. data_speci fied by a_position.included.in the de sai d net hod
conpri si ngﬁﬁelssflggsl%?i:ug%én\]ﬁ ¥y W%WEX Tac J’lrr(fbug %gés?'pec e position
froma nodgehegdldnd b8 diNBBSI phad i wRAE8e NRSIR! iddGadahd; 118 MRkt Ng t he
extracted position into a stream | D correspondi ng to i mage/ audi o data
associ at ed®byiIbhtbhat digposipplded Eoowerttd pgrsai oistuidanipDandittthea ichgeact er
string; replacing said position with said character string; and

mul ti pl exi asaFgei ’ﬁ%@g«; i GRENYMRSE F1%hRr BRA i HBHEYoRAPASIRIte nodel i ng

dat ar g ncl udleagnapl 0 O AGI0RY  SLEA N HifBetDp aPlchat! LM dgbiREAUCEd,
wherein said positioni1s replaced wth said character string dependi ng on
whet her sairdbd BRgedacsia-dabd -4 69 S uPthuedsbyhé hignas@RNMBaser ¥ redpodihgr ent
servers.. 6. The nethod according to claim5, wherein said three

di mensi ondlc §PaéB. nwidddheg dheainagelenEri bedtky ngdesubpser a1 theMsgel i ng
Language (VRM.) said positi oaﬂi S r]ﬁ resen%ed by Uni fgr.m Resocgrcg Locat or
(URL) exprédded fn" 212 8FHaly SRHY £2°4° 80P eI B3 &Ry 6 SEEPPR® bi nar y
format. 7.inhae BBRGHOL achotdbBlalfy WAl e WP RlaBeSahta Hid er eam

i ncl udes additional information that includes said streamID and that

def i a@s salidpilapgeéaind @sdat a, sai d additional information having been

mul tiplexed with said i mage/ audi o data and three di nensional space nodeling
data in said bit stFeamligispppatestusirgrapr erRItinggaa ¥R e @i 6hén of

t hree di rrerré%i (I)lngl s‘gace m)deI.Lng ]gat zi‘sd% wgdinb3i,.pl ug Iiélye of nodes and

i mage/ audi'§  RE ST 8Pt iBd By “a* bosi {1%R PREI UHed ¥ ntthe“ Hodes, conpri si ng:

means for xbhachid@idh SSRESE! ¥B1 RN 9Bs T4 AR HiadecPfcs@l dehhr ee
di nensi onal space nodeling data; nmeans for converting the extracted
posi tion ioitjeca sifeedsilz@ngoel espinedisng -502 i aedel awdrdidaisaicaedoci ated with
said position;
25? conversion circuit 503. The object synthesizing circuit 500



means for replacing said position wwth said stream | D, neans for :
mul tipl exi ng said i mage/ audi o data and said three di nensi onal a]c

nodel ing data including said stream|D such that a bit st reangguﬁﬁg%ced;
means for converting said streamID into a character string; and 25 July
2002 59 neans for determ ning whether to replace said position of said

i mge/ audi o data with said streamID or said character string dependi ng on
whet her said image/audio data is suppsjed by the sane server or different
servers. 9. The apparatus according to claim8) wherein said bit stream

i ncludes additional information that includes said stream|D and that

def i nes satahpriege/ auwkmryagapus a$ @ -ddeindi enaénderfiorgmatironi haddh@ .b&ea

mul tiplexed with said i nage/ audi 0 data and three di nensional space nodeling
data in sdiSPoBYt 95PRRaAC 10 COTREL Bh & ACHEURR CRRTHATYY 08 - &R ai InBa¥wher ei n
said bit stcragammiencl udsleos gdditional ,informetion that includes said stream
ID and t hat®d&f MRAER™ %ai e i mig%?audi 0 dat a, 'sard addi Fljonalmlr?ﬁré’r mat i on

havi ng beegmylti pl exed with said i mage/ audi o data and three di nensi onal
space nodeling data in said bit stream 11. The apparatus according to

cl ai n58) wherei n sardr tdxa@pldi nensienahirepaceorpddo-ng dadres AwWeacui bed by
Virtual Reality Modeling Language (VRWM.), said position is represented by
Uni f or m Redulir 6reaehatBrat URLurRbrass fagm Rhastgqodesr AT, 2anE>dairg st ream
IDis expressed [ n binary format. 12.. Apparatus for pr.oducing a, conbi ned

f orm of tﬁfazcg'di lfqg"ﬁs?%ar?'alsc? Sc%e%rd’els’loﬁg'gga?%o?e%i ﬁggdﬁya p’rl?f?lé:laittlﬁgof nodes
and i mge theadhPedal @ RPRELELSGh WhA RASELONN dNHAHCEns NadBud20d8s,
conprising: neans for extracting a respective position froma node of said
t hree di nele chate spiacmmaivdelli olgj «tat amemoeans0d-arc crovest tingpd-he extract ed

position into a stream |D correspondi ngz to i magel audi o data_associated with
sai dPosi t4i8nsheans IRheCohPEPXIHG Wailgode} el Bsi ALBPAL cHea™acter string;

means for feplagi 00 S8 d BasT Lhon LD 33k CNAACLENSLT LI ARd eans for
mul tipl exipng sard I'rage’ audi o d% a and sai ree dimensional” space

nodel i ng d@fcded NEh&HIdE: $RNYgERH ARy $hEbAGa ) thatmendiforstreamis
produced, wherein said position is replaced with said character string
dependi ng igrfowmet hen Bai dlilpaiedEial ofdrodydensuppld etdhéy infergatgoser ver
or different servers, 25 July 2002 60,13. The apparatus, according t
claim 12, TNEerBRPE s312f tRfe8 8P 1ash ROSAELOR pRE nﬁpel PRY) gkt £45¢ ﬁég’é‘ﬁ)bed
by Vj«tual; Real.} i a ) i Ll 1 egent ed
by Ut 1 or i Reecir 3 L oSt or (UR). arrased 5 ey Popbt ooy §OREFE!
stream | D i s expresned dendbirbag Yo frasuiat 50042 gdierappar at tisresccordi ng to
claim12, wherein said bit streamincludes additional infornmation that

i ncl udes sdimgnsieramatDestidushay REANVIORES BATLF iTFaGbranafted Harrgd igj the

ddi ti onal_inf ormation having b Lt d with said_jmgelaudio dat
and Ly oo CHERERST BT 5de Bo R HaP B0 T Sai i oBFEs & PAAAC E8 198 ot hod

for processipgid $4d-Sileai bl mididag LIBISAAUIO k9! BaBd i ddiic@R ing

di mensi onal space nodeling data conprising a plurality of nodes to produce
a dizpl ay theageyreaidE mehkedacosprirsmnghé heexstees mefory eb@l Miangndatkle bi t
stream denultiplexing the received bit streaminto a streamI|D, said three
di mensi on&ragpaerl erotElarygSaat ¥ ariesSPRagéeratiti *tdaches ake gra3 i drnkP a

correspondence bet ween..sai d i.mage/audi o data and a_res tiv e.in

accor dancg%\?vi FRE SRTRP SR ga?hoﬁj gaunc o ﬁggg%%i% 5i°S) ngyc‘?%gegsé) Ol%éi qgsol(:jéﬁced)
wherei n t hgoCREy ESPONARNERB DOt NG G haROe{ayH-gelatBedind NOde
information is 1n accordance with either said stream | D expressed by a
first exprtessbpardicya dhar dat&rtlistis iohgatned esqEorditpgtt vo shad tsbream | D
expressed by a second expression, and wherein said node includes a flag for
i nditat i nginpes heralk fogverpien grizsaidsnd0@x pridydings  hhke bEwgauséded@pendi ng
on whet her said i mage/ audi o data has been supplied by the same server or

di fferent servers.



16. The nmet hod according to claim15, wherein said bit streamincl udes
additional information that includes said stream|ID and that defines said
i mage/ audi o data, said additional information having been nul 2bguy2882wi t h
said i mage/ udio data and three di nensional space nodeling data in said bit
stream and wherein said streamID included in said node is collated with
said stream I D included In said additional information. 25 July 2002 61
17. The method according to claim15, wherein said three di nensional space
nodel ing data is described by Virtual3Reality Mdeling Language (VRM.) and
said streamID information is expressed in binary format. 18. A nethod for
processi ngdasblay gtasd&ionndatali (8. Pa§e! dudiupdidt doanble t twedlidiemshshahal
space nodeling data conprising a plurality of nodes to produce a display

i mage, sai GORBEROPCGABFHEF N30t he SéNERsthY (ohIecE FvRENeAI 2ing CigFrblim

i ncl udi ng 'd'i’rasq] audi ta and.sajd three dinensional space nodeling
dat a .(:orrprlgggln‘—ifqIll hg%\gaesfgogﬁl uorl?t%gﬁﬁt !:ﬁ% Séaérlledmtaﬁggg ?%esio_%ﬂgftspace .
nmodel i ng dayAcRduh 4iRgel audi© iRt achePnyes tidig geBarapt&rnsitd.i Ngsi phor mat i on
into stream I D information, and character string information being

i nf or reat i ohektaire attineg imagerdataat iisnabeéelesh @appdd) atd tda& @bijragel audi o
data; and |inking said inmgel audi o data and said node i n accordance with

t he conver t8dRIFEERFY| BPi RESFFtA0AShAR N iPa et FALD PR ite¥trEEi @2d i ng t he
correlatiop,_is .one of said charact Str intormagio arr espongdi to
sai d str eapnh? Ef_’]ri’]nefcc?r'm??oﬁ?%%ilﬁgsﬁgfpﬁe%aér%oﬁ_ g’ﬁPOnE%’%PIor r?é’tm!%ggf’ ei n

sai d i mgefaysi-bdptia kel bK&Y Rk PrHMiOD BnaACERE dANGRIMMeE dbherp
iconverted streamID information if said information indicating the"

correl ati ofdessridaidl ichahacsesnestdeisngipnfon rlaiSDonreansedai dherafieraudile dat a
is linked from a su%pl ying portion desjignated by said position desjgnation

i nf orPat i of2td thatd hagdRefh IRt Kat ERA XPGOREEFHEELON FikFudst fhY the

correl atiop;is Sl Res! L] o dIGal0ahl o0 el T8b! Blcordd-cnlhGa LB N0
according to clal , erein said three dinmensional space nodel1ng data
i s descri bedopnidd rbuahe ReadidspiMadali sig dangyagies VIRMg .cisaudcshageact er
string information is expressed in ASCI|I format, and the converted stream
| D i nformabfan iTheelpr nuskers PhiIRadgsforhet in tRE Jhdect2@RRCERO2Ps Die
met hod accordin o.claim18, wherejn said bit streamincludes infornmation

defining safd % FatiliFd it dLardmPRES JH-1Y S5PETEPTeam B2 §FtPSvher ei n
the ganveragg:siyeaam hhsh PLITHLLBRiLS EOldakedeni Lh Sifnstnerm] B,
information included rn the information defining said | nage/ audi o data, and
sai d i mnageamidile datatisnshizked ttousdi thexads .in accordance with the result
of collation. 21. Aggar atus_for processing a bit streamincluding .

i magel audi o dat a andRehfee Hint@TFdrBRkhl CEPRTEIRBAEI TR dHCE EBRPRT S nd a
plurality es _to.produce a.displ i e, .conprising..means for
receiving %%?%Q%rﬁcesf’%g}gn‘{le% r?%n%orgnggerr?luﬁmgﬁl 55?%81? hse‘lpg)elégﬁved bit stream
into a streamdddiisahfat e figiensionaly RapeaPogeditibrdabaaamche

i mage/ audi o data; and neans for providing a correspondence between said

i mgélaudi snptdtizdafidoa tles pegiteicre sppdees iz iage ol dentes witthe sakthisd+ eam | D
such that said display imge is produced, wherein the carrespondence

bet ween sad'dFaThggerRiarss otg’taéE aH8 ABERMS rffrtS?l‘“nﬁPiaoﬁe$%ecitr’r"§c€g3%‘étnce with
either saidalieam Ll exprassedoBysg, (1ol CXRLESHON. Q-3 Shalaclghastring
correspondi ghto §ard Stieimy expresse(? Py "a second expression, ang

wher ei N sadgkdR@E mhppisglass & fthddalRénd MMiagabh RFe Wheferegah gidd rslo-or
second expression has been used dependi ng on whether said i mage/ audi o data
has been sdip@nsédnby ihegs anwnsédr versuyppldielf epenice diaplarysdeflce TR
apparatus according to claim21l, wherein said three dinensional space
nodeRPng dz%a disrdaxcEh®e’Pby Virtual Reality Mdeling Language (VRM.) and
said streamID information is expressed in binary format. 23. The apparatus
according to claim 21, wherein said bit streamincludes additional
information that includes said stream|ID and that defines said inage/audio
data, said additional information having been nultiplexed with said

i mge/ audi o data and three di nensional space nodeling data in said bit
'stream and wherein said streamID included in said node is collated with
said stream|ID included in said additional



i nformation. 25 July 2002 63 24. Apparatus for processing a bit stream

i ncl udi ng i magel audi o data and three di nensional space nodeling data
conprising a plurality of nodes to produce a display imge, cépguly2003:
means for receiving said bit streamincluding said image/ audi o data and
said three dinensional space nodeling data conprising the nodes; neans for
outputting said three di nensional space nodeling data and i nage/ audi o dat a;
nmeans for converting character string information into streamID
information, said character string infgrmation being information indicating
a correlation between a node and sai d I mage/ audi o data; and nmeans for

| i nki ng said i magel augdtp tiad apardtsan bhade aboteconsaiioRns whll e
converted stream I D information, wherein said information indicating the
correl ati ofeserifeg whitbarefersamcacterFigysithg Pnfothiplererd bitespogati M$ t o
said stream I D informati on and pagsition designation jnformation, wherein
sai d i mageFBRIdiNFSuRESD| ErARTREGeoviai GRS RS Aok ot thndé RHPRLigfk to
converted e LD t, ks i d iqfor [ j ngdi L e

corr ol ati oot SRBIPLILELIR iRk B8, eClaRk Ol MR B30 0 data
is |imked f&@sBt SUBPEYARY el ANt HESndtaadxbY Bat RSkt FOnaglesdigRat i on
information to said node in case that the information indicating the
correl ati oned¢egrsized posistimamdesi Fhatdemulitipdening onirRBt Theé seyrmadtess
according to claim 24, wherein said #hree di nensi pnal space, nodel i ng data

i s descri bREHPVELEEEIPRED B FOMoERT | Y QA GEEGE R AR PP/ sBi bl THEHE er
string inf Bid I i f verted stream
ID infor nafgégﬁééll\]g%&%g?gé@e%ﬁqgl ﬁgry Aor(r?ggc@%?%eé%gpg?gt us according
to clai m2dulnifinesil Bat btiidams FEeand i dutpudes thodormptgrepethat swiefdmieg said
i mgel audi o data and that includes said stream|D; and wherein the

convépt ed the eniiticD Fhéor riat Fog-i 8- cBid sthd@chi daschirtsmse B #¢ i nf or mat i on
included in sai.d _information defining said i el audi o data,__and said

| mge) audi BUREEd 50| FHR B3 TGP 4t ote 497 ol bt BAnCU SR FRG SBLAME of

col lation. g, 28 cJuby 202 427 ivA dESHAINGoedb oM hayicpg Leg ded thereon
a data produci ng programfor producing a conbined formof three dinensional
space nodedésurigatianCRagn i r@eabphamrialfidrynasf iavsigsplard tpagkt guedisdngat a
desi gnated by position designation information included in the nodes of
sai d t hr eeCHiGtetstdAal space nodeling data, said data produci ng program
bei ng_.executed to pgrtormt.he steps..of .. extracti posi tiqn_desi.anati.on

i nformation includegﬁ?rP%fﬁiggecé g%%ﬁcf%ﬁnggs %n@%%i%ﬁ%ae g%%é%fré%ﬁ& an
data; convgstdm@ntheigxty achadcpegat in ddlee%hgnaf&prtﬂéﬂfd@h@timﬁmgo stream
I D information corresponding to said i mage/ audi o data desi gnated by the
extract ed positiiton0desnd)reatppdnesnd aremtlitor threpl donengichelposjedton
designation information included in said node with said stream|D

i nf or mat i ofPESFTRtAARt (IR ngos bt TR auar oyt EE Ehtee THHHERE onal
space model{Ng.daias! NEl4ing 5308 d LB LRbBESISBIAPB Yl a bit
streamis produced, erein said data produci ng program being fturther
execabed td=fafibebdstde ot ausaata eI eithhedfl) Seb b&tdt@arhkd tafuemat i on
into character string information being expressed by a first expression;
and det er madesy whdt freppliesr sppacetadiig pespnsonuetasinggariraht i 4%lor mat i on
included in said node with said,stream 1D i nfornmation a second

. . . gggresged b¥
expressi on or with S&F PXIPHcELFCLLY 49§ FREGIART i OIF EXPPEL ST By PEaFa
[Irst exprasshloohel &1dhesiflaPasd RN HARpLONaE | AlLddibar AR AN hhebyded T n
said node 1Is replgced In accordance wth the determned result. 28. A
recor di ng deedighené g d eceedrd, tdel ednsasdaha PitveETehang psDEAMbor
producing a display imge froma bit streamincludi ng i rage/ audi o data and
t hr e@5di mrsisopal igpace thedekspgetiatea deswgersi ngFuryilear akhe ypaxfsimgdes, sai d
data processing



program bei ng executed to performthe steps of: receiving said bit stream

i ncl udi ng said i magel audi o data and said three di nensional space nodeling
data conprising a plurality of nodes; outputting said three di29shi2002
nodel i ng data and i mage/ audi o data; and |inking said image/ audio data to a
node in accordance with information indicating a correlation between said
node and said i nage/ audi o data, said information indicating the correlation
being stream I D information, wherein said information indicting the 25
July 2002 65 correlation is one of sakhg stream|D information expressed by
a first expression and character string information corresponding to said
stream | D thfeuimtdosn resds dowhandceer capacintg eisnbor aut inen drampgoeXxggsssed by
a second expression; and wherein said node includes flag information

i ndi cat i ngaS@ages funidt neresexighdax geeadinmn the sapde¢hi e dti sAréams cati ng
the correl ation, said dat rocessi ng _program being further executed the
steps of: HBEYRrThH&i%desh §§$%¥%8595ﬁ gP'§H%gSPHPg} t 7S A6 88ting the
correl ali ofin] 0y AGGAIBACE MikeSRN] (EAA0) 1Y RLEAELANLCANE GRBKSLEL NG sai d
character string 1nformation expressed by said second expression into said
stream | D aoforomti g expeasned thy aatcddid flo7expp essdfdrnf Or m wherein said
i mage/ audi o data is linked to said node in accordance with the converted
stream | D inforaddzaghonf by aief smfiognte i Gre isugbd ded neplues doheel ation is
said character, string i nformatiqn. 29. A recordiggﬁnediun1having recor ded

thereon a bttt PRCHYR TG tiRPeél i ensi EHAFRShad® MBderrhy tita
conpri si Ng,@y hit ¥, pf i ! i I ed by position
designatio%ﬁ?%#%ﬁi%&?i%ﬁei%c u ed%?%tt e n&%%g gfggggﬁgfﬁbggﬂ%inensional
space noderésigedtdiva, dsabdeld t4 03t-neanbdRimty tor, ephae eshilyingheisteps afs
extracting position designation information included in a node of said

t hr ed 0di mepist s theail mwekdusn§PdaP aof ddiey eesbagtivr abdiectct ed position
designation information into stream|ID information corresponding to said

i mage/ audi YA ®ESi gnat ed by the extracted position designation
information; replacilg §8&&RAY U904 68 BFRHOIn L OIiTRLIBA Lagh uded in
said node with said stream I D information; and nultipl exing said

i mge/ audi sedatimcapd &hbveffadi nenatcooadarspaee thoded | g tdatlazavidudi ng sai d
stream I D data such that said bit .streamis produced, wherein said bit
stream i s ARt igrephredihpupRéiet ehomithecBavetg irfrsail $9¢ edtherD
info tiop intqQ character string Lnfornati.on bei xpressed by a first
expr &S5 on: SHnY 85 Sra1 M g WGTRer e Toprace SaT A poBrti ont ey GRAR! on
i nformati ofhdthcrededrpiic S@idh Redequhiit iSalestinhr earedil axp; eeredtid¥baarsecond
expression or with sard character string information expressed by said
first expré®kidd?, dehedei thsaicdppotive dritdesirganasikin a wredaheiwingdcl uded in
said node is replaced in accordance with the determ ned result 25 July
2002 66 arltF THADFREEPERPTEEeSont BE | VIF BT B EPRE G19R S RPTRYS on | s

i nserted 4112065001408 d A ¢edubid OfJRLLONGLEL & SAd 886nsiothon
recordi ng medi um manuf act ur ed y a produci ng device, said recording nmedi um
havi ng receirted tt heneon a signal having a data streamthat includes three
di mensi onal space nodeling data conprising a plurality of nodes and

i mage/ audi o data, sBhrdthecortdiendeaedkumm4avitAg ewerytecsedelesi gnal
processed Qy t he stegs of ; receiving_said data _stream.inc|uding said three

di mensi ondl CEPEEEURHHRT | Tif Wdtat L bty IHGSERC ot S NG2 557 gel audi o

dat a; objects the bit streams that have been decoded by the respective
decoders correspond to. Still further, if the decoded bit stream

25 is an image, the decoders 407-409 output data indicating the size



outputting said three dinensional space nodeling data and i mge/ audi o dat a;
and |linking said imgel audio data to a node in accordance with information
indicating a correlation between said node and i magel audi o dat28,July=2092
information indicating the correlation being stream|ID information, wherein
said information indicating the correlation is one of said stream|D
informati on expressed by a first expression and character string

i nformation corresponding to said stream | D information, said character
string informati on expressed by a seggnd expression; and wherein said node
includes flag information indicating an expression of said information

i ndi cat i nganfiedtaplat goisdhjosabil thec dmdge g($&diRM$) hawd ndp tteh el kegc dadad
signal further processed by the steps of: determ ning an expression of said
i nf or mat i oARAREREERT Fget HBIERR 1] REMSATRRIME & dRfcéa¥e h said flag

i nformation; and converting saigd character string_information _expressed by
sai d second expressirl‘osn 5] ﬁf'g $hi'd %t ?Léamnglﬁ ﬁ-‘n 5r%ﬁ i%%eréxoﬁ)rté’élgeggb Said

first expressb@urudigbgl Bisaif isMIeLandhor At &d $nbi dkaddR@ng2hg node in
accordance with said streamID information if said infornmation i1ndicating
t he ca@rel abjert isyrshiedigingamddniitsf 600E3d20N) Onai dbjemdgedvauttiesidhtq bei ng
| i nked to said node in accordance with the converted stream I D information
i f said i nFoFaath GiPrrraPeRts e Fehc Bl attoiersrihed alteaicactBensthd ng

i nformati of. U A _AA . AU . Ah

hs( Vsl R el e ShoRdon Foy AR gotieptondily ety
. AhL. Ah . ALynPfesifiihg Ai¥cuits 500-502, it is necessary to find what
‘ objects the bit streams that have been processed by the

10 respective decoders 407-409 belong to. Therefore, the ID numbers
OD_ID described in the object descriptors OD are collated
(matched) by the matching circuit 360 with the ID numbers OD_ID
described in the scene description B-SD before the data is
supplied to the correéponding object synthesizing circuits.

15 Whereby, it is possible to recognize the relationship between the
decided signal (bit stream) aﬁd three-dimensional object
information (NODE). The object synthesizing circuits 500-502
receive the decoded signal including ID numbers OD_ID that are
indicated by the nodes from the decoders 407-409, respectively.

20 If the received decoded signal is image data, the object
synthesizing circuits 500-502 attach the image to a two-
dimensional or three-dimensional object to be generated.

The above operation will be described below for the
object synthesizing circuit 500 that is used as an example. The

25 texture data to be attached to the object is stored in the
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a] ca ! 111122} 22222283 3333334690&6) 7> 1C 7777 d Z
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Calcalca]G@Hﬁa%'éZH@@éﬁ%ﬁ%l object memory 500-1lc. _Further, the image s
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal Nl "#Y&| | 6e(i}xsnid_Z]c]]ca]
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ca]ca]cal]c c ca|10$ ca ca] cal] ca
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JW a attaches the image data that is received from the texture memory
>} xsni d _Z]c]]ca]lcalca]calca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal ca] cal ca
] ca] ca] ca]s0dl-¢a] ta] ey caoval cepeadtea pOhpgons by referring to the key

data indicating the degree of penetration that is received from

15 the gray scale memory 500-1b. Further, image size and display
position data (SZ, POS) is read out from the gray scala memory
500-1b and supplied to the two-dimensional conversion circuit
503. Similar operations are performed by the object synthesizing
circuits 501 and S02.

20 The two-dimensional conversion circuit 503 is supplied
with the texture-attached two-dimensional or three-dimensional
objects from the object synthesizing circuits 500-502. Based on
view point information that is supplied externally and the image
size and display position data (SZ, PCS), the two-dimensional

25 conversion circuit 503 converts the three-dimensional objects
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details of "ESConfigParams" are described in MPEG4 System.
10 In the above embodiment, in the decoding apparatus, a
URL that is included in a node that constitutes three-dimensional
space modeling data (VRML data) is replaced by the ID number
OD_ID of an object descriptor OD corresponding to AV data (bit
stream) that is designated by the URL. On the decoding side, an
15 object descriptor OD corresponding to ID number OD_ID that is
included in a node is searched for {(collated), whereby
corresponding data AV data (bit stream) is detected (recognized).
Therefore, it becomes possible to transmit a CG image and a
natural image that are multiplexed intoc the same stream while the
20 method of describing a scene and a three-dimensional object is
kept compatible with, for instance, the VRML scheme.
In the above embodiments coded audio and video data (AV

data (bit stream)) are stored in the storage device 306.

However, for example, they may be input directly from an audio or
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10 of transmission.
Next, with reference to Fig. 15, a second embodiment of
a coding apparatus will be described according to the invention.
In Fig. 15, the portions having corresponding portions in Fig. 1
are given the same reference symbols as the latter and will not
15 be described
In this embodiment, a URL changing circuit 309 is added
to the embodiment of Fig. 1. The output data from the parsing
circuit 307 and the output from the OD generation circuit 304 are
supplied to the URL changing circuit 309, and then the output
20 data from the URL changing circuit 309 is supplied to the BIFS
encoder 308. The remaining configuration is the same as in the
embodiment of Fig. 1.
The URL changing circuit 309 converts ID number OD_ID
that is output from the OD generation circuit 304 into a
25 corresponding character string of an ASCII format, and then

L
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5 http: //serverA/AV_scenel/object_flle I ... (1)

In this case, object stream information OI is read out
from the storage device 305, and ID number OD_ID of an object
descriptor OD corresponding to the object stream information OI
is supplied from the OD generation circuit 304. The URL changing

10 circuit 309 receives the ID number OD_ID and rewrites (changes)
the URL to an appropriate character string of the ASCII format.
For example, if OD_ID is "4", Expression (1) is rewritten
(changed) to the following.

mpeg4://4 ..... (2)

15 Where a character string "mpeg" is at the head of a
character string indicating a URL, and a character string (in
this example, character "4") indicating a number that is located
immediately after the character string "://" that follows "mpeg"
indicates ID number OD_ID.

20 There may be a case where a URL described in a node
that is stored in the storage device 302 designates a file
existing in coding apparatus (on the network) that is different
from the coding apparatus of Fig. 15. In such a case, the URL

changing circuit 309 stops the conversion operation, and the URL
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Next, the operation of this embodiment will be

described briefly. When receiving a request signal REQ, the
5 scene control circuit 301 determines what AV object should be
transmitted by referring to a scene description SD that is stored
in the storage device 302 based on the request signal REQ, and
outputs a scene request signal SREQ to the storage device 302.
When receiving the scene request signal SREQ, the

10 storage device 302 reads out a corresponding scene description SD
(described in the ASCII format) and supplies it to the parsing
circuit 307 and the BIFS encoder 308.

The parsing circuit 307 reads out a URL (indicating the
address of an AV data (bit stream) file) included in a node that

15 constitutes the supplied scene description SD, and outputs, to
the storage device 306, a request signal ESREQ for output of AV
data (bit stream) corresponding to the URL. As a result, the
corresponding AV data (bit stream) ES is output from the storage
device 306 and supplied to the multiplexing circuit 303.

20 Further, the parsing circuit 307 outputs, to the
storage device 305, a request signal OIREQ for requesting output
of object stream information OI relating to the AV data (bit
stream) ES, indicated by the URL that is included in the node.

As a result, the object stream information OI corresponding to

25 the URL is output from the storage device 305 and supplied to the
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included in the node.
The OD generation circuit 304 extracts, as an object
5 descriptor OD, only the object stream information requested by
the OIREQ from the object stream information OI relating to the
AV object that is supplied from the storage circuit 305.
Further, the OD generation circuit 304 generates an ID number
OD_ID, records it in the object descriptor OD, and outputs the
10 resulting object descriptor OD to the multiplexing circuit 303.
Still further, the OD generation circuit 304 outputs the ID
number OD_ID that has been generated for each object descriptor
OD to the URL changing circuit 309.
If the ﬁRL that has been supplied from the parsing
15 circuit 307 designates a file existing in another server on the
network, the URL changing circuit 309 outputs, as it is, the URL
to the BIFS encoder 308. If the supplied URL designates an AV
data (bit stream) file stored in the storage device 306, the URL
changing circuit 309 generates a character string such as that of
20 Expression (2) by referring to ID number OD_ID that is output
from the OD generation circuit 304, and outputs the character
string to the BIFS encoder 308.
The BIFS encoder 308 converts the scene description 8D
of an ASCII format that is supplied from the storage device 302

25 into a scene description B-SD of a binary format by a
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the OD generation circuit 304. Thereafter, the scene description
B-SD of the binary format is output to the multiplexing circuit
5 303.

Fig. 16 shows an example of ‘a scene description SD in
binary format for attachment of a moving picture as a texture. A
URL on the 29th line is a character string of an ASCII format
that is output from the URL changing circuit 309. That is, in

10 this embodiment, a URL is described as a character string in
binary format.

Fig. 17 shows an example of a binary format of a scene
description SD for attachment of a still picture as a texture.

As in the case of Fig. 16, a URL on the 17th line of Fig. 17 is a
15 character string of an ASCII format.

The scene descriptor SD that has been converted into a
binary format by the BIFS encoder 308 is supplied to the
multiplexing circuit 303, and multiplexed with the object
descriptors OD and the AV data (bit stream) ES. The resulting

20 multiplexed bit stream FS is output from the multiplexing circuit
303. The multiplexed bit stream FS is supplied to decoding
apparatus via a transmission line, for example.

Next, with reference to Fig. 18, a description will be
made of an embodiment of decoding apparatus corresponding to the

25 coding apparatus of Fig. 15. Fig. 18 is a block diagram showing
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invention. In Fig. 18, the portions corresponding to the
portions in Fig. 8 are given the same reference symbols as the
latter and will not be described.
5 In the embodiment of Fig. 18, a URL conversion circuit
412 is added to the embodiment of Fig. 8. Further, a parsing
circuit 410 supplies information that is expressed as a character
string of ASCII format. The remaining configuration is the same
as in the embodiment of Fig. 8. The URL changing circuit 412
10 converts the information expressed as a character string of ASCII
format into ID number OD_ID that is the ID of a corresponding
object descriptor 0D, and supplies it to the reconstruction
circuit 411.
Next, the operation of this embodiment Qill be
15 described briefly. The URL that has been extracted from a node
by the parsing circuit 410 is supplied to the URL conversion
circuit 412. If the URL is a character string having, for
instance, a format of Expression (2), the URL conversion circuit
412 converts the character string into ID number OD_ID and
20 supplies it to the reconstruction circuit 411. As a result, the
reconstruction circuit 411 attaches corresponding AV data as a
texture to the node based on the ID number OD-ID included in the
node.

If, however, the extracted URL designates a file that

25 is stored in another server on the network (the URL is a
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character string having, for instance, a format of Expression

(1)), the URL changing circuit 412 supplies the information to

the demultiplexing circuit 404, and then the demultiplexing

circuit 404 issues a file transmission request to that server.

5 As a result, a multiplexed bit stream FS’ is transmitted through
execution of a similar process, and a display operation is
performed.

According to the above embodiment, even if AV data (bit
stream) ES to be attached to a node exists in another server on

10 the network, the desired AV data (bit stream) can be acgquired and
displayed.

Next, with reference to Fig. 19, a description will be
made of a third embodiment of coding apparatus according to the
invention. Fig. 19 is a block diagram showing the third

15 embodiment of the coding apparatus according to the invention.
In Fig. 19, those portions having corresponding portions in Fig.
1 are given the same reference symbols as the latter and will not
be described.

‘In the embodiment of Fig. 19, a URL changing circuit

20 309, a switch 310, and a control circuit 311 are added to the
embodiment of Fig. 1. Further, the output data from the parsing
circuit 307 and the ID number OD_ID from the OD generation
circuit 304 are supplied to the URL changing circuit 309. The

output data from the URL changing circuit 309 and ID number OD_ID

25 from the OD generation circuit 304 are supplied to the switch
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310, and the control circuit 311 controls the switch 310. The

remaining configuration is the same as in the embodiment of Fig.
1.
The URL changing circuit 309 converts ID number OD_ID
S that is output from the OD generation circuit 304 into a
corresponding character string of ASCII format and outputs it.
Since the operation of the URL changing circuit 309 was described
in the second embodiment of Fig. 15, it is not described here.

Controlled by the control circuit 311, the switch 310

10 selects one of ID number OD_ID that is output from the OD
generation circuit 304 and the URL that is output from the URL
changing circuit 309, and outputs the selected OD_ID or URL to
the BIFS encoder 308. The control circuit 311 controls the
switching of the switch 310 in accordance with the type of

15 application, for instance. Next, the operation of this
embodiment will be described briefly.

A URL whose format has been converted by the URL
changing circuit 309 (the details are explained in the second
embodiment and will not be described here) is supplied to the

20 switch 310. Similarly, ID number OD_ID that has been output from
the OD generation circuit 304 is supplied to the switch 310.

The connection of the switch 310 is changed under the
control of the control circuit 311. For example, for real time
communication or hardware design, it is advantageous that ID

25 number OD_ID be directly described as a numeral in the form of,
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by the control circuit 311 so as to select the output data from
the OD generation circuit 304, in which case ID number OD_ID is

5 recorded in a scene description B-SD of binary format by the BIFS
encoder 308. If AV data (bit stream) that is designated by a URL
is stored in another server on the network, the control circuit
311 controls the switch 310 to change its connection so that the
output data from the URL changing circuit 309 is selected,

10 whereby the URL is output to and recorded by the BIFS encoder
308.

On the other hand, in the case of an application on a
computer, it is advantageous that a stream be designated by a URL
of a character string, because of high degree of flexibility.

15 Therefore, in such an application, the switch 310 is controlled
so:as to make a connection to the URL changing circuit 309,
whereby a URL is recorded in a scene description B-SD of binary
format by the BIFS encoder 308.

Fig. 20 shows an example of binary format of a scene

20 description B-SD for attachment of a moving picture as a texture.
In Fig. 20, "isString" on the 29th and 30th lines is a 1-bit flag
indicating whether ID number OD_ID or a URL is described. If
this value is "0", ID number OD_ID of 10 bits is recorded in the
node. If the value of "isString" is "1", a URL is recorded. The

25 URL is a character string that has been rewritten by the URL
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Fig. 20 shows an example of a binary format of a scene

description B-SD for attachment of a still picture as a texture.
5 In this figure, as in the above case, "igString" on the 17th and
18th lines is a 1-bit flag indicating whether ID number OD_ID or
a URL is described.
A multiplexed stream FS that has been coded by the
above coding apparatus is transmitted to decoding apparatus via a
10 transmission line.
Fig. 22 is a block diagram showing the third embodiment
of decoding apparatus corresponding to the coding apparatus of
Fig. 19 according to the invention. 1In Fig. 22, those portions
having corresponding portions in Fig. 8 are given the'same
15 reference symbols as the latter and will not be described

further.

In the embodiment of Fig. 22, a URL conversion circuit
412 is added to the embodiment of Fig. 8. The remaining
configuration is the same as in the embodiment of Fig. 8.

20 In this embodiment, the parsing circuit 410 decodes
"isString". If this value is "1", the parsing circuit 410
supplies a URL to the URL conversion circuit 412. If this value
is "0", the parsing circuit 410 decodes ID number OD_ID and

supplies a result to the reconstruction circuit 411.
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If the URL is described in the form of, for instance,
Expression (2), the URL conversion circuit 412 decodes ID number
OD_ID and outputs a result to the reconstruction circuit 411. If
the URL indicates a file existing in another server, the

5 information is supplied to the demultiplexing circuit 404 and the

demultiplexing circuit 404 accesses that server and reads out the
desired file.

Next, the operation of this embodiment will be
described briefly. A read-out scene description SD (node) is

10 supplied to the parsing circuit 410 and analyzed therein. The
parsed scene description is supplied to the reconstruction
circuit 411. Further, the parsing circuit 410 decodes "igString"
and judges whether its value is "1". If this value is judged to
be "1", the parsing circuit 410 supplies the URL conversion:

15 circuit 412 with a URL of AV data (bit stream) to be attached, as
a texture, to the node. If the URL is described in the form of,
for instance, Expression (2) (i.e., the head of the character
string is "mpeg4"), the URL conversion circuit 412 decodes ID
number OD_ID that is the ID of an object descriptor OD from the

20 character strings and outputs it to the reconstruction circuit
411. If the URL designates a file existing in another server,
the information is supplied to the demultiplexing circuit 404 and
the demultiplexing circuit 404 accesses that server, requests the

server to transfer the desired file, and receives it. Even when
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operates in the same manner as above.

On the other hand, if "isString" is "0", the parsing
circuit 410 decodes ID number OD_ID and outputs a result to the
reconstruction circuit 411. The remaining operation is the same
ag in the first embodiment and is not described hereinbelow.

According to the above embodiment, the most appropriate
coding method can be selected in accordance with the type of
application.

In accordance with the invention, a recording medium
such as a disc, DVD-R, CD-R, CD-ROM, etc., contains encoded
picture signals generated by the encoding method as noted above;
and these encoded picture signals are decoded when reproduced
from the recording medium.

While the encoding and decoding apparatus and method
aécording to this invention have been shown with respect to block
diagrams, in addition to providing different physical elements
for each block, the method and apparatus may be implemented on a
multi-purpose (general) computer being programmed for this use.
In this regard, the recording medium or other storage device may
contain operating instructions (program source code or software)
to perform each of the steps set forth in the methods for
encoding and decoding operations as noted hereinabove. It should
also be noted that instead of the recording medium, a

transmission channel connected tc a communications network or the
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provided to receive and transmit data from an encoder, and to
decode the encoded data.
The encoding and decoding apparatus and method in
5 accordance with the invention may be employed for encoding and
decoding information from a digital video disc, a picture data
base, picture compression and expansion units, a picture
downloaded from the Internet, or software modules implementing
these systems, by way of example.

10 In the coding apparatus, the coding method and the
recording medium, three-dimensional space modeling data (VRML
data) is input and data (AV data stream) are also input. A
location indication data (URL) included in a node of the input
tﬁree-dimensional space modeling data (VRML data) is extracted.

15 The extracted location indication data (URL) is converted into a
stream ID corresponding to data (AV data stream) designated by
the location indication data (URL). The location indication data
{(URL) of the node is replaced by the stream ID obtained by the
conversion. Three-dimensional space modeling data (VRML data)

20 obtained by the replacement and the AV data are multiplexed into
the same stream. Therefore, it becomes possible to transmit an
object that is described as three-dimensional space modeling data
(VRML: data) and a natural image that is compressed according to,

for instance, the MPEG scheme in a state that they are

25 multiplexed into the same stream.
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recording medium, nodes are extracted from multiplexed data and
data (AV data (bit stream)) are extracted from the multiplexed
data. Information indicating a correlation between the nodes and
5 the data (AV data (bit stream)) is extracted from the nodes. The
nodes are collated (matched) with the data (AV data (bit stream))
based on the extracted information indicating the correlation.
The nodes and the data (AV data (bit stream)) are combined based
on a correlation result. Therefore, it becomes possible to
10 decode data that has been transmitted in a state that an object
that is described as three-dimensional space modeling data (VRML
data) and a natural image that is compressed according to, for
instance, the MPEG scheme are multiplexed into the same data
stream.

15 It will thus be seen that the object set forth above,
among those made apparent from the preceding description, are
efficiently obtained and, since certain changes may be made in
carrying out the above method and in the construction set forth
without departing from the spirit and scope of the invention, it

20 is intended that all matter contained in the above description
and shown in the accompanying drawings interpreted as
illustrative and not in a limiting sense.

It is also to be understood that the following claims

are intended to cover all generic and specific features of the

25 invention herein described; and all statements of the scope of
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modeling data defined by a plurality of nodes and image/audio data specified by a
position included in the nodes, said method comprising the steps of:

extracting a respective position from a node of said three dimensional
space modeling data;

converting the extracted position into a stream ID corresponding to
image/audio data associated with said position,

replacing said position with said stream ID;

multiplexing said image/audio data and said three dimensional space
modeling data including said stream ID such that a bit stream is produced,

converting said stream ID into a character string; and

determining whether to replace said position of said image/audio data with
said stream ID or said character string depending on whether said image/audio
data is supplied by the same server or different servers.

2. The method according to claim 1, wherein said bit stream includes
additional information that includes said stream D and that defines said
image/audio data, said additional information having been multiplexed with said
image/audio data and three dimensional space modeling data in said bit stream.

3. The method according to claim 1, wherein said bit stream includes
additional information that includes said stream ID and that defines said
image/audio data, said additional information having been multiplexed with said
image/audio data and three dimensional space modeling data in said bit stream.

4. The method according to claim 1, wherein said three dimensional space
modeling data is described by Virtual Reality Modeling Language (VRML), said
position is represented by Uniform Resource Locator (URL) expressed in ASCII
format, and said stream ID is expressed in binary format.

5. A method for producing a combined form of three dimensional space
modeling data defined by a plurality of nodes and image/audio data specified by a
position included in the nodes, said method comprising the steps of:
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space modeling data;

converting the extracted position into a stream ID corresponding to
image/audio data associated with said position;

converting said stream ID into a character string;

replacing said position with said character string; and

multiplexing said image/audio and said three dimensional space modeling
data including said character string such that a bit stream is produced, wherein
said position is replaced with said character string depending on whether said
image/audio data is supplied by the same server or different servers..

6. The method according to claim 5, wherein said three dimensional space
modeling data is described by Virtual Reality Modeling Language (VRML) said
position is represented by Uniform Resource Locator (URL) expressed in ASCII
format, and said stream ID is expressed in binary format.

7. The method according to claim 5, wherein said bit stream includes
additional information that includes said stream ID and that defines said
image/audio data, said additional information having been multiplexed with said
image/audio data and three dimensional space modeling data in said bit stream.

8. Apparatus for producing a combined form of three dimensional space
modeling data defined by plurality of nodes and image/audio data specified by a -
position included in the nodes, comprising:

means for extracting a respective position from a node of said three
dimensional space modeling data;

means for converting the extracted position into a stream ID corresponding
to image/audio data associated with said position;

means for replacing said position with said stream ID;

means for multiplexing said image/audio data and said three dimensional
space modeling data including said stream ID such that a bit stream is produced;

means for converting said stream ID into a character string; and
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image/audio data is supplied by the same server or different servers.

9. The apparatus according to claim 8, wherein said bit stream includes
additional information that includes said stream (D and that defines said
image/audio data, said additional information having been multiplexed with said
image/audio data and three dimensional space modeling data in said bit stream.

10. The apparatus according to claim 8, wherein said bit stream includes
additional information that includes said stream ID and that defines said
image/audio data, said additional information having been multiplexed with said
image/audio data and three dimensional space modeling data in said bit stream.

11. The apparatus according to claim 8, wherein said three dimensional space
modeling data is described by Virtual Reality Modeling Language (VRML), said
position is represented by Uniform Resource Locator (URL) expressed in ASCII
format, and said stream ID is expressed in binary format.

12. Apparatus for producing a combined form of three dimensional space
modeling data defined by plurality of nodes and image / audio data specified by a
position included in the nodes, comprising:

means for extracting a respective position from a node of said three
dimensional space modeling data;

means for converting the extracted position into a stream ID corresponding
to image/audio data associated with said position;

means for converting said stream ID into a character string;

means for replacing said position with said character string; and

means for multiplexing said image/audio data and said three dimensional
space modeling data including said character string such that a bit stream is
produced, wherein said position is replaced with said character string depending
on whether said image/audio data is supplied by the same server or different
servers.
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14, The apparatus according to claim 12, wherein said bit stream includes
additional information that includes said stream ID and that defines said
image/audio data, said additional information having been multiplexed with said
image/audio data and three dimensional space modeling data in said bit stream.

15. A method for processing a bit stream including image/audio data and three
dimensional space modeling data comprising a plurality of nodes to produce a
display image, said method comprising the steps of:

receiving said bit stream;

demultiplexing the received bit stream into a stream ID, said three
dimensional space modeling data and image/audio data; and

providing a correspondence between said image/audio data and a
respective node in accordance with said stream ID such that said display image is
produced,

wherein the correspondence between said image/audio data and node
information is in accordance with either said stream ID expressed by a first
expression or a character string corresponding to said stream |ID expressed by a
second expression, and wherein said node includes a flag for indicating whether
said first or second expression has been used depending on whether said
image/audio data has been supplied by the same server or different servers.

16. The method according to claim 15, wherein said bit stream includes
additional information that includes said stream ID and that defines said
image/audio data, said additional information having been multiplexed with said
image/ udio data and three dimensional space modeling data in said bit stream;
and wherein said stream ID included in said node is collated with said stream ID
included in said additional information.
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17. The method according to claim 15, wherein said three dimensional space
modeling data is described by Virtual Reality Modeling Language (VRML) and said
stream ID information is expressed in binary format.

18. A method for processing a bit stream including image/audio data and three
dimensional space modeling data comprising a plurality of nodes to produce a
display image, said method comprising the steps of:

receiving said bit stream including said image/audio data and said three
dimensional space modeling data comprising the nodes, and outputting said three
dimensional space modeling data and image/audio data;

converting character string information into stream ID information, and
character string information being information indicating a correlation between a
node and said image/audio data; and

linking said image/audio data and said node in accordance with the
converted stream ID information wherein said information indicating the correlation
is one of said character string information corresponding to said stream D
information and position designation information, wherein said image/audio data is
linked to said node in accordance with the converted stream ID information if said
information indicating the correlation is said character string information, and said
image/audio data is linked from a supplying portion designated by said position
designation information to said node in case that said information indicating the
correlation is said position designation information.

19.  The method according to claim 18, wherein said three dimensional space
modeling data is described by Virtual Reality Modeling Language (VRML), said
character string information is expressed in ASCII format, and the converted
stream ID information is expressed in binary format.
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20.  The method according to claim 18, wherein said bit stream includes information
defining said image/audio data and including said stream ID; and wherein the converted
stream ID information is collated with the stream ID information included in the
information defining said image/audio data, and said image/audio data is linked to said
node in accordance with the result of collation.

21. Apparatus for processing a bit stream including image/audio data and three
dimensional space modeling data comprising a plurality of nodes to produce a display
image, comprising:

means for receiving said bit stream;

means for demultiplexing the received bit stream into a stream ID, said three
dimensional space modeling data and image/audio data; and

means for providing a correspondence between said image/audio data and a
respective node in accordance with said stream ID such that said display image is
produced,

wherein the correspondence between said image/audio data and node
information is in accordance with either said stream ID expressed by a first expression or
a character string corresponding to said stream ID expressed by a second expression,
and wherein said node includes a flag for indicating whether said first or second
expression has been used depending on whether said image/audio data has been
supplied by the same server or difference servers.

22. The apparatus according to claim 21, wherein said three dimensional space
modeling data is described by Virtual Reality Modeling Language (VRML) and said
stream ID information is expressed in binary format.

23.  The apparatus according to claim 21, wherein said bit stream includes additional
information that includes said stream ID and that defines said image/audio data, said
additional information having been multiplexed with said image/audio data and three
dimensional space modeling data in said bit stream, and wherein said stream ID
included in said node is collated with said stream ID included in said additional
information.
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24.  Apparatus for processing a bit stream including image/audio data and three
dimensional space modeling data comprising a plurality of nodes to produce a display
image, comprising:

means for receiving said bit stream including said image/audio data and said
three dimensional space modeling data comprising the nodes;

means for outputting said three dimensional space modeling data and
image/audio data;

means for converting character string information into stream ID information, said
character string information being information indicating a correlation between a node
and said image/audio data; and

means for linking said image/audio data and said node in accordance with the
converted stream ID information, wherein said information indicating the correlation is
one of said character string information corresponding to said stream ID information and
position designation information, wherein said image/audio data is linked to said node in
accordance with the converted stream ID information if said information indicating the
correlation is said character string information, and said image/audio data is linked from
a supplying portion designated by said position designation information to said node in
case that the information indicating the correlation is said position designation
information.

25. The apparatus according to claim 24, wherein said three dimensional space
modeling data is described by Virtual Reality Modeling Language (VRML), said character
string information is expressed in ASCH format, and the converted stream ID information
is expressed in binary format.

26. The apparatus according to claim 24, wherein said bit stream includes
information that defines said image/audio data and that includes said stream ID; and
wherein the converted stream ID information is collated with the stream ID information
included in said information defining said image/audio data, and said image/audio data is
linked to said node in accordance with the result of collation.
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producing a combined form of three dimensional space modeling data comprising a
plurality of modes and image/audio data designated by position designation information
included in the nodes of said three dimensional space modeling data, said data
producing program being executed to perform the steps of:

extracting position designation information included in a node of said three
dimensional space modeling data;

converting the extracted position designation information into stream ID
information corresponding to said image/audio data designated by the extracted position
designation information;

replacing the position designation information included in said node with said
stream ID information; and

multiplexing said image/audio data and three dimensional space modeling data
including said stream ID information such that a bit stream is produced, wherein said
data producing program being further executed to perform the steps of:

converting said stream ID information into character string information being
expressed by a first expression; and

determining whether to replace said position designation information included in
said node with said stream 1D information expressed by a second expression or with said
character string information expressed by said first expression, wherein said position
designation information included in said node is replaced in accordance with the
determined result.

28. A recording medium having recorded thereon a data processing program for
producing a display image from a bit stream including image/audio data and three
dimensional space modeling data comprising a plurality of modes, said data processing
program being executed to perform the steps of:

receiving said bit stream including said image/audio data and said three
dimensional space modeling data comprising a plurality of nodes;

outputting said three dimensional modeling data and image/audio data; and

linking said image/audio data to a node in accordance with information indicating
a correlation between said node and said image/audio data, said information indicating
the correlation being stream ID information, wherein said information indicting the
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accordance with said flag information; and

converting said character string information expressed by said second expression
into said stream ID information expressed by said first expression form, wherein said
image/audio data is linked to said node in accordance with the converted stream ID
information if said information indicating the correlation is said character string
information.

29. A recording medium having recorded thereon a bit stream including three
dimensional space modeling data comprising a plurality of nodes and image/audio data
designated by position designation information included in the nodes of said three
dimensional space modeling data, said bit stream being prepared by the steps of:

extracting position designation information included in a node of said three
dimensional space modeling data;

converting the extracted position designation information into stream ID
information corresponding to said image/audio data designated by the extracted position
designation information; ’

replacing the position designation information included in said node with said
stream ID information; and multiplexing said image/audio data and three dimensional
space modeling data including said stream ID data such that said bit stream is produced,
wherein said bit stream is further prepared by the steps of:

converting said stream ID information into character string information being
expressed by a first expression; and

determining whether to replace said position designation information included in
said node with said stream |ID expressed by a second expression or with said character
string information expressed by said first expression, wherein said position designation
information included in said node is replaced in accordance with the determined result
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and information representative of the determined expression is inserted in place of the

replaced information into said node.

30. A recording medium manufactured by a producing device, said recording
medium having recorded thereon a signal having a data stream that includes three
dimensional space modeling data comprising a plurality of nodes and image/audio data,
said recording medium having the recorded signal processed by the steps of:

receiving said data stream including said three dimensional space modeling data
comprising the nodes and said image/audio data;

outputting said three dimensional space modeling data and image/audio data;
and

linking said image/audio data to a node in accordance with information indicating
a correlation between said node and image/audio data, said information indicating the
correlation being stream [D information, wherein said information indicating the
correlation is one of said stream ID information expressed by a first expression and
character string information corresponding to said stream [D information, said character
string information expressed by a second expression; and wherein said node includes
flag information indicating an expression of said information indicating the correlation,
said recording medium having the recorded signal further processed by the steps of:

determining an expression of said information indicating the correlation in
accordance with said flag information; and

converting said character string information expressed by said second
expression into said stream ID information expressed by said first expression, wherein
said imagefaudio data is linked to said node in accordance with said stream ID
information if said information indicating the correlation is said stream ID information,
said imagefaudio data being linked to said node in accordance with the converted
stream ID information if said information indicating the correlation is said character string

information.



