-mmopqre3e? B? ,6TBPv& SPECI FI CATION TITLE OF THE | NVENTI ON INAGE CODI NG
.APPARATUS, | MAGE CCDI NG METHOD, | MAGE DECODI NG 5 APPARATUS A Mﬁﬁao
DECODI NG METHOD TE L FI ELD The present invention rel ates %8‘ ﬁage

codi ng appa \m |mage codi ng nethod for generating a coded bit
stream by cw mages and an i mage decodi ng apparatus and an i nmage

decodi ng net hod «fs@ss*r ecei ving a coded bit stream and for decoding an i mage

signal contained in the coded bit stream and nore particu mage
codi ng apparatus and an image codfFglERPRdENaccording to V\mmm lm i ng
i mges on an object by object basis, and to an i mage decodi ng ppar at us
and an |mage decodl ng nmet hod accordl ng to MPEG 4 for decoding a coded bi t
stream MN&QONWQGS on an object by object basis. BACKGROUND
ART 2 0 ventl onal y, as a method of coding or decoding an inmage signal,

MPEG- 4 ( Movi novARES (0oDeNEXRErARATES) U MR SODANG BERHED)N IWAGE hpEGODIWGr ent |y
in progress toward standardi zation by |1SQO | EC JTC11/ SC29/ W511, for exanple.

The BPEG 4 i sARPARNTNSJAND aIMASHDDECOBING MBBAHOY pi cture sequence 2 5 as a
col l ection of noving i mage objects that take any shapes in tinme and space,
and carries out coding and decodi ng based on individual noving inmage

obj ect s. a video data structure according to the MPEG 4
st andard E%IC%\L,{ E%EG4 a noving inmage object including atine axis is

22 April 20021y ’p%fagéﬁt.eQntv%nﬁ@oﬁ rdideas @ %ﬁtm( co&ﬂ'@%@%ﬁlﬁt&f ahRe VO

are each referred to as a Video Object Layer conponents of the VOL
ar e eacharcailraed aodirmjmemho&lf fleo gAoeeat imy aneociéﬂ)\b:,t adetiheby ragdndat a

that represents the nonentary state of the GOV and fornms a unit of
10 images, and an image decoding apparatus and an image decoding method
for receiving a coded bit stream and for decoding an image signal
contained in the coded bit stream, and more particularly to an image
coding apparatus and an image coding method according to MPEG-4 for
coding images on an object by object basis, and to an image decoding
15 apparatus and an image decoding method according to MPEG-4 for decoding

a coded bit stream generated by coding images on an object by object

basis.

BACKGROUND ART
20 Conventionally, as amethod of coding or decoding an image signal,
MPEG-4 (Moving Picture Experts Group Phase-4) is known which is
currently in progress toward standardization by ISO/IEC
JTC1l1/SC29/WG1ll, for example.
The MPEG-4 is a method that captures a moving picture sequence
25 as a collection of moving image objects that take any shapes in time
and space, and carries out coding and decoding based on individual
moving image objects.
Fig. 1 shows a video data structure according to the MPEG-4
standard.

30 In the MPEG-4, a moving image object including a time axis is



5 coding is called a Video Object Plane (VOP). For exanple, the VO
corresponds to individual tal kers and the background in a vi dﬁ,‘ﬁgoqu%lbsnce
scene, the VOL is a unit of the talkers and the background w B
particul ar tenporal and spatial resolujion, and the VOP is the nonentary
i mge data of the VOL:~ (corresponding to franes) . 10 The GOV is a data
structure consisting of a plurality of VOPs, which is used as a unit of
edition and random access, and not necessarily required in coding. Fig. 2

shows a kafifcretetexahpt &i6E0t el /&IPS VO gComPafaks PhotMOPL argopach

t d t j | h VOP
Cons! st IR 1R & PR EoEn L FRECE IS or SRRt R Do oE GeBmet 1 ¢
dat [ t - i i 8-bit
i nan e ey gaLned e xSlignsE Rhdbdbndder, Bend AN G 4R SO T B0 e
in the hofdtzespaésaith \tekt néddntidieethbdSofithe Govpaet foemkhe drind Bance

signal) . The geonetric data is binary 2 0 matrix data that assigns "1" to
the Pnsiatsliog thecaldrchrd Videot@oides Blhase de/QRer doir, eaatples thiseVeane

i mage size as the | um .nance signal.  (altho the geonetric data has 8-bit
wah errazppnds 0 REoSeRRD HLERE 9op the BecRERORIY S5 S and {he
out si de _assi cQY CtL«£e vt :L.S 4 it N hat they
are assi‘gj'?lie%(?%? ﬁgeﬁé}}lcaér y% C&é?ﬁeﬂgeeg’ dLl’lga%?&O olrtﬂgoﬁgle%%eén%gdsgﬁée). In the

movi ng Hddkdi-eund Mienenbakt tiRASeshit lihend/OBstial ¢eBY¥eatidH)aknd EAEE | Mage
i s obtained by placing the plurality of VOPs 1n position in a picture. If

t he shap®bois tthe nvBRnitary cdmagrgldtar ofnte tVQie- [ cvaraisaptdindgeo\fFRmeeEomes
synonynmous with the frane. In this 30 case, the geonetric data is absent,

andl Bnl yheneOY eha ardateneiristepieqnsisingngsfia riogalityiaf V@Pshehschan
exanpl e ,of a conventional.caoded bit stream A bit string.called a.start
Code 15 1 4EE 3% 2 KALT 5 EALCRRL TR R ARgeun; WL POBGFEAERY header s
and of the,VeBydat aoqifge start code is a unique word (a bit string that
can be interpreted uniquely) for 5 indicating the beginning of the

i ndi vi dual hesider 2i siavarat concrstd ¥YEBnobt @fi nhervaRs.orEiglhe shdisvidoal

header information contains information required for decoding data in that
and it s VQRser (VORlerepresedts if mva NG NOP prepyeRenhy) al riyaiurgtany a al é) - For

ex le,. th OL header Lnformation contains inforpation required for
ochai ARV CORPE AL e F A e SoFh ANy P R S ACBF LR 1EVBHS | he

i mge d Lyl ded; d L Kk coggd ugh the
VOP dat Zarrgsggﬁom |dn@|§?8@%§%%eés?&§§? g%%ar% a>]/3té! %%IE g\?%e' star Ece?‘g%g? t he
start coeitaceshdistadeed-batreMetinanet sifgnalpind abilby diff famenedlsagksals The VOP
header i nfornmation contains coding type information as to 15 whether the
VOP i s ilwith asdesl 14F subr-epmpiriddn thechdmitzontaddindgrenificed digegtéon$ ng node
t hat codes. the VOP %_10 t}%atc[oded usi ng oan)y i nf ormat i on, about Ihg,VCP itself
wi t hout "USEnEPIRREY RP dritat P SO ET IR wi T JERBFTXAPSa AL BAPREEL , the
i nt c o r odi.ng; mpde zade ' I et hon 0 he VOP
s E TR T o F R e s o o O B e VER Wi e
t he for egistige Siatebli; eand hescoiw eainé dialgel Siage asothdguappated esgaad | mage
decodi ng apparatus can identify the coding node of the VOP data only after
it anal y@dshough ¢bdigapmefpacideterheast 8 oplwhdtih ped pixelheandOPhéd dadide
information i he coded bjf,.styeam As 2 5 a result, alihough the coding
si de CO(?éS&B?'IQOEH‘ﬁ NS a%%éi and o %Hﬁst’éiea%ss\?@fl,edcg/ oF HRELEFRe of the
obj ect [ i 1 [ .SJ -]@gg! he
header iliﬁfg?raf%? {ll%%& Ig_}q %ﬁ@%\%@&%ﬁég&g?% gg'i éﬁsnltangé t ei%o |n>géégru0%|e
ap@ed 1o bhe MPILorTheneéiehcaalshkeyugh the coding side codes the entire
VOP data 30 in the units Iike VOL or GOV of the object using only the intra
codi ng, 22 Impithe PO pictachi eepraspstaniemdmssdacneslse tWOPs, VAP at a

desired tine, or to_carry out "frane skip control" for_ decinmating inmge
si gnal tOPEENEHRAL ﬁﬁ%"c&ﬁ‘?@ﬁﬂ@e"%%%qdhtgy Pgaall?a‘i t&edé]db@éll}:yt%g%%%odi ng

si de cannog . i i ir e S ; VOR to
decodedr]'lrﬁn{:)%é#ﬁ'e%tnf gén%eggﬁ?‘gﬁébﬁfr })é?:@uén}?al#% F?C@‘é%cggﬁil%regg?ﬁ%“ggﬁé i ¢ fve

st ruct urg@margintd eant)f eREBIGOBeObmé & 18 RASH RS twith eRd Pannalynzings t he
coded data of the all the VOPs . This presents a problem of making the
dechdli mgspr cdesmarptdiitfdatal is abskerpr,odmhghhy theeadeoodidaga heoqrdesent
invention is inplenented to solve the foregoing 10 problem Therefore, it
is an object of the present invention to




provi de an i mage codi ng apparatus, inmage codi ng nethod, image decodi ng
apparatus and i mage decodi ng net hod capabl e of enabling, mhen%?%11%§82

i mges contained in a noving picture sequence undergo only th Rt

codi ng, the inmage decodi ng appar at us pf carry out access to the very 15
image at a desired tine, so as to facilitate snmooth decodi ng processing
like the franme skip control, thereby shortening the decodi ng processing. In
particular, an object of the present invention is to provide an inmge

codi ng appar atigs, 3i steges endexagnpiet b6y domyget dewadicoged WQitappaeatusAand

i mmge decodi ng net hod capabl e of enabling the i mage decaodi ng apparatus to
carry olitagering calieg a/8E9rt woge b% Pdagedidtedhei Ml tidddredl s pfat e
snoot h cadin ro Si i ke the frane i ntral, .thereby shortening
t he decggﬁﬁgéb%ggéséﬁﬁpg\%é%lﬁ?ﬁgeﬁ%dai gogistgjéep Xégec}satgll T%lﬁes c8(g€?1t ai ned
in the [ 1 I : IheLE i ; hWn codi ng
accor di %3 %(ﬁlr{lr(#ggl\%%c}d gasﬁgg%éhgﬁ%% tﬁ%%ﬁ&igﬁﬁg%fn%%h%%%g%&i E%flof a

pl ural i tindetadbbh@ehs yianingjoEcthdynabyrhialbhsader DhEcinaHIBh £k ToE

I NVENTI ON 3 O The image coding apparatus or inmage codi ng nethod according
to 22dapei infogmtsonhe Theesrdividuwadnhpede e nedderat hayesrrd@dngi ned in a
novi ng Rpi ¢gture sequence in _accordance with,intrg-coding instryction

o of HaPEATTRGI T CEAG SO Gro P PO AR e o AP T LPHET HEVRBDi ng

pi cture_sqq et jntea . C - an |t 1 e n coded
i mage 5a§§de Sl gné%nwp?%gﬁ?l %%ﬁgp% ggFgg%%tr@I n Jc?#r?%?@ %é('i %&%cg@?ng
whet her haddet henfom@esoa0nbidies LAfbheatiA reqRi eédr®Seddencey atR i ntra
coded or not. This enables the decoding side to decide as to whether all

t hel 0 naePdatensmirttdiingdther VOhe fbei ViQP platbucensimfuenfetadarage theaintra
10 coding or not w thout decoding the headers or overheads of the

i ndi vi dGaVideddateafrriockeutd RRLE M orbvihgepredart-e 2dhouak &heTHPR of fers
an advant age_ of . bein le $ o _generate t coded bit, streamt hat gnables

the decOarRPLra o ates aPdEacear Y G fioR, TRl ARE 41 B Tate or
decodi NGkt Gxodi)dahOodiRleHAE UPeGCESS d0al51iRa itiRge Micrdpdssksed time
with ease. The |1 mage decodi ng apparatus or inmage decodi ng nmet hod accordi ng

to the ghesvdP hendent infioams iywnesontaims cadiddgbt ypst irearmat hon aas aded
i ndi cator information indicating whether all inages contained in_a noving

pi ctur evbeEhenibediQP {pinhra ceegder Hater aeredte chtoint e Crabr@ sebers

tained in_th i i ct i d h the jntra-coded
ndi cat 5P 3 APBFRALTOR. ot SOl bRBd Fhes Fecomiar Sr i oroY dedraBeBton o
whet her aadk: Le iROS:dal e AORbAL NG IJ chBeL IS 1BhCAALS: sRduenee, under go

the intra coding or not wthout decodi'ng the headers or overheads t he 25
i ndi vi dvghet maQEs dalira coanghst Utiheg ihher nesding pectus ecsequeddag nddes of fers
an advantage of being able to enable the decoding side to carry out

decodi n§haF edesngleyintayiatdonionptes VPRUS 168 tdecbfiqrgatace asgrgiaedrake
random access_to. the i e at .a desjred tinme with ease. 30 BRI EF

DESCRI Pt QfﬁvﬁﬁgsDﬁﬁg? owid3 §§k§1 2002 6 Fig. 1 is a diagram showing a

video data siiugtthe AGCRLIhHIst dthe MPEEE 4orviedit 18nk 8 ﬁla‘i'gieaQE)aﬁ?th"i ng a

concrete exanple of VOPs;” Fig. 3 1s a diagram show ng an exanple o
convent appatatngieddSitrde seteding Bopardtius canbidekt iiyagharnciog ngdean

i nternal configuration of

of the VOP data only after it analyzes the coding type information
contained in the VOP header information in the coded bit stream. As
25 a result, although the coding side codes the entire VOP data in such
units as VOL, GOV or the like of the object using only the intra coding,
the decoding side must analyze the header information of the individual

VOPs to identify the coding mode applied to the VOPs.
Therefore, although the coding side codes the entire VOP data

30 in the units like VOL or GOV of the object using only the intra coding,



a VOP encoder in an enbodinent 1 in accordance with the present invention;
Fig. 5is a flowhart illustrating the operation of the VOP 1 AEE r of
Fig. 4, Fig. 6 is a flowhart illustrating the operation of t Ph | NTER
decision section 14; Fig. 7 is a block, diagram showi ng a configuration of

t he header multiplexer 8 as shown in lﬂg. 4; 15 Fig. 8 is a diagram show ng
an exanple of a coded bit stream 30 output fromthe VOP encoder of the
enbodi ment 1 in accordance with the present invention; Fig. 9 is a diagram

show ng tana&xiawe tnsfantateded deickssticeaN08 latoa idest. réd artmehe NVEP cepcpder  of
the enmbodi nent 1 in accordance with 20 the present invention; Fig. 10 is a
bl ock dicagr dfratewkapg eordoeli’glie atdesrimetingieinaggdeigmal ttiopbexeadeg &t t he

embodi nrent | for generating the coded bit stream 31.as shown in Fig. 9;
O ookt M, Bhe Mot e 318 Bt S B 30 Bt B sbtndh Joger i1
an enbodi 1 ' .t Wa\Y, i.an;. _Fi IS a
bl ock dﬁ'ggrﬁgéhféhﬂo% %g%%%n |g)§4r)ak% %%%?%ﬁg‘%é?ge‘?&mﬁ%t F%I%egzgrd% %IZ shown
in Fg. thd fHime siéei Sorft rdilagh eI SROVEAShrakceX BNd |erealfi cai ¢odadubtlirst r eam

37 output fromthe VOP encoder of the enbodinment 2 in accordance with 30
t he presedttimydmnifoomatior?2fAphe |cRBO2b 7t Ftgeaidby sira lgizagg drheskodeadg an
exanpl e of a coded bit stream 38 output fromthe VOP encoder of the
enbodi meatarf thertbraaNeBswi This ReeprisehPrPRYERPF SRkL1RY §he Pecpding di agr am
show ngp%gcg)s(gl éecii%ffigu g daergd %r%l%%crgfr?@ the decoding.
The present invention is implemented to solve the foregoing
10 problem. Therefore, it is an object of the present invention to
provide an image coding apparatus, image coding method, image decoding
apparatus and image decoding method capable of enabling, when all the
images contained in a moving picture sequence undergo only the intra
coding, the image decoding apparatus to carry out access to the very
15 1image at a desired time, so as to facilitate smooth deceding processing
like the frame skip control, thereby shortening the decoding
processing.
In particular, an object of the present invention is to provide
an image coding apparatus, image coding method, image decoding
20 apparatus and image decoding method capable of enabling the image
decoding apparatus to carry out access to the very image at a desired
time, and to facilitate smooth decoding processing like the frame skip
control, thereby shortening the decoding processing, when the coding
side codes all the VOPs contained in the units like VOL or GOV of the
25 object using only the intra coding according to the MPEG-4 standard

that decodes the images consisting of a plurality of objects on an

object by object basis.

DISCLOSURE OF THE INVENTION

30 The image coding apparatus or image coding method according to



5 39 output fromthe VOP encoder of the enbodinent 2 in accordance with the
present invention; Fig. 16 is a diagram showi ng an exanpl e of coggﬂ bi t
stream 40 out put fromthe VOP encoder of the enbodinment 2 in agéBW ee
with the present invention; 10 Fig. 17 is a diagram showi ng an exanple of a
coded bit stream 41 output fromthe VAP encoder of the enmbodi ment 2 in
accordance with the present invention; Fig. 18 is a bl ock di agram show ng
an internal configuration of a VOP decoder in an enbodi ment 3 in accordance

W th thepar ?§§§'ént_15.niv@¥i€%ﬂ1 QUhcobed- iddyds$ cdnthoMedair al hbusid dlilchgréhe
operation of the inmage decodi ng apparatus as shown in Fig. 18; Fig. 20 is a
f | owchardegukhast tratdcag rtibrcopeirtat iianrafcodiond NIBALUMTER dediosmabigecti on 54

as shown in Fig. 18, 20 Fig. 21 is a block diagramshow ng the details of

t he i nt dnsaruebing glreshrsnibl thee lnegReCoORRALYOG i EhennPRENG Fi6EIERNt 3 as
shown in Fig. 18; Fig. 22 _is a block diagramshow ng an internal,

cont | guRSAHERCE ACerRe e 35S EPHRE G POt 1 BPa BY L HLP LT AT RPEPASd 370095 i g
23 is a 1) ust 6 At | QN 59k + §adely; er 42 as
O Y S e s s SR
VOP headgetasalaizerhé2imdded. cadtdihadl dhagiamokngipidtsireasédqoentedate-ti ne
base 65 and 3 0 VOP tine increnment 68; 22 April 2002 8 Fig. 26 is a block
di agr amisiioai aedethetthaeti nt ernal configuration of the header anal yzer 42 of

t he enbodi nent 3 in accordance with the
This enables the decodVJs.nng s;(.de to decide as to whether all the

image data contained in the moving picture sequence undergo the intra
10 coding or not without decoding the headers or overheads of the

individual image data constituting the moving picture sequence. This

offers an advantage of being able to generate the coded bit stream

that enables the decoding side to carry out decoding with simply

varying display rate or decoding rate, and to make random access to
15 the image at a desired time with ease.

The image decoding apparatus or image decoding method according
to the present invention analyzes, in a coded bit stream, intra-coded
indicator information indicating whether all images contained in a
moving picture sequence are intra coded or not; and decodes the images

20 contained in the moving picture sequence in accordance with the
intra-coded indicator information.

This enables the decoding side to decide as to whether all the
image data contained in the moving picture sequence undergo the intra
coding or not without decoding the headers or overheads of the

25 individual image data constituting the moving picture sequence. This
offers an advantage of being able to enable the decoding side to carry
out decoding with simply varying display rate or decoding rate, and

to make random access to the image at a desired time with ease.

30 BRIEF DESCRIPTION OF THE DRAWINGS



present invention; Fig. 27 is a bl ock diagram show ng an exanple of the

i mge 5 decodi ng apparatus of the enbodinent 3 in accordance ?%5$H@§§2
present invention applied to a systemfor regenerating a sing by
conbi ni ng decoded i nage signals of a p%urality of objects; Fig. 28 is a

di agram show ng a coded bit streamincluding VOP rate information in the
VOL header 10 Fig. 29 is a block diagram showi ng an internal configuration
of the header analyzer 42 of an enbodinent 4 in accordance with the present
i nvention; FiELg.30 is a dlagriendphering shawlag dale fatametyke progordingt rol | er
86 of the epbodinent 4 as shown in Fig. 29; 15 Fig. 31 is a flowhart
iIIustré%ﬁﬁaet%%ﬂ%ﬁﬁration of the header anal yzer 42 of the enbodinent 4 in

accordance wt.h the,present inv i Qn. Fi 's}%nﬁl c i .am showi ng
anot her confi%l%r'a?i (l)% %foﬁs{é}%’eﬂaﬁeg evg%ﬁ $gg?§%5é of 1 el%eéggvd%nt 41in
accordance Wigtily .t Bei PregesdradD showemy a@nNexdrigl.e 38 & convBhetknall agham
showi ng an internal configuration of the header analyzer 42 of an

enbodli mivit Streamccordance with the present invention; Fig. 34 is a block
di agram showi ng the frane skip controller 2 5 98 of the enbodinent 5 in
accor dance wiftif-t helpreRErfk Pasgr SROWENY.arssnfernat IcoREharratiqnusfr ati ng
t he operatiqn of the.header ,anal yzer_ 42 of the_enbodi t 5 i n _accordance
Wi th T hé SPBoaRiodahydnt FBrerREmaE 1ot FGCSICRAFE 11T LaTISAPEREeEhe

operatiqﬂvggtiﬁ@;frane 3 0 skip controller 98 of the enbodinment 5 in
accordance wth the present 22 April 2002 9
Fig. 5 is a flowchart illustrating the operation of the VOP

10 encoder of Fig. 4;

Fig. 6 is a flowchart illustrating the operation of the
INTRA/INTER decision section 14;

Fig. 7 is a block diagram showing a configuration of the header
multiplexer 8 as shown in Fig. 4;

15 Fig. 8 is a diagram showing an example of a coded bit stream
30 output from the VOP encoder of the embodiment 1 in accordance with
the present invention;

Fig. 9 is a diagram showing an example of a coded bit stream
31 output from the VOP encoder of the embodiment 1 in accordance with

20 the present invention;

Fig. 10 is a block diagram showing a configuration of the header
multiplexer 8 of the embodiment 1 for generating the coded bit stream
31 as shown in Fig. 9;

Fig. 11 is a block diagram showing a configuration of a VOP

25 encoder in an embodiment 2 in accordance with the present invention;

Fig. 12 is a block diagram showing a configuration of the header
multiplexer 8 as shown in Fig. 11;

Fig. 13 is a diagram showing an example of a coded bit stream
37 output from the VOP encoder of the embediment 2 in accordance with

30 the present invention;



irnvention; Fig. 37 is a block diagram showi ng an internal configuration of

t he header anal yzer 42 of an enbodinent 6 in accordance with ég%gﬁ[ﬁiﬁgt
invention; 5 Fig. 38 is a block diagram showi ng the decoded V! r
103 as shown in Fig. 37; Fig. 39 is a ?Iomchart illustrating the operation
of the header analyzer 42 of the enbodinent 6 in accordance with the
present invention; 10 Fig. 40 is a flowhart illustrating the detai
processi ng of a VOP random access nechani smat step ST56 by the decoded VOP
sel ector 103 pigthe esbodiimemtmbshdwiaretandexaglw blf &heodudebedt stdvsant i on;
Fig. 41 is a block diagram show ng an internal configuration of the header
anal yzer3#utputarf rombohk WeRtericoderaek shdamwdimehtthanisqarsiesne withent i on;
Fig. 42 is a block diagram show ng the decoded VOP sel ector 107 as shown in
Fig. 41;th8 §res8nfsiavelld@BRart illustrating the operation of the header

anal yzer 42 of. t he cephodi I or.dang it hethe Serk

i nventi on; agkt #:i 3'.5 gg %éﬂ%@%ﬁ%ﬁgﬁoﬁ%‘g‘ %ﬂu%??‘g)t\ﬁ‘l:engft%ecog%?aigﬁp%l:grcegénsi ng of
a VOB r agulglt 86 € ETom B F0P R Rt &P t B Gty imbAt degadasto¥dBneelaehor 107

of the enbodinent 7 in accordance with the present invention. 2 5 BEST MODE

FOR CARRHA\GragénTHmtdMENAEF ON The best node for carrying out the invention

wi Il now be described with reference to the acconpanying drawi ngs to
expl ai n the pFiserf ipasticghanshayiaddan fFamEpBebvENFes Bt | 5Ege58

embodi mstﬂ)t OL]itipl.Tt %%%r@engspv&{[c%dtegeo? Eggee%dd%gﬂ£if Qh acc%%dégc[:ie lwi%?xoz

the present invention;

10 Fig. 17 is a diagram showing an example of a coded bit stream
41 output from the VOP encoder of the embodiment 2 in accordance with
the present invention;

Fig. 18 is a block diagram showing an internal configuration
of a VOP decoder in an embodiment 3 in accordance with the present

15 invention;

Fig. 19 is a flowchart illustrating the operation of the image
decoding apparatus as shown in Fig. 18;

Fig. 20 is a flowchart illustrating the operation of the
INTRA/INTER decision section 54 as shown in Fig. 18;

20 Fig. 21 is a block diagram showing the details of the internal
configuration of the header analyzer 42 in the embodiment 3 as shown
in Fig. 18;

Fig. 22 is a block diagram showing an internal configuration
of the frame skip controller 69 as shown in Fig. 21;

25 Fig. 23 is a flowchart illustrating the operation of the header
analyzer 42 as shown in Fig. 21;

Fig. 24 is a flowchart illustrating the operation of the VOP
header analyzer 62;
Fig. 25 is a diagram for illustrating modulo-time base 65 and

30 VCP time increment 68;



10 a VOP encoder will be described that enploys the MPEG 4 vi deo codi ng
schenme disclosed in the 1SO I EC JTC1/ SC29/ W4 | / N1796, and con&ksSi ﬁ

codi ng nmeans and a nmultipl exi ng neans. The codi ng nmeans carri 2083 i ng
based on information as to whether only the intra coding 5 is applied to
all the VOPs contained in the unit such as a VOL or GOV of each obj ect
which is an elenent of the present enbodinent 1. The multi pl exi ng neans
adds to each obj ect the information on whether only the intra coding is
applied to all t VOPs .contained in the unit,such VO _or t her eby
generating a%&dgﬁa bt fasogtol%a agﬁ@?‘es,hof”ﬁggfﬁo%ﬂ?]fénggg?%gc?ﬁje?%r%tggbﬁ codi ng
node th i ; J O t hat
VCP 1t et R Le i e nfor et o daRent § R s g

i ntr a- cqiedeMEOPitwentiendecoded by itsel f. Because the inmage coding
apparatus of the present enbodinment 15 1 is based on the MPEG 4 vi deo
encoder that Earreésisna Wodgkndiagram \2bewbpg\Vap easicse pE the cialdged a VOP

encoder from.now on. Since the operation_of the existing V encoder is
oo oC PP GEPaER R CF Y SOBeT MY ROFOBCSAAATas (R Ehe FEeasst at | on

of the c 1t f. 1.s.qnly. e h t he

pr esent eiggn’%gg??r%n%ﬁgd'ef \t;'\n8I+ %Zégf\élséfrggbg%%ne%gggéls 15:?’58)1%2%%@%5%%

confi guro@RiRg dddEaPiRagedeIgrRfl st Be Presanrlliepbedi seyctl; In Fig. 4,
the reference nuneral 1 designates a geonetry encoder; desi gnat es
geonetry codetigdag®;i8 addsagrat ehowdogl & cadiedoditd sjammet iychadiayg ¥OP

desi gnates a notion-conpensation predictor; 2 5 5 designates notion

i nf or mat4a6f; ieierewatgon: é8 sy YRH 5‘@6%?’ i nformation; 7 designates an object

i ntya-coding d,nstryction, signal;:_ 8 desianates_a .header.nmultiplexer; 9
dost Gnates a i 8Orthii ATCER HERERTT PSP AR: o LB EXF oL ED o0

desi gnat@s tfe HIRR rSLAAAl - dRIlb] PF &XLEmbddidies N8t exRBRAML Gli% LRROE; 12
designates a 3 0 subtracter; 13 designates a prediction error |Imge; 14
desi gnateesant id&pAdonl 2002 11 | NTRA/ I NTER deci sion section; 15
designates texture data to be coded (referred to as an input inmage from now
on); 16 desi gidate¥ ifcy bbpok Kibasan scouing thederansg skhmiO8reontzodder gnat es

a texturg encoder; 18 desjgpates texture_ coded data; 19 designates a
| ocal | y & 83&%&%@1&“8#04: il rscg’rowf‘nﬁﬁeFngO%%ési gnates an adder; 21

desj gnat es | ggal | C I g i :

Qoo Snat o5 1 aT0r ehed S Rt ey AT 1Rk Aar g RS R o] e E2dd oo
Next, th@adpesatdidroththemdbR mntodein afcddielapeesenth eifzogdiraeait 1 as shown
in Fig. 4 wll be described briefly. Fig. 5is a flowhart 10 illustrating
t he operaveshiet; t he VOP encoder of the present enbodinment 1 as shown in

Fig. 4. An i t ject . i A lied t th 1 ] d 1,
ot on compertadt i T B Ot BriA T AR AT Bror O et F S

btrac - i el Sol=lely o) rj i i 15
;Slrjrage ii”‘%éf}%%ﬁ“é‘?ﬂ%?* Z‘lvzg??/ecfg %ﬁ’w Dl x%lﬁ?%é%ﬁapgggﬁ%gﬁ%ﬁ%gﬁ% bl ock,

anc ¢ he iheshtdiendata of the input object inmage is also supplied on every 16

X 16 pixel block basis called a macroblock. First, the geonetry encoder 1

encodes t he ifidgut 33l pha Block, daagraguispavsng en gedssnay ceodedudatior? and

| ocal |y decoded geonetry 2 0 data 3 step ST1_ ),. Since the codin

processi gtlﬁ??ﬁ?geﬁe Wﬂ?reﬁgo‘ﬂéranlgﬁ"ﬂ%"%ﬁ?entthg Js’hﬁcgefgﬁ?c? Y- Chr Bent

i nventi FEH@ %g,%%q:iighi;on thereof is omtted here. The geonetry coded data
erre

. 2 . . .
2 is trans to the video signal nultiplexer 10, and the locally

decoded geonwtigy datis & bIodrl dvefeth sholbeg nid Tragenpells aldneRopI&di ctor 4
and texture encoder 25 17. Subsequently, the notion-conpensation predictor
4 rZ&fads %Bhefr e rambodinext U eird@caozdaticemitthe thenprgse2, iamentiaoii es out
nmacr obl ock- based bl ock tching to._obtain the notion information 5 (step
ST2). Speci fifedr13P l?r?e%ie‘c'? e dhpRRSER GG Hhedreration sfothshbhardrr t he
notion i i C {4 u e t chi ril 2002 12
of onl yag%?ggjg%c@ioﬁc%ae%\qéé’nd g%n%c%{?)bﬁ%(ﬂ%ﬁgﬁggh‘g l'ggzlhg é%e?A%Iet | ocal |y
decoded jgeef®isy; data 3. Then, the notion-conpensation predictor 4 reads
fromthe nmenory 22 the reference texture data 23 at the |ocation
correspondi ngige 3%hesnatilowchatoritaiustmasin@rtthegeperastics dhahe Edard ed 5

i mangqe 11 fromthe_|locally decoded geonetry data 3. The notion information 5
gene? at SLBYCIHEOhDETF - %%ﬁ&@n%’%ﬁq ePt LBt IFCAIRRCE I e PEESRE vi deo
signal multiplexes 10, and the predicted image 11 is fed to the subtracter
12 and adder 20. Then, the |INTRA/I NTER deci sion section 14 decides on the
basis 10 of the externally set object intra-coding instruction signal 7 the
codi ng node of the individual macrobl ocks of the VOPs to be coded, and
selects an input image in response to the codi ng node deci ded. The i nmage

. o e o - o



15 the macrobl ock-based coding node information 16 decided is supplied to
the video signal nultiplexes 10 (step ST3). Here, the object %?b%ﬁ-%ﬁging
instruction signal 7 is information indicating whether all th &
contained in the unit such as a VOL or_ GOV are to be coded only by the
intra coding or not, which is set by a user operating a 2 0 switch or
inputting a command. Wen all the VOPs are to be coded by only the intra
coding, the signal is turned ON ("1"), and otherwise it is turned OFF
("0"). Hifren®ibg;a flowchart illustrating the operation of the | NTRA/INTER
deci sion section 14 . The operation will now be described 2 5 with
reference to Wi 376is &iplzick tbhegopershiowdngi snsimtexrimad tconfippatdent o the
val ue of the object intra-coding instruction signal 7 (step ST3-1 E . \When
t he obj afcthenieaderodnadyisisiruefiash eabgainent j6s ionacedrsapsg Ry IINFER

deci sion section Z4 selects the input object inmage as the input inmge 15,
sets t heTPEEPELFMR Y28 d codi ng node i nformation 16 30 to the intra-coding

d d | t:he_ i j i th
Loxtire encodprd 13° (2 ap ok JF0gr PROFLTFLRS decheelllly sERioars | °

i ntra-cody RBolwASLE Utitg.on7si gnal 7 input is OFF, the | NTRA/ I NTER deci sion
section |14 selects the coding node for each macrobl ock according to the
met hod defi nétics BY itsha Ale@-h&ct JTCussCRoinGERE NPEFGE1PaofekheieadeThen,

t he | NTRA/ I.NTER deci si on section 14 selects as input. inmage 15 the input
obj ect iaPRGY¥ZRRet? tHe thec PERPEIEN A Sedl cRFHGARGF WL ER g’?tee@r%ef“he
intra-c%g%% tnnde, but the prediction error imge 13 when the

macr obl ock- a%%%’coding node selected is the inter-coding node, and 10
suppbies 11 Uad.haot exidir Speagers i rak el S Siekaill Bradélidiingort he

| NTRA/ I NTER deci si on section 14 supplies the video signal multiplexes 10
wi t h t haa weR rahbon lkeduase dnecxbdintd gmradet e BE66 &y dse theoded VOBlsedkcbased
codi ng node i nformation 16. Returning to the flowhart of Fig. 5, the

t ext ur e 1é8cofetha EMRdiAeBHee IThadcApdaneeate ShackErRty IpFgeRbCet hod

defined by t | SO 1 EC JTCL/ 9/ W11/ N1796, 1t hereby obtaini.ng the texture
coded dat a 1&31{9”(1%0%3@}ﬁggggééagmcﬁhgﬁlgg 2 rjﬁ}ece?é gec rbéj(g%?fagbogT4 ) .
In the caurgg addd SnalPfed O5tYE GrPRABIGImHE GaLN T REQUEntHE,GdLRY Of
only the obj ect 1n the %Iock in response to the locally decoded geonetry
20 dat a preséhe imvdrnuienencoder 17 transfers the texture coded data 18 to
the video signal nultiplexes 10, and the |ocally decoded prediction error

i mge 19 to tHg.addds adlorkediaikam ginowing thg dedeifitcsete¢timyé011l and
the locally decoded,preg&gtion error image 19 to generate the locally

decoded 2 BhPER{h & Fat 4121 ( step ST5 ) , and writes the sumto the nenory

22 ( step STig The 1505 %%}NE{SI%PE Q6§ RSt POS R ééo%%@{aﬁg?% gaff £ R eqBCY 0Dl ock,

and when the processings o e entire macroblo ed In a single VOP
are conplreflgdert fie o dhegepbotessitng oh ddrsiangkew)P e peesemat ed.

O herw se, the coding processing of the remaining 30 nmacrobl ocks is

com ¥ nuddvestepn sENd 22 April 2002 14 The header nultipl exes 8

I tipl t individ it f. the header_inf i intq the_bit
St oam o, and GupAti L8 7 PRSI T CZROTES W AP ek cr A FerBpo5Ta)

The vi deaov?li:’ Qﬂﬁ!:lormélc&:ie?g ahPs:t é%éﬁ% %geclﬁ Peé&&&f‘%g’séeﬁ‘%rﬁh
consists of the nultiplexed itens of the headér Information, wth the
geonet r yLogodedtigkatanbddifeht ON imfaecaBtiante Nithexhor gresuad idabge ddh .and
macr obl ock- based codi ng node information 16, and outputs
25 BEST MODE FOR CARRYING OUT THE INVENTION
The best mode for carrying out the invention will now be described
with reference to the accompanying drawings to explain the present
invention in more detail.

EMBODIMENT 1

30 In the embodiment 1 in accordance with the present invention,



the coded bit stream 24 (step ST9). Next, the operation of the header

mul ti pl exes 8, which 10 characterizes the present enbodi nent W, Iip ge
described in detail. Fig. 7 shows a configuration of the hea 0PI exes
8 as shown in Fig. 4. In Fig. 7, the reference nuneral 25 designates a VO
header nultipl exes; 26 designates a VAL header nulti pl exes; 27 designates a
GOV header mnultipl exes selector; 28 designates a GOV header 15 multi pl exes;
and 29 designhates a VOP header multiplexes. The VO header nultipl exes 25

gener at gsydp Bhbo8EF GAM1I BE UaMire Bed h1a¥QeSBSIAY the MPRA-4pLed&sicoa
supplies It to the VOL header nmultipl exes 26. The VOL header mnultipl exes 26

mul ti pl exkemé rtigclbeediin she ezs0/ATEG JTANMSCRS/WEL hANIUEI6, mahd iquimpxése25
various VOL header 20 itens including an object intra-coded indicator
si gnal & codinmeneshst ABeh 2 HEHE 1PLRE1pG RRaNS -ntThe 6@eéag|mﬁﬁn@af:arrs¢§na| 7'

f h f whet h d h
it SuBHE ePingopa R @b BRaPhEAT B T rhelher] by %dfrﬁrgrtaa"fﬁ S lent
i nt ra- %%L&i?ﬂ €85 QN 1SLARopE ¢ mﬁ@dﬂy{ltﬂ@ éfsf@s%% é)' tvﬁL%ﬂ &hwr mat i on

int I nformation, aced at " en t he obj ect

intra- C@@'élﬂ:ﬂ %géu@twm@hsugra{ e?.einén@‘d;f 8nd ;ﬂﬁesdiht afiesd intenits 1 OFfhe f or
exanple. The bit streamafter the nmultiplexing is supplied to the GOV

header multiplexiey medrecadds 23 eatheold@¢thdal dnformat isinexewhetheonky 27

deci des the output 3 0 destination of glhe bit stream ed romthe VOL
header ﬁﬁ?t%nﬁ}lré‘x%%dlm is zprASRH I toabb tos YQrs,cert WHe

mul tiplex I 6 ety ng

header {2 ?(r}; ergé}talgrgpédtﬁgfébc};r hg?&gﬁ%%@dl ngéggHHﬁ 594\%& H%%ﬁéh% header
neqg notnPe, Cé?ﬁl%'gnﬁgféfb trhie a CasteithPinbds tiadMeodBY Sthd FBpers aderoddd t he
present enbodi nent 1 can 5 selectively nmultiplex the GOV header using the

GOV nul usphexorslst éhkoinyrmdttionsabbvt dist VoRevesglfi Wetkeochdsingathde
configured such that it determ nes in advance as to whether the GOV header
is to bénﬁgma@%yééow FerainimgoVABe . whrey, ifi&ashede’rVFasaBebeonfi gur ed
such t hat éc?ﬁ)é/s not onprise the GOV header nultiplexes selector 10 27,
and supafeF% “of the VOL header nultiplexes 26 directly to the

VOP header "g%&u%@ %%a\yet 19&?5' es%?:%ia?@t@"é%‘@:lﬁet Egegﬁvc headaiment

mul ti pl exes , or t I't “supp e output of the VOL header

mulits pl exes bisekdooh htﬁqé/@Et}eadxelrdetwbht@di@(&&a%catnrmsgbut heodd@d brader

mul tipl exes 28. 15 When the GOV nmultiplex information 6 indicates that the
GOV heallep bteé’@Pnb@Siﬁa Al 16 pradied, atYRP Bneode¥ dem BOW bl iSddceothshe VOP

Do 1 DBREF S Ak Aoer ekt Sting TBBL Sttt L oL 85 0 AR ERE TR0 by ©1e
I ndi cat g%t %r@%zé/%/%éh%%a t'?)]é ti e ¢RH bhO 820 of BBe '%hEoﬁéf %gr%ieﬁew

supplie der nultlp exés 28.  In response to t

header fisl éilp} exese28d Mdre, phedk ahet bemfdnénteadertlienpretdet kivbodineam f ed
fromthe GOV header nultipl exes selector 27, and supplies the output bit
st 2éam fowihke bgoResendeed mn tdgtRékes 29.

Fig. 4 shows a configuration of the VOP encoder of the present
embodiment 1. In Fig. 4, the reference numeral 1 designates a geometry
encoder; 2 designates geometry coded data; 3 designates locally
decoded geometry data; 4 designates a motion~compensation predictor;

25 5 designates motion information; 6 designates GOV multiplex
information; 7 designates an object intra-coding instruction signal;
8 designates a header multiplexer; 9 designates a bit stream after
header information multiplexing; 10 designates a video signal
multiplexer; 11 designates a predicted image; 12 designates a

30 subtracter; 13 designates a prediction error image; 14 designates an



2 5 Thus, the VOP header nultiplexes 29 nultiplexes the VOP header into the
bit streamwhich is supplied directly fromthe GOV header nul %'gpl eézes

sel ector 27, or fromthe GOV header nultipl exes sel ector 27 vf APHELA83Y
header nultipl exes 28, and provides the output bit stream9 to the video
signal multiplexes 10. 3 0 Fig. 8 showdlan exanple of the coded bit stream
30 output from 22 April 2002 16 the VOP encoder of the present enbodi nent
1 in accordance with the present invention. It is an exanple of the coded
bit streamky INtER @ocid ion HEc0RRed1 DidesIhheess 3Rxthib&yher & pRVEMdonal
coded bit streamas shown in Fig. 3, conprises a VO header 30a, a VOL
header 30ksfexrradCElN Asagterindle, imadéEroradew 300; drtd déePgnates 30e, each of
whi ch consists of a start code and header information or data information.
In the praswilogikbbasedmodingt hedyAnfaasionobl ] Mgaigesten abjexdure

intra-coded jndicator signal 7' nmultiplexed thereinto, Thus, the aqbject

i nt ra- coHePIGTdi ggt @‘?Sjsq &6 oXtURG ngi@é %h%ﬁ’ tlﬁeggﬁijr}ag:e?@ E‘é‘faj' 0 30e
constzi t uf \/ 0g, i4.h r . j ded.
eres cadt S BT e e B A T Sk LR
data (notosdiaWndetbddd aeraoseththyr 22aisignated| HDakmeoPstat Hesnghaadnit to
be coded, and is nmultiplexed with the coding 15 node infornation 16 that

i ndi cat eseferemver heaturefdatent and 2vheldsegnehes nmorasisidobkt i stieamr.a coded or

inter coded for each macrobl ock. However, when the object intra-coded
i ndi cat or si ghe¥t.7the operatienetitde YRR fncReeE ofi the DERSen gRedinentt he VoL

. g . ; '
Ot ormact 7 Se0d SBOE v PO RSER AR e te Bt Bh s SR R o,y
redye ngiilh%t?gwﬂé 9k a;iég_»_@e&r@ﬁ L@t HRfVAEn&RAs D Pihe PLESEM enliBbSinpkds true

in all the follow hg enbodi nents. Incidentally, the VOL header 30b is set
on the VOad éhdea Chjets. dayer) by VOL basis. Thus, when the VO consists of
a plurality of 2 5 VOLO and VOL1 as shown in Fig. 1, the VOL header 30b is
set for each NOLinpdobhechbijmage: iensrPHAE §§ FRStIRMSTEN Sneersr Z.is al so
set for each VOL. In addition,, when,t r _multiplexer | ect or 27
doci des THoON ComReRRResREr YA GE #ndNagy MRt 19 Pestron 81 oS

mul tipl e I C | ; ALre as
Shoun' | e 3 FRRE 1080 T R 6 e N hendar 30 APHEECr bed
aboye, thg, o esesipentedbAeMerd hex S8phxa1 oonddigvhal s dx1hkat afH1idhR! exes
into the VOL header the object i ntra-coded indicator signal 7' indicating
t hat t hebloak,r and/ORed=turs detiachf toestripui ezjedieimmye dalrdisdi suprdied t he
VOL or constitutes the VOL_w thout using the concept of the GOV, are intra
coded. ARN £YEYULE X kh ALFgdLHRTO PSS Sappatet s PearCH G e as to whet her

all the VOPs i i j red C : n

decodi ng and gna ta;/z:?:ﬁg ?ﬁ% %@%@?ﬁ?fafcégg:tgg@lsnglﬁ%gltrgi;uts%]?%{ kS%’UcVY\cA,t hout
decodi ngadd dutputBdihe deameYEP dnrdedata Thishdrabesliy deesded! gedmtriyhe
decodi ng apparatus side to carry out decoding with varying the display rate
or @8codiatp BdisgepiIM ) eaSéncandictepdjagaracessheg edddre gremeiinyesmodaat

enabl es si.npl ccess.to the VOPs at a. desired tinme.. Al though the ohject
i1 a- coNad 4 iiF CACHPIEFGRAI TP PRRSSHE: 197 o o' FlE 6 T WeLtHEzasr 30D
n the codegbilq AEEEAMHO (@5nshRYBokEd Bhla 1L R hherdAIR0pL RAGAELT PLI ON,
this is not essential to tHe present 1Tnvention. For exanpl €, the 0 | ect
intra-c dineiucaiplexdnal, Zndcee ecanlyi@exed gabrethe G0 Beagler 3lc
in a coded bit stream 31 as shown in Fig. 9, so that the object intra-coded
i ndi cat oleRiyegiegrizd the midflionedompendat iGO\pIRticsordvenditextamk arftaderhe VOL.
Thi 2 enafj/ es the coding and the multipl exing of the object intra-coded

i ndfcat ot/ si gnal on the GOV basis. In this case, the header mnultipl exes 8

can be config é%fb%n Wyl §F 10,4 \ég%gg t% i ect 4i - ed
i ndi cator signa |§Iﬂgbt %éq Olrl%gPPi g?e{’g)}aen y a (%hea er ?r%ﬁ((?si p?lgxes 32,
but by ard¥dfddeadeéxture data 23 from the memory 22, and carries out
macroblock-based block matching to obtain the motion information 5
(step ST2). Specifically, the motion-compensation predictor 4

30 obtains the motion information 5 by carrying out the block matching



mul ti pl exes 33. Thus, the object intra-coded indicator signal 7' functions
as the information indicating whether the entire VOP data 3le ntalped in
the GOV are intra coded or not, and is multiplexed together M?ﬁ\p{'ﬁﬁ
header information into the GOV header1 1c as 30 shown in Fig. 9 by the GOV
header nulti pl exes 33. 22 April 20027718 In addition, although the present
enbodi nent 1 is configured such that the header nultiplexer 8 generates the
1-bit object intra-coded indicator signal 7' fromthe object intra-coding

i nst r uctefoonky gnabjéctiinciladedtinddwemdalb lookidmet pr beehs oif rohentdcanly5 For
exanpl e, the object intra-coded indicator signal 7' can have nore than one
bit. Al tdagesdedveeguetiyefatded obihit the MRHeRHRETPARTF L BRedighen 47

i ndi cating whet her, the entiJe VOP data constjtuting_t V are to
bo | nt 1 oL S CROCETOEY 43 BUE FECar AT REHFUTBraA T2t PS IASATDAT ¢ he

obj ect i - ! i 0R HHakh I &S il d as

t he obj eécﬁr&l%r?g ?g&%%g%ﬁ%ﬁ;@ (F){rl%m gnan‘%‘hE”gﬁﬁ%&n‘%&?&%’%ﬁéﬁ%ﬁe

codi By apRRyAtlUSEodm thhe DOEsEIY dsddmgedmdrts dattpl 8renthednddidnhe form of

hardware as shown in Fig. 4 and so on, this is not essential to the present
i nvent i omfoEpatesanplgenerhted dely fpeapphianuernpenshéipnpbrarEictod 4 nis
software. | n. other rds, 15 ,the functions of .the present enbodinent 1 can
be i npl GHPRLAACEHP FBSHELAE0 SLEPR} BHLVERITHeR 10k ISt B5S IREChFERt AiFGS shown
in Figs.;:5.:an : ' | a f ol | owi ng enbodi ment s.
EVBODI I\/E]T\]lTl%l gsgl%thklhl'le‘(%J %Péggn efnie)ic?dlgfr%gn%&%éﬁhgoéccor dance with the present
i nvention, a Mdn,eaodNTRAY tNTHIE qdessidherdcthah LOARELGES ohhend Phkowi ng
codi ng nmeans and multiplexing neans in a video coding systemaccording to

t hel PEGH tHesextusmdhlily sde dS@ctE IdCdEE2e/ WSt FNEA9G. sTdmalcddithg neans
carries out coding of all the VOPs contained in_the unit 2 5 such as a VOL

5
or GOV iGpdiagpBede afo threlndjvickeli RacrrRlewikggof ndte YOFSoko gy sered; t he
i nf or mat i"i%{] i?di cat i ng Whﬁt.her only intra cgdiﬂg isd%._o be §&1 ie%}gut or
not. Th&FuSEHBreXkidty TARRhsTIRAS MBI BXELCNS §5°t HE® G IbIos (t°€aftEhe obj
ect int rieCofiedei SuliLakar ($ho chsedBE he Pl ! £OBL |ti't_p|i§.xthe .
identification information 34. The object Intra-coded O 1 ndi cator signal
7' is thedditoiomteredriindigeal 3 )ndsviaigidedadd thberiBhse erziddéprii, 2082 19
contained in the unit such as a VOL or GOV undergo only the intra coding or

not 135 Thehgi BprEgackebated igadingi Medr itnfermabirn A sisridedni 3subndiedt es
whet her the absopl ute .display. time inf ti ||, the \OP tained i
the. Uni (o5 GBR REO8P VEnGr Bk IS Ra0 cBYIG Sver y PEERy He eEaBtt or ot
Fig. 11 :3RQWS 8q6Rnfihgrati Qo Qighle BHHEE 161 16 cBE 836 WheEARPdI MENT

& i ' 2
2. The VOP encoder” as shown in Frg. 11 has a con%lguratlon very close to

t he VOP mictigleN0pE ddneaendddinmeid uhisSsushosd ai VOIFbg.GoV. afdeohss cedeper at i on
of the encoder is also simlar to that of the 10 enbodi ment 1. The present
enmbodi memd y2buli e fatra oinding ebriqjoi WhiehbadissEnky B userhepentatiogua e of

t he, header, ltiplexes,8. In Fig. 11, the cefer e nuneral 34 designates

t e i o o8 e TR EFOS.A PRI QIS ALLAHF TRER AL BAIDSS0ES, Bat o0 a
time cogdeirepreseRrthngdgy,abaal de di §9la>g By Ofw bje L flig yOPs.
The 15 rerrayieni ng menber slm;;re ?dentg?l(?al to tne corr(esp’gnd%ng O\r{%%}%gg%%e of Fig.
4 desi griat ad byrtdwe oxane“oef erence nunerals. Here, only the header

multiplexes 8 with different structure fromthat of the enbodinment 1 will
be described.Figi.g6 19 aHdwychasbntllpstaatong othe eperabden ofulthepl exes 8 as

0 o T iy S S DA e RIS, 2,0
outy g N 'v}j]%P\Qfe}}%ﬂg ol d 1§ ex QGtEQSpé%’&i PQFW{:&ﬁﬁg%'fg%F?ns()ebj oct

Specifically, the VOL header’ multipl exes mul t1plexés

intra 2tp eadechliuddiogatios iRt idtrd+icihheistrdreadar sigi0r mtkedp

mul tiplexes the 1-bit display time multiplex identification information 34
into thSTVEL) helber thefeliaut ontwheeding iotsteuction sdgoadiedis M, citeor

signal 7. _is ON _that is, when it _indicates that all the VOPs contained in
the uni ttNTREATREER, ApiS RN gewt et LA mSLLCEs e 1okl RRDEFHABR8R 3Snkhe 3 0 t he

VoL heacl%‘buit”{n%déaié,o @e‘EQl ll_l'?ecﬁlgéff!)lylc}é}ce—btaisgg C%Qﬂﬁg‘?}g’odengﬁfggrﬁaQQOn 16

30 to the intra-coding mode, and supplies the input image 15 selected




22 April 2002 20 the absolute display tine of all the VOPs constituting the
VOL in accordance with the display tinme nultiplex identificatégp‘e.
information 34. Here, the time code 35 is tine information di GeP%n the
I'EC 5 standard publication 461 for "tine and control codes for video tape
recorders”. It is the information for #&fi ni ng in hours, mnutes and
seconds the display tinme of the images (such as frames in MPEG 2 and VOPs
in MPEG 4) constituting a noving picture. This offers an advantage of being

abl e t 0 @£GERs raxdesd r&tddeaney opdseyTdesi gnating 10 the value of the tine
code 35 by adding this information to each franme when carrying out frane

based editiononrthe victeo kshd,owhkar thelsibjess tsera-Stortiedgt hest ewstiininng
configuration is the sane as the header nultiplexer 8 as shown in Fig. 7

only t hesigradafli brow itsh@F VO the JHERA{ENTRR Cepleker SEtienrig. selecyst f er ent
f t hat, of th nmbodi t i i bed. he, VOL h | t.ipl
o ol S ol BRIl ML PR doSErhReths Te YO hERde ALl Py e
VO fl\lgadeép,{ Bl IBOPIEE Fl/BcaOPRELBRAG I, ! Fof NkdBhkOvirgn) igs 1)-5). 20

1) | tipl exing various Vi eader information such as data needed for
decodi noryarh /AdRTERIRSS108 sdet dondiyi sBialct¥APS . indutMithddl18XtRE itnetrobj ect
intra-coded indicator signal 7'. 3) Miultiplexing the display time multiplex
i dent i f i detdatn iinadervien the 3Maatvdnl ockebadgd crodiingraed dedeched ciat ahesi gnal
7 is ON, 2 5that is, when it indicates that all the VOPs contained in the
unit sucHH@-goUERg FFoaVPRF e tRYUHEHEFIPD FHET AR chiliHiFrofh§. The

O SPLSY TR BL a0, A O LA 00030 il bl S 1
{Pae DR e et LRighm L enape 30, a9 20 She 1 smacedsy, Bl 1 o1
INTRA/INTER decision section 14 supplies the video signal multiplexer
10 with the macroblock-based coding mode selected as the
macroblock-based coding mode information 16.
Returning to the flowchart of Fig. 5, the texture encoder 17

15 encodes the input image 15 according to the method defined by the
ISO/IEC JTC1/SC29/WG11/N1796, thereby obtaining the texture coded
data 18 and locally decoded prediction error image 19 (step ST4). In
the course of this, the texture encoder 17 carries out the coding of
only the object in the block in response to the locally decoded geometry

20 data 3. The texture encoder 17 transfers the texture coded data 18
to the video signal multiplexer 10, and the locally decoded prediction
error image 19 to the adder 20.

The adder 20 sums up the predicted image 11 and the locally

decoded prediction error image 19 to generate the locally decoded

25  texture data 21 (step ST5), and writes the sum to the memory 22 (step
ST6). The foregoing processings are iterated for each macroblock,
and when the processings of the entire macroblocks included in a single
VOP are completed, the coding processing of the single VOP is

terminated. Otherwise, the coding processing of the remaining

30 macroblocks is continued (step ST7).



22 April 2002 21 into the VOL header information, it is set to "1"
representing ON, and otherwise it is set at "0" representing ég ..%%ﬁﬂethe
obj ect intra-coded indicator signal 7' represents OFF, the di &y )

mul tiplex identification information is not nultiplexed. 5 4)

Mul ti pl exi ng, when both the object intra-coded indicator signal 7' and the
display tinme nmultiplex identification information 34 are ON, the tine codes
35 in all the VOPs in the VOL into the VOL header information section as
shown in Fi g.TheShehdeh mildipdexdess mblddplaxkes . tiFpringidanphel items afcertain
VOL includes 30 pieces of the VOPs, 10 30 tine _codes 35 are nultipl exed
into théhedreadaiodnip AR iR iLBARC g Ph. SR8y PpIaRh §UPRELRSOV Heh dBR

mul tipl exer sel ect.or MWt h § bi t passi ng through the foregoing
nultipl@?gﬁﬁ Bf%%%§§$ﬁé§gaﬁfﬁghﬁﬁé%%fﬁ %ﬁ§ﬁ£5 each illustrate a coded bit
stream out putfrhle5via@<5n§ifq§1a\iqlﬁu odelerof o thie fipeseas dedt NBiteat 9The
coded bit stream 37 as shown in Fig. 13 illustrates a case when the object

i nt ra- catedhi sonsidty ofi ghalmul tipd eRed, iieamswbfcthendidahler {hfomiatpbay ti ne
mul tiplex identification information 34 nor the time code 35 is nultiplexed
i nto t he'ivll the sgemetny credad 6atah. mpton infiprgiagage o5 r EPEERLR cofpd

i nformatj on, which indicates the relative tine fromthe ref i d
35, "t hathe, 1§ ORI SHICERGPEoH ERPay FEE TR S 19 pPEYGIPAED the

GOV header t i e i i splayed, is multiplexed into the
VOP hea zlre ?%?%é?r’ﬁ?%ﬁyfg@ %? {Sf\gi)l r?g?gl’dual VOPs (the relative tine
information iNexel,t BRE Godramidul oft tie Heasled anldF dxere s neirirent ed, t hough
not shown here). The decodi ng side decides the display tine of the VOPs
acchl di mpatrectéeized dherasent emdogiiment dn. wThe beodeskchiltiedsin detra 8B. as

illustrated in Fig. 14 represents the case when the opbject intra-coded
i ndi cator si gigl- 75hp¥s engoHiiguzaplemetdingohesry ﬁ%\élt‘rﬁtﬁlﬁxsFeﬁkas shown

i denti fi,cation ,i nfor ign 34 | i ril.; i se the
time cod& %%gi é'ngfl Eﬁ%'t i9pItzlxee&égif%%ctehg%ft%z%ggcﬁée{s%ﬁgg?nét%#%ggﬁg As in
Fig. 13mut1h§§1@;l:@é,4 Ve HbBBghdd ey BROD MdasaFuintil €1 §rea@r;nb? dd gHEP=Header
information 38d of the individual VOPs . It indicates the relative tine
from t ha GeVehemd=r multipddreBsarecthe; 52t bdxighetdssal @@V tieadethat i s

mul tiplexed into the GOV header 38c to the tine the VOP is displayed. The
coded bimulsipbereny ans 2P| desimat@s Ao ¥PY. hepslarepréktenta<athe case in which

both the objegct intra-coded. indicator.sjgnal, 7. and_the displ.a i e

mul 1 pl ex 1 o PP Rt es s detre et TRt et AR bl (i e
codes 3%nNvaldeddis Yobaul 1 )l abes A LAY axedol o1 ydienbaadler
information section 39b. In this case, the relative tine information in the
VOP headerltiplexemtdcan Thec VODrh<d@ rcanl hip naxetri Pb eneld ipilbResitintlvatiye, or
mul ti pl exing of the relative tine information into the VOP header

i nf or matiignseraeam Eegk f e FheoVakrafersmukel Rbgnerca? i G e hVeIndepfla® codes
in e VOL head j.nformation, 39b. As described . above, t.he,present

et neET3 TR HHACG R et LR S B T Ree . (her Ve onhder ¢ he
obj ect igpeha- erded iRIbEA Q! 18t g0 oded M Lhtidrds LB 7t halread e d Pge VOP
data constituting the VOL undergo the intra coding, the display tine

mul t i pl exnf2mathiod iohi wiadtiler onfratnall ahe3Psandntdindd e thedesiti sdcicat i ng
the absolute display tinme of all the VOPs in the VO.. This makes it

possi bl @sf 8r VPheok e agec 6adedy kappadyt tRe tidiradeeddes. tHe wbpschy

receiving the bit streamgenerated._by th resent .codin pparatus to
deci de a’g‘tlra'ﬁﬁ%?%elflﬁf%]tgﬁes gonF‘?ﬁ’ﬁ%%“} %llﬁée\(ﬁil_ %rg—gﬁ{:ra coded or
25 t, I At .  4he ar, | gcéq v

o N A it S A o T 0
header s thelbbjedmlies ratcpdisd hhettactidie sdgratihd sapparaaidust '@/ r eaeh | y

identify the VOP to be decoded before starting decoding of the VOP, and to
carry outt dec@8Fngtas xarRigi nghe Heltdisspray aitier &he Wetbinlexing iate, and

to access%ptp (Ja.exqcao at:EheaG%%s <raae<(i~|e1:E Imﬁtvimpigxgg Ss%lectglzr QA‘P.“ | 2002 23
The GOV header multiplexer selector 27 decides the output

30 destination of the bit stream fed from the VOL header multiplexer 26



Al t hough the foregoing exanple nultiplexes into the VOL header the object
intra-coded indicator signal 7', display tine nultiplex i dent%kcgtéocaa
information 34 and tinme codes 35 as in the coded bit streans Al
irllustrated in Figs . 13, 14 and 15, t]gs is not essential 5 to the present
i nvention. For exanple, the coded bit ream can be configured as in the
follow ng exanples 1 and 2. (EXAMPLE 1) As shown in the coded bit stream 40
of Fig. 16, the object intra-coded indicator signal 7' can be nultiplexed

i nto thenVgbcheastere WA tA0Bhe ViRr @RS tipeedi SiMatibR eUWHdtPlieNicates
identification information 34 can be multiplexed into the GOV header 40c
when t hehebhectmilitipdegodgdi ntecedOmhesidgnals To be ¢dwerivd obelangbhg to
this GOV is O\, and the time codes 35 of all the VOPs contained in the GOV
| ayer cAscaFdenHEntingMiESrdd e §OVMeIdoF RESdEIOt4BE SAREALRAE 1 sPfay tine

15 multiplex .identification intaor i I t hi t di spl ay
tinme rruléf%ldﬁée?&dci &%ﬁ?ﬁ‘f‘r cgﬁlil%’n t|fncﬁ)f %;ﬁ%n%#)elr}o§%3%§el ?glecs:’a %Sé?%%ggtﬁéﬁt t]hgg?i e
codes 33.0b-alde i PRu VRS SORLAIGRThdddMEgs PV rthe soMhtitkesadaaltest i vel y
into the GOV header or not. (EXAMPLE 2) 2 0 ‘As shown in the coded bit
stream 4%, 0fItFi g.obkiousl | hdwereah| tiestencotiea-coded cordiicaired signaha?’' , the
display tinme nmultiplex identification information 34 and the tinme codes 35
can be rtl depeexited o aden@ashéadwhedier the GRVshezder ishé&oobs ect

intra-coded. indicator signal 7'  indicates whether, all the VOPs .contained in
the 2 5TEByLR]eX5hiG% "BEdednoP hRA WORAG t HES (TRHCS) PR emAqREioaRed

identifi [ i nf.or [ 06| is all
the VOPSUEBn PR o FaeE at AR e SRR Mt PR RIS
heaggr or, notd sTpysigeraeahitpaitt b teedest hebdst heaBiphdes: P6 J1esstbye for
the 3 0 decoding side to readily identify the VOP to be decoded on the GOV
22 Apri [to20@2VRR hbadées mul bipkaxer 2% witeewdpagsing khyeugl te 60¥ he¢adgt ay rat e
and/ or decoding rate, and to nake sinple access to e at a desired

k he VOP
time. ENBODLRERICES 28| Rrt RedteridofURRAESS §he &&EBPHaﬁt’iEet% t/RLt Rgafiesent
i ti P d d 1 b i t. i b
tocod i riol e 2B H tnd bk B SR LOE JOUBNMIARL adbhealBges BY

f or egoi r,}gllggppg,i{égeryg.l. More specifically, an i mage decodi ng apparatus wil |l

be described for decoding the object intra-coded 10 indicator signal 7

desrsi bed i n When fidree @OVNyubtdmidizmemfotmét ton tthé ndodateditthast tkangOand f or

control li ng the display of the decoded VOPs in accordance wth the val ue of
¢

the si ghigrder nesd Bt be mekTindexedy okt Giceah ThsuPPiird fadde ¥eRodi ng
t VOP dec, i goth ' i i bed. 15
Bobauce TERCEE ML RS 20 MERLE Rt oBR HHeREh Pud\ v, ARaHERS T b

| SO | ECH&I@;%M Wd | /N1796 and so forth, the operation of the VOP decoder
itself wmll be only outlined here. In the follow ng description, the
function charmactentzasyg with YoPs dedoser:hef GOVienprtegdek enbadiatéon 8, t hat
is, the function to decode the object 2 0 intra-coded indicator signal, and

t o 3@l edinidieptesddgdethn EOVAreadaigayshheciubhinifxegal the Sittsereamghal wil |

be mainly described, | fol descrjption, it i ed that th
coded biIvEErrEAmta0na b aRACPR Rg PReREE (athuch s SRS ek g, 16

shows ar@g)vﬂh@é&éi e PRibguLat | 20 nRf th Pee VP IRC @B hoddek AnkBergahodi ment 3

in accordance wth the present invention 3. It is assunmed here that the VOP
dat a consirghs fd themttdwt G0¢ hdatlar and tgpdreer iseleatar &7, and sapeilbesli nent
1, and that the decoder has the function to decode these data fromtheir

conpr es$henodbpat rideistggan| o fihg VOB hezdeyn sfditépéexeiurfdr-al 42 desi gnates
a der 3 0. .anal yzer; 3 designates a hit,stream whose. h information
hagfgeen Zﬁ ri?zhez?{@% lﬁ%a%?aﬁk}gtéjcﬁsl%frd%%i%gﬁ é}ée%;atggoi gﬁ é‘ﬁ?ﬂqer
anal yzeri:nﬁ%%%w%t&éaﬁ%&%ﬁ ¥ sCodssh ARt A r88r AE S IRALRS GOWBRHBLE Y
decoder; esi gnates

multiplexer selector 27, or from the GOV header multiplexer selector

27 via the GOV header multiplexer 28, and provides the output bit stream

9 to the video signal multiplexer 10.

30 Fig. 8 shows an example of the coded bit stream 30 output from



decoded geonetric data; 48 designates texture coded data; 49 designates a
texture decoder; 50 designates decoded texture data; 51 5 dez'ézggat% goti on
i nformation; 52 designates a notion conpensator: 53 designat R sda
prediction texture data; 54 designates, an | NTRA/ I NTER deci si on section; 55
desi gnat es out put texture data: 56 deslr%nat es a nenory; and 57 designates
reference texture data. Fig. 19 is a flowhart illustrating the operation
of the imge 10 decodi ng apparatus as shown in Fig. 18. The operation wll
now be dagcriobedndbddt bef eReNsR R tFhfSodik@mnd 19.adddrénctNei@odad bit
stream 30 is supplied to the 'header analyzer 42, which analyzes the VO
header, pfdseheadrventiovi.nGades andedniplleeadethe caecbbdanseradnt R4piescri bed
syntax as will be described later ( step 15 ST10) . In the course of this,
t he obj &&ig.i ht rEheedder bhtistaeam 39y dide the epnvansierad coded bikstyvermheader

30b is al so, anal , and is s |i ed the | RA/ | ‘ deci si section

20 b abarn A dhg o comeniiee S vhhedter. J0Eh 2 VHE Pestet TR oh 2 o i s
| I o ) " : L

o) S ebdnd e RISk vBPHLARE SbrardvapaRtd 58| BabB IR HediGts |

the dat af Bt etéhe @reNBhd Yheeredi dodimATont extddter dadednseich.48maaHe Mot i on
information 51, and supplies themto the geonetry decoder 46, texture
decoder pr®sant embodénerdipahedilirhasgie nipnaludsis\ay geigr2ntSRHtpded The
geonetry degcoder 46 decqdes ih_e georretré coded daﬁta 45 su(g |ied, and

out put s ¥KECAELE Ao et FitcttRkexesly et tor1 AhusthEnfuth Hirtconpensat or

52 produc t (of di et j.an -t ext ur t ; ' f.the
refer en;&él%[ gx?ﬁ?éelgol(a}}%g%g%?e%%% 7f riégnﬁkﬁtc%éc %eﬁ%%é; 1%% tg_tr'}glf?%?orsﬁ)g%%

i nf oy MatIRN-SdsSiRRlihgtHd 08P theoci dledRith tHIYOR Geadrl-drp skgnat anal yzer
44 (step ST13). The téxture decoder 49 restores the inmage data fromthe

texture coaideld data 48 in accordance with the prescribed schene defined in
t he

Here, each VOP data 30e includes texture data (not shown) and
geometric data (not shown) that are coded for each macroblock
constituting a unit to be coded, and is multiplexed with the coding

15 mode information 16 that indicates as overhead information whether
the macroblock is intra coded or inter coded for each macroblock.
However, when the object intra-coded indicator signal 7' is ON, that
is, when the entire VOP data 30e of the VOL or GOV are intra coded,
it is unnecessary to multiplex the coding mode information 16 of each

20 macroblock constituting the VOP data, thereby reducing the amount of
information of the coded bit stream. This holds true in all the
following embodiments.

Incidentally, the VOL header 30b is set on the VOL (Video Object
Layer) by VOL basis. Thus, when the VO consists of a plurality of

25 VOLO and VOL1 as shown in Fig. 1, the VOL header 30b is set for each
VOL, and the object intra-coding instruction signal 7 is also set for
each VOL.

In addition, when the GOV header multiplexer selector 27 decides
that it is unnecessary for the GOV header multiplexer 28 to multiplex

30 the GOV header, the coded bit stream 30 has a structure as shown in



MPEG 4 such as 1SQO | EC JTC1l/ SC29/ W511/ N1796, and generates the 5 decoded
texture data 50 (step ST14). The decoded texture data 50 is S‘#)@' i.;g) 1{20 t he
| NTRA/ | NTER deci si on section 54. The | NTRA/ I NTER deci sion sec RAlZOR} | st
nakes a decision of the final output texture data 55 in accordance with the
obj ect intra-coded indicator signal 7'1{step ST15). 10 Fig. 20 is a
flowchart illustrating the | NTRA/I NTER deci sion operation at step ST15 by
the | NTRA/ I NTER deci sion section 54 in the present enbodinment 3. First, in
responseritd Bhegx¥abtiaHf chiren@hjsactioLnt ra- coded indicator signal 7', the
operation node is switched (step ST15-1). 15 Wen the object intra-coded

i ndi cat or si gaaldedcrilsedNHovVéESthat prsdsamtSEhbedimertthd hBRFRAMMIINEER deci si on
section 54 imediately outputs the texture data 50 as the texture data 55
(step STEBLipurapienrithadsnulkimladsss intpeihe Hlobpaderithe #bdeaed i ndi cat or

ceot on 54 2araaed ELCHr QR GaaPal Tnipiiciias THRt fem e 0f dfaed
codi fg npdes! 9{@%%&;%@ V\%tge %%%09&90%%@ M‘g%@ b8 c@Hle:i'tZL?JesA'ﬁkééSt ep

ST15-3). Specli n the mac ock-based coding node 1s't

i ntra- codIngi tRMR (s ¥HeSthatostai: SF theov, tdree 1 NTRALLAEER Alegirisane section
54 outputs the decoded texture data 50 as texture 2 5 data 55 ( step ST15-2
) , and ashémape decadiadg mpparato mgnnddeide "d90toawhstrgr SL15LBe)VQPg he

| NTRA/ | NTER deci sjon_section 54 suns up the decoded prediction texture data
53 fed fIEFPERBINEL itHE ERIRENSAEOINER SR IRF BBERIE P exEerdidg: ando, and

h 5:4) ...
Ret br i AU RS T Suesr e ey JRUSERORERnd oF W AnoRL b Y
APrih 2092 2RAOARII5VOP HeaBErsD THEs $ARe8aLE Bos¥Eh1 86eRdt RY dedbdi SgWr i tten

into the nmenory 56 (step ST16). The foregoing processing is carried out on
t he macraphlagekubasides tohtehryefitndscodingc eded Yaerodedher@gmay rate
predetermined in the coding side and decoding side. In response to 5 the
det ect i O gecodikrate wisheeage t fed Aexgenaate: Hee gedediig sfreametiak r ent

VOP is conpl.eted nd if the start de_of_ the.next, VOP is not detected,
the pro LG ?g’t‘@ﬁsactCSSEtté% %ﬁif&?ﬁ W3 PSGtePhe™ % deo signal anal ysis
and onward, t t it e; gespdi of nhhe vmciehh ot ks ociated with
the current \%ﬁh gggpﬂqsélrﬂ .GE?OITO acﬁi@%\c}e ?hi S, theS %% decgcsf; of the

pr esgnt rerhoglered idtopteNEsShasddoBloWa. tHd esded bitetirdes 3@sas shodret her
the object intra-coded indicator signal 7' is ONor not as illustrated in
t he | NTR&Y FNIER pnodes fpngieingdgscpipt iggenthh® isbpetessantiak dgethe
indicator signal 7' i,.s ON_that is, when all the VOP data, 30e.15

const | t REREENETRIC2Pe FREr S<EBIRI, PReoRII RGBT SOt IPELERE Biecoded
texture 59, t LUt t L i i sion
at st ep SPTELS ae¥o st ar he ol g rode TetRe T Pa Sairng S5ke or
not on tdreecamcIlols atlowhasi 5ig T, ssarekes the djssitbire: da6-coadidediBetor

| NTRA/ | NTER processi ng by the anmount needed
20 signal is defined on the GOV basis lower in rank than the VOL. This
enables the coding and the multiplexing of the object intra-coded
indicator signal on the GOV basis.
In this case, the header multiplexer 8 can be configured as shown
in Fig. 10 in which the object intra-coded indicator signal 7’ is not
25 multiplexed by a VOL header multiplexer 32, but by a GOV header
multiplexer 33. Thus, the object intra-coded indicator signal 7’
functions as the information indicating whether the entire VOP data
31le contained in the GOV are intra coded or not, and is multiplexed

together with the GOV header information into the GOV header 31lc as

30 shown in Fig. 9 by the GOV header multiplexer 33.



20 for the processing of step ST15-3. Fig. 21 shows an internal
configuration of the header analyzer 42 of the present enbodi pgent 3 %§
shown in Fig. 18, and particularly a configuration of the V 280

anal yzer 55 in detail. In Fig. 21, the reference nuneral 58 designates a
start code analyzer; 59 2 5 designat est& VO header anal yzer; 60 designates
a VOL header analyzer; 61 designates a GOV header anal yzer; 62 designhates a
VOP header anal yzer; 63 designates a tine code; 64 designates a nodul o-tine
base anal yzersn Gaqddesbghadvhoaghodkld GridseBtbasieod iferdesi goatastigugdegoded
VOP absol ute display tinme generator; 67 designates a VOP tine increnent 30
anal yzersuch8ttesi tinatheadar VaR] t ipitexenc Begamdrat®® dbsi Hriatteobdett ane 22
April 2002 28 skip controller; 70 designates decoded VOP absol ute di spl ay
time; 7LngsergRdedsingdrataresigiadr it E6aM e IRPIGFS plRS F A8 iNgf or mat i on

t t.he d d i de; d 72 desi tes. i d i nf ti head
anal yzer S5 Rrhon SHI0RY T ok L8R AAPEROW ng oah F ALSFRAT CORGtRati on of
the gr af@féd;;ﬁn;ﬁ%ot £ bB5e L0 1ag raboysed @ngiaat&;ts_iwafwg-c_a%?hawgloggf erence

nuner al esi'gnates an~object 1 ntra-coded decisiOn section; an

desi gnattesincorig 6. it rYidRidery sivhen shelobgact Nextra-tddirapeisiruenion t he
header analyzer 42 will be described 10 in detail. Fig. 23 is a flowhart
i |1 ustr astionglt héndperbindwhethehdhecemickreaMaP ydade gongisitetidng the Wy, 21,

which illustrates the header analysis af step ST10 as sho in Fig, 19 in
nore detdi FOVATE E‘éaﬁfeﬁnﬁﬁ%tl‘?%@a ‘sz"‘BF %%éeﬁgﬁ%’h‘fe r’rﬁoﬂ?%\gﬁ?“é?édgtﬁdes t he
15 obj i -CO {di Si A I t carries
10 OP] SPirgIbE R 0UR SAUEAV - Sanths Toak AT LU lihopty 2, andy car 1 e
Hergg " fﬂeamalﬁgppeféwtars%ﬁer@éﬁc& tiarthecddd awdngaepersitgnan. 7When carrying
out the image decodi ng using a software decoder in such 20 an environnent
as only |im tedthesnoreeslaheughathalbicdingkeppaRlusand heegpnesenta PC
(personal conputer) and W5 (workstatjon), and hence all the coded VOPs
cannot sEbgedBeRY 1 incimylenrate)iin EBAtYIY of SRHdvars 3hshowpsin Eige

decoded b Ki ppi ng .readi of the.remai ning VOPs hod,_of _usi t he
oby ect . irase e dhR e e e G B A eAe By BedBh et el ¥ 1 e
header 393l ¥shshdY¥pdheatierdsen RNahYZRlented th8ostMte COOL-RRGE YERHs D8 first
anal yzes the start code containedin the coded bit stream 30 supplied (step
ST18j. Tthe sStrctionedef ahel preteniiSertipliineas I benlbd impledentied bhaedty header
anal yzer 59 when the analyzed start 3 0 code indicates a VO (_step ST19 )
to the i aneRitor MHAIGhaEr eBecufifen the Zroggam a9 hewpoin Hdggnad wheldo st ar t

code indjcates a VO .(st 120) , to. the GOV header, anal yzer 61 when the
anal yzegjhé'ﬁaﬂs's%oac%" di ggt g%fa&@o&O?lg\f”e’bg Wf%f‘m,en%%d to the VOP header
anal yzer 62 when the anal yzed start code indicates a VOP (step ST22).
Incidentally, the bit streamis supplied to the 5 video signal analyzer 44
when t heMBOBIMENTIer anal yzer 62 conpletes its anal ysis. The VO header

analézer 59 anal yzes the VO header information in the bit streamfed from
the2@tart codé® &ngl preserss enbadineppld do eReckianas Wahm Bhe aresketanal ysi s

Lo e S Bbe 98 AR e e 31 eR g SR ool YOk et anal vzt 00
signal  75diRgtf@nki dnbhi BP9 ng means in a video coding system according
to the MPEG-4 disclosed in the ISO/IEC JTC1/SC29/WG1l1/N1796. The
coding means carries out coding of all the VOPs contained in the unit
25 such as a VOL or GOV in response to the object intra-coding instruction
signal 7, the information indicating whether only intra coding is to
be carried out or not. The multiplexing means multiplexes into the
coded bit stream the object intra~coded indicator signal 7’ and display
time multiplex identification information 34. The object intra-coded

30 indicator signal 7’ is the information indicating whether all the VOPs



fromthe start code anal yzer 58, and supplies the bit streamafter the
analysis to the start code anal yzer 58, and the object intra 15 coded

i ndicator signal 7' analyzed to the VOP header anal yzer 62 and? ARTRONTER
deci sion section 54 (step ST24). The GOV header anal yzer 61 anal yzes the
GOV header information in the bit stréd@dmfed fromthe start code anal yzer
58, and supplies the bit streamafter the analysis to the start code

anal yzer 58 (step 2 0 ST25 ) . In the course of this, the tinme code 63

|yzer 58 (step 2 course of | _ 63
eader SHAFYLar 60 NPT Eran o LR T Do B hme Ty es T 1 he

descri pigrofoef the @IEpadiymenhe dnulNalext héempieliaiaitabnofnfdena¥@Bnheader

anal yzer 62 which 2 5 corresponds to step ST26 will be described. Fig. 24

i s a fldndhaates IWhetheat ting adseloperdismayotingelnformasiderohrdllyzhe 62.
First, the bit streaminput to the VOP header analyzer 62 is supplied to

t he nodYPBEst¢eRtaiasd Hh&?‘?z@?l%&‘,lcmscﬁ UHaPy Y tReEsbe sRid@cEiveRE base (
st ep. ST26-1. and _supplies the nodul o-ti me base 65 22 April 2002 30
analyze u}%l%%%x (?5d8§QVOD absol ute display tinme generator 66, and the bit

stream af ter gille aNahyRts EBnENGLAMR ohi §B theCyERREcadAalivZele Bfesdite VOP
time increnment "anal yzer 67 analyzes the VOP tine 5 increnent in the bit

st ream satpplimeht 2st Fne NMTbeRcgder andhowppin €sgt HE MOPat coref iigneaeiant 68
anal yzed to the decoded VOP absol ute_display tinme generator 66, and the bit
st r eam &REEr CiorRe &9aktPsiYOR encrder refrthek PpPedHien [leps edhowrhdndBeédded VOP

absol ut g dirspl &y, LI re_genetator 66 generates, 10, L, fgraded VOB Aol ut e

10 embodiment 1. The present embodiment 2 differs from the foregoing
embodiment 1 in the structure of the header multiplexer 8. In Fig.
11, the reference numeral 34 designates the display time multiplex
identification information; and 35 designates a time code
representing the absolute display time of the individual VOPs. The
15 remaining members are identical to the corresponding members of Fig.
4 designated by the same reference numerals. Here, only the header
multiplexer 8 with different structure from that of the embodiment
1 will be described.
Fig. 12 shows a configuration of the header multiplexer 8 as
20 shown in Fig. 11. In Fig. 12, the reference numeral 36 designates
a VOL header multiplexer.
The header multiplexer 8 as shown in Fig. 11 carries out in its
VOL header multiplexer 36 the following multiplexing. Specifically,
the VOL header multiplexer 36 multiplexes the 1l-bit object intra-
25 coded indicator signal 7’ into the VOL header information; multiplexes
the 1-bit display time multiplex identification information 34 into
the VOL header information when the object intra-coded indicator
signal 7’ is ON, that is, when it indicates that all the VOPs contained
in the unit such as a VOL or GOV are intra coded; and multiplexes into

30 the VOL header information collectively the time code 35 indicating



time increnent 68 and tinme code 63, and supplies it to the franme skip
controller 69 (step ST26-3). Here, the nodul o-tinme base 65 is_the .
information indicating the time in seconds at which the VOP i 2 £8Migd02

di spl ayed froma particular 15 reference tinme defined by the time code 63
as shown in Fig. 25. The anmount of seconds is represented by the nunber of
"I's" with the additional "0" indicating the end of the data. The VOP tine
increnent 68 is the information for fine adjusting the display tinme with an
accur acycry absb00fe sep1dyWe i noona 1sesenvbRs Gdnseattibend it geteimi ned by
t he nodul o-tine base 65 as shown in Fig. 25. Thus, the MPEG 4 can determ ne
t he VOP aticspidapce iwithdtheathl spdeayrtbio rofltlipledoideaddfidca Fomm exbonmaeionhe
decoded VOP absolute display time (tinme code) is generated as follows. Wen
the modut-tine base 65 of the VOP to be decoded is "10", the VOP tine
increment 68 s "0 "2 : [ i ner 1S .:6-bit
accurate), anlﬁ%eggggg%ngn%%éﬁm?%%g%%?égﬁﬁiégﬁiﬁeg%géaégé% ?@e 158 hour
12 nnut8smndd raeseddsat ibhes @b skt sRliaYordtir® ebdédeLesodes YO
becomes "00 hour 12 minutes 35 seconds”. Subsequently, in the frane skip
cont r ol | mcca8eas” shdwis théiigfoBBaihn foe dafjiathgiint haucodaedndess ahan
section 73 first determnes the 22 April 2002 31 destination of the input
bit stregfondsaekdrdaptay g ehdhebimrdes deuah GsdégaresliloatlBEG gndl 7'

t ST26- 4),. ifically, it _decides, t ther_th bj ect
ot o e HRclBEFeD” Srhms 4% o AP MhriCaa -wiBhSt TEFCRR that 1.
wh locisi . . | ™ . q
(" s{ES'z'i at Sa?ﬂé:%@%gé%ﬁ% , %Egéﬁstl nagt{'%n oflsrtelfljgf% nputg b?’ryg?égeia%%}:gﬁ \(/avi t ched

to 1be furRneabld pr\OR dond o8B 3BV iaddind. tHiRd COftmationwWieatherakhé ect
intra-coded indicator signal is OFF ("NO' at step ST26-4), the input bit
st ream iwhedi caersicha out Haaviedezsdchedi hidn dn actder editiow éor Musih®sThe
frame sﬁ%p VOP deci sion section 74 makes a deci sion as to whet her the VOP
to be atsi®zed is the VOP to be decoded or not in response to the decoded

VOP absol ut e di_spl t'%; e o) e (ﬁg ahso di,splay tine
gener at or 66,£§n téget}he égnbag%rtlfl ortra%%f)ﬂolgg %{%‘ei ggsttl'aljtIjé glﬁaafj%g decoder
si de at n&l‘t&%@!@xé@‘@%s shan tikak i of 71 f&%&@@@g@@ét%@@ff@{e Voamea8ks ppi ng

(step ST26-5). Wien the frane skip VOP decision section 74 decides that the

decbli ngnulsipéerss d36yin FYES'12adi MeepnSE2®ntihat bf Shepghbv@asinehne 1 wpld bit
streamfed fromthe object intra-coded decision section 73 to the video
i nf or mati®oReReaH®-anal yzer 72. On the contrary, when it decides that the

or Ma i - o i L] he_bi
T R R e P S b S RTTHIE rr

to di spliditor 8he hid @t&%bﬁnoé‘m{fﬂie‘aﬁ?&&ﬁ ©e tWRE HBHABL M@l t 1 YPRRe Lt DE 1
di spl ayed per second, which VOPs are included in the prescribed unit such
as the MOcoaddn@OwitFothg Hokkamplge ruldenl)t4de .VOP rate information is 2

pi eces/ second, two VOPs are displ ayed ggr second, which is equivalent to
di shPay each NOMULBEPLEinge vaRHCUNNMYr ArAGEY , Infremathengeeiad JaPa absol ut e

e, oo egbiced olEy! 3 SRR Ol e 00, RSO yopag L1 VOP rate

2) Multiplexing the object intra-coded indicator signal 7’.
3) Multiplexing the display time multiplex identification

information 34 when the object intra-coded indicator signal 7’ is ON,

25 that is, when it indicates that all the VOPs contained in the unit

such as a VOL or GOV are subjected to the intra coding only.
The display time multiplex identification information 34 is

1-bit information indicating whether to multiplex the time codes 35

in all the VOPs in the VOL into the VOL header information area. When

30 the time codes 35 in all the VOPs in the VOL are to be multiplexed



30 to be decoded that have the absolute display tinme "00 hour OL m nute

22 April 2002 32 O1L second”, "00 hour OL mnute 02 second", ang SQ 002%,2

whi ch are obtai ned by successively addi ng one second to "00 heaPE24¥2nut e
00 second". Thus, the decoding side can inplenent the VOP frane skipping by
varying the VOP rate information 71 setl on the decoder side and the VOP
rate 5 informati on set on the encoder side from 10 pieces/second to 2

pi eces/ second, for exanple. Wen the object intra-coded decision section 73
deci des e,a0] ik - i ndi j | ISVASR NNO' - at
step STZ6- )tl;n,g g(r%v%%;éelrt Q‘éfe%l“%cekg%g hapgt%gtsgrgj E%?«‘? ntrrég-r %%%gfrf%gll\]éat or

si gnal 7ind RhieswOk ({YES' sat st epStaprddemichd FE:. 1 aREnSKiP ¥3Rcdeci sion
section 74 decides that the VOP to be anal yzed has to be decoded ("YES' at
step STZ2ktia-cothdé imdiemtionf sigredl 6if repdeserarmlOFZer the dusgdlpyesimde vi deo
informati on headers in the bit streamfed fromthe franme skip controller

69, and ®H&IPdgpplidertificagieon sinfommatéopndd sisamotc Bt ilanesl-yzer 58 (step
ST26.6) . Thus, .start code anal yzer 58 supplies the video signal

anal Gobr”an vt AhitiaBLBtedy heB Boll s RRIEC Lt SO0 TR s o
result, t he 1 {3 cgg%d B : i ech £65.2ak o5t ep
ST26-4 tha tlhz oégjiaeg{:léidnlt@rp%-ggode %ngg?j(‘:ﬁajfég? lgigg%jélpsza%c}g' ﬁ?s G:%I,‘lolﬁt

suppl i es34 agebdl, shectimd eddes 351enVEPL adeoranal yherv@? ihaotttee vodeo

information header analyzer 72 w thout passing through the frame skip VOP
deci si orhessier brfoznatipeseisy 1pn @seshdwigln Faovap vhiehews ki peidrpcribed is

b jt i t din thi t all t VOPs 2 in_the VOL
mi . COMEE oo D 1 1ERGA GEPLS L UPL OB CHAPS Z0P tRFES T6 EOBURFR” cor roct
ntra o 1 ul? B o8B

car PPoq SRR IR ke kS PR T D R T s

i ntra-cogledidaci sion section 73 decides at step ST26-4 that the object
intra-coded indicator signal 3 0 77 is ON, the frame skip VOP deci sion
section 74 deT) dappayingehee GOV h@depmult200ex83 stlept8F 257 Svidh thewhet her
the current VOP to be analyzed has to be decoded or not in response to the
VOP 1 at @ithEEERER IRATSERIaRIFANE PR Loraapiag ppt E e NG RIS SS/EBEFaL i on

header anal yzer_ 72.wit ly-the in it .stre ! i decision is
header  anal Yoled 2ot iy b oyt ol ceamut t Lol s dleg)
ski pBi NGerohhichel FobaGRIGHR rVEENE @ r@RERE  eriiidigei@ded i ndi cator signal 7
is ON, it is ensured that all the VOPs in the VOL are intra coded, and
hence t he decTiderodad binmstredrel3y selswiwnaiddsigr.edl3\iGR Usarbeeslecaded. Thi s

mekes it possible to carry out the frame skip control freely. 10 As

descri bedisibshe, SRIRCHHABSEATCRIRFb IR RRLRL | SLam@Af I/ gut e PEFuchnt Watch t

anal yzes, .when decaqdi the coded.bit stre i ncl.udi ng. t he obj t

T CaiR AR S AP Sh P PP L AR B T e Vet eaaR 7% DRE. obj ect
i ntra- codedeifdiCRe085 SisORdl tihlexERl ShiKRE VAL BESSEP!i8rbehat 16h gg60der
side to carry out, when the object intra-coded 15 indicator signal 7' is

ON, 20r anin skippibbg, afelanyvd/@Rseiimfacoat dancehich intheatéIFPthatrelant oe mat i on
71 set on the decoder side so that the VOPs sel ected are subjected to a

pr ocessi HgestirIp ke aeEprance tineerim3t hehabisgdiraly theasputesliselande by
way of exa t hat _enpl ays the coded bit,stream30, as ,shown in F 8 as a
Coted 20 B9 671 danFel PRIREH TRE aE 7O HBeiERSTE bR ande e BEP ect
intra- cq%e@isgga@,oas%&r@plékeasim thelweedehtp e nstifieagder o80b, the
present invention is not limted to this. For exanple, the coded bit stream
31 as shmeninditiduald vods lbeheesddedventise dnfolmaobpredts iedthar coded

indicator signal 7' is multiplexed into the GOV 2 5 header 31lc. To achieve
thi 33 tmodvdadbinafkasegepr 490R #ampelinerfegirdd BrougioRati shawrghezs) so t hat

not the VOL header analyzer., 75 put the. GOV header an er 76 analyzes and
decodes Nie BRPEHS PP oTuaes PHiaPbrysF iR ey IO F et A Lot he GOV
header 33¢ Lhigsiehables ik be-fdans skipping display control on the GOV

basis. 3 0 Furthernore, a systemas shown in Fig. 27 can be confi gured.
The coded bit stream 38 as illustrated in Fig. 14 represents

the case when the object intra-coded indicator signal 7’ is ON, but

30 the display time multiplex identification information 34 is CFF, in



22 April 2002 34 It conprises in correspondence with objects 77a-77c a
plurality of VOP decoders 78a-78c, each of which consists of #%% ﬁ%‘bﬁﬂ' ng
apparatus of the present enbodi ment 3, and a conposition sect PF at
conbi nes the decoded i mage signals of the plurality of objects 77a-77c to 5
reconstruct a single inmage 80. The sysztzem can perform such display control
as reducing the display rate of a particul ar object by the VOP decoders
78a-78c. This enables such control as reducing the display rate in the
ascendi g o deis oMokt 4R 38hes z@oﬂalnm@h%wxé& iokjoeehs WoIt hehber or der

of inportance are conbined into a picture. 10 Mreover, although it is
assuned ihifatmé tieorVGBbde@adén Pigit HES,ptesendlanibveditimat i¥formnatdpabie of
decodi ng the coded bit stream generated by the VOP encoder of foregoing
embodi B tiplesrfl ieke e YORAGadet daéormakl bt cvdPepindiyi AdakV8BSor 31 as
illustrated in Fig. .8 or.9, .this is_not, essential .t he esent_ Lavention.
For exaﬁ%}l Je‘}élf@tte%etkb‘? g?%ﬂFlY%\tféW? i %ﬁ?n}:tékr\e irﬁ% Fﬁ%%cé]%t]}ngncf(%[et Eg osry{g?%m t hat
reced vegybRe,pi laisplggne e 8544 Y o HODR 1Rt AP RALALMS haRdedepedes i t,

but also a systemtha dleco es a coded bit streamthat is once encoded by

t he codithe appartidivoandstdesplstyered in a recording nediumlike DVD. This
al so applies to the decodi ng apparatus of the other 20 enbodi nents.

EVMBODI MENT 4 Theecpded dritt stivednndhtass iilhuacedrathride it h1} mepyessens

invention relates tq another exanple of the VOP decoder descrihed in the 2
5 f or eg&PRFEFodT IR @?thsﬁ%i"?ﬂ@&flllﬁtr?ﬁgog%ﬁ TeGaErT éflgf’ﬁy%pr %%‘gnt

enbodi . hQE oTI 1.nC j OP . rate
i nfor na@ﬂ%nﬁéﬁ%%?%ﬁ%%ﬁﬁ? Bs'%(ﬂlg‘%%%ggﬁieg%el?int %g%% ﬁer Jﬁ% t %yﬁ%g% :H{eader
i nfiog mathey Qe henLneadebdss & iRRA 1HNLAOPY 1aUihd POL dirsphaXip08ké®! based
on the decoded result. 30 Because the VOP decoder of the present enbodi nent

4 diffedsatbrite hed@eApmflorad2o08 sechéoVPhdedodéhinfcasee Bmbadilabive 3 only

in the structure of the header analyzer 42, only this conponent will be
descri b&dme FLRToTBtiRBuAN aFhe YRR header AlndodBathrR 9Gtdam 82dderbded by t he

oP decoder . h nbodi .. The .cqd i h
e REEt 8 sAh sREEBED IR PR b inheRa R S e ARURERR L 2> 500"
mul ti pl %ﬁeghgﬁibﬁ fiﬁt&%éﬁh%ﬂeﬁe%@ ohrbhpacesedaRide Skigsd 3% asoshown in

Fig. 8, whi Is set on the encoder side. Thus, the VOP rate information 87
i s Il t ithkeXgd icat borawVEh theatliate 8ddles hnMing. V@Bheddier YOPormd e dnn3%s.mat i on
is such information as 30 10 VOPs/second when the encoder side encodes 30
VOPs per secégddedayiibedaahivue, Higpresents egbpaipentaby sanhdwasysesh
internal_ configuration of the head nal yzer 42 characterizing the present
enbodi mgpr?84.l£ ?{W%lé’ieﬁ@,s Jtrho :%E‘Fegéﬁ?ée FhF %j%cetsiléﬁﬁflegocgecit art code
anal yzerng1o, 84 deshanat 8hidn\ddiReaderanal izeke v8b e8| Aakesudifpunt

obt ai ne&ngy r?:ounti%g t he nulnber olf anal yzed VCPsevvith whi ch theus%rgdrjt code
i s anal yredv@b ulekirgnaths mntfraaredikgp tHP dieplapl tie mditdpsexgnat es VOP

rate information set by the encoder; 88 designates decoded VOP selector; 89
dedd Gnatidsnt Jhraidicac infafmitian 9d; and U ¢éBpgaedes igdicating the

absolute display time of all the VOPs in the VOL. Thismakes it possible
for the image decoding apparatus that decodes the VOPs by receiving
the bit stream generated by the present coding apparatus to decide
as to whether all the VOPs contained in the VOL are intra coded or
25 not, and whether the time codes of all the VOPs are collectively
multiplexed or not, without decoding and analyzing the individual VOP
headers. This makes it possible for the decoding apparatus to readily
identify the VOP to be decoded before starting decoding of the VOP,
and to carry out decoding with varying the display rate and decoding

30 rate, and to access the VOP at a desired time with ease.



2 0 VOP header analyzer. Fig. 30 shows a configuration of the franme skip
VOP controller 86 of the present enbodi nent 4 as shown in Fig, é% In Fig.
30, the reference nuneral 73 designates an object i nt r a- coded?@&PIL3AR
section; and 91 designates a frane skiﬁ) VOP deci sion section. 25 Next, the
operation of the header analyzer 42 of ihe present enbodinment 4 wll be
described. Fig. 31 is a flowhart illustrating the operation of the header
anal yzer 42 of the present enbodinment 4. First, in the header anal yzer 42

of the present]eithedi flentfotegdhhd keafibds m0edpl anes Vaed Bk goalneesrt he
start code contained in the 22 April 2002 36 - input coded bit stream 81

(step ST2W obAsch imewma-codeteimstiaattocodigrmial’y z edi g3l ayupmeasul thig ekt
streamto the VO header anal %/,zer 59 when the anal%zed start code indicates
the VO (densisiogtion informatin Heatd it iFRargdes 3P4afneh Wgecadrd P2Ed start

code indji.cat V. t 129). . 5,10 [ al yzer .61 when
the anal @tzree&%%t%’:—,{%98?81945?%%?%%1@51}%%5(; &Nl% %%g%gg?gﬁsan%’ ?%Sﬁnﬁcéa rane
ski psVOR £ QRkr 81é£dnB&nvbgRidhe Palyand1s] AHe e068didi Gatk8smidg ¥EP, in
whi ch case, every tine the start code anal yzer 83 detects the VOP start
code, i tcanfdyemredtss iirs theufibElowindy exppbies 1 taxdc@unt 85 to the franme skip

VOP controller 10 86 ( step ST31 ) . Here, the count 85 is reset every tine
the VOL S¥&@¥MPLEodk is detected. The VO header anal yzer 59 anal yzes the VO

header information in,the input bjit stream . and_suppli e hit stream
passi ng thr o[%n #’ﬁ&“’aﬁ%l ??ogﬁgkbftb THE L éﬁtofto 'arjrglfygg? <§§e(: ep
ST32). e : 8 : . b VOL
neader 1 Tarret o e e Tt 2 o YOy vor
rat eoi nfaograivhefedy thandi spnp) itemet el higlext § ot PRISSItIgnt i fyigittbe

anal ysis back to the start code anal yzer 83, the anal yzed obj ect

i ntr a- cotfectannbée catldripdiegadl iTto tithet BV headers Ki0g vPn ciore rbljeet 20 86, and
the analyzed VOP rate information 87 to the decoded VOP sel ector 88 (step
ST33). THEraoweReddadisAary 496t Andly 288 Yk NEERYH&P FRESGHL £8n in

the i npyhy biok Sd eam ANASYRRA §31 8 Rbbs UERATHRASE! e B5PY e

can also be multiplexed into the GOV header 40c when the display time

15 multiplex identification information 34 is ON. In this case, the
display time multiplex identification information 34 indicates
whether the time codes 35 of all the VOPs contained in the GOV are
multiplexed collectively into the GOV header or not.

(EXAMPLE 2)

20 As shown in the coded bit stream 41 of Fig. 17, all the object
intra-coded indicator signal 7/, the display time multiplex
identification information 34 and the time codes 35 can be multiplexed
into the GOV header 4lc. In this case, the object intra-coded
indicator signal 7/ indicates whether all the VOPs contained in the

25 GOV are intra coded or not, and the display time multiplex
identification information 34 indicates whether the time codes 35 of
all the VOPs contained in the GOV are multiplexed collectively into
the GOV header or not.

Thus generating the coded bit stream makes it possible for the

30 decoding side to readily identify the VOP to be decoded on the GOV



the anal ysis back to the start code anal yzer 83 (step ST34). 2 5 Then, the
decoded VOP sel ector 88 conpares the coding side VOP rate inf%gﬁt.iﬁ%ra 87
fed fromthe VOL header analyzer 84 with the VOP rate inform Ri2P02et on
t he decoder side by a user or the like, and supplies the frame skip VOP
control ler 86 with the VOP sel ect infdmation 89 indi cating the information
on the VOP to be decoded 30 in accordance with the conpared result (step
ST35). 22 April 2002 37 The VOP select information 89 will be descri bed
in ”Drekﬂ%tﬁi,'to%%igﬂeoﬂgr@eé&ﬁh hetWGraratRy ithboasbinn Btef 8y fdrom the
VOL header anal yzer 84 indicates ggo pi ecesﬁé%cond, and the VOP rate

i nf or matdeandidg set-eprartcheo drakedeimdiedecaes sl o fihecelP secondsited thns. case,
the 5 VOP select information 89 indicates that every other VOPs are to be
anal yzed. This corresponds to the fact that the decoder side decodes the
VOPs al en decoding the bit stream encoded by the encoder side
at a ra?&Q@EW%%ces per second. Next, the franme skip controller 86
carries out therpragessyiRgntO; SROUBCAEaSRPH1 B 3R eSIRY 1 pHRaLEsRMe Skip
control processing wll J'nO\l;lv be desc(r:(?1 e togé?%—er wrb?ﬁ tﬁ% l\I/IOD header

anal ysi & AP éedeTTdbl ] b ek cr fsed Fomteganét g6 irdPVOP hragds Beidelcblifmy coded
deci sion section 73 in the frame skip VOP Controller 86 decides the output
dest i natthencodled . thstream eyameirate@dponde VOPténcasisiredesenibad dodehk 15
indicator signal 7 fed fromthe VOL header_ anal yzer 84 (step ST36) . Mre
speci fi éé’l’-’??fg”ﬂ%ée“l?ﬂdé@?n?nh Qﬂ%@dé@eﬁé??%?]&ry's YRIT G AEs, as the

out put I | fLhe i t. Pt s f q C i sion
secti ong‘g?a%@%ét elqogige(g?éél%%reg- gé e%é(fe&ai(}}ngta? g? éﬁ%ﬁs%%r%(gg fad:and t he
VOR headariagedy 5286n8P mhaasthar bl 8athd BbFagSie emBodinditC atfonStigal is
OFF. \Wen the object intra-coded indicator signal 7' is ON, the frane skip

VOP deciceted siecs togand land folrecdnrtanmd 1skg heORi spiay of |tere 8écandded0Rs
deci sion corresponding to step ST37. Specifically, the frame skip VOP
deci si oADSBEEPEARTTE WakBsthe dedisi 6f e tHMAdt Aer the VOP to be 2 5

anal yzed is be decod or _pot in response to the VOP sel ect .information
36 and count B Wb HESPFANR Al GERCABETb o thEe 1RSI SECAEH fes ¢ ha
the VOPabﬁaf:&t@%gd@ﬁa@egdéE)YE§"tn%tp§és%91tSéE§>7&dmehtswpii B8 deleripay! Dbit
streamt o the VOP header analyzer 90. In contrast, when it decides that

f urider Bapalhysitdhel cparardoasstitiie (€xNEt18g WORt det@perSIS Hilsclobéd Supta es t he
input bit stream back to the start code 22 April 2002 38 analyzer 83. For
exanpl e ISRKERC tFFE1VBE2 S 4IGEE/ NLdPBrang senf®Th/ nghe Araratian ehehe(F¥P to be

anal yze ta(ge pl.ace _at , ry other W he fra Kip deci si on section
91 rakeSeHONRE IS5 &t Héﬁ/tek?% o@éé(oaﬁ\ I?%& ﬁ’(?ESstgEy%U\ﬁe%o ¢B8unt 86 is an
even nupRekri GHhliNRAE BN M BRaPattie 1GAURL the @b QL RUDDEF . nthe VOP
header anal'yzer 90 anal yzes the VOP header in the input bit stream and
suppl i eprebenbidmidiasnt a t ethatheésanehey shusmchhdok to ddwdet ahé swpetanal yzer
83 (step ST38). The start code anal yzer 83 supplies the bit stream 43 after
t he2Ginalpsra-eedachindicpdorstignall ) BOdirpgrestaely deeoderihe VOR 8mygeashen t he
anal ysi %atsjgdtct]r%\ t Cepvgfggeorf 61‘:@1%' §8£a1 will be mainly described. In the
following description, it is assumed that the coded bit stream 30 as
shown in Fig. 8 is input to the VOP decoder.
Fig. 18 shows an internal configuration of the VOP decoder of
25 the embodiment 3 in accordance with the present invention 3. It is
assumed here that the VOP data consists of the texture data and
geometric data as in the embodiment 1, and that the decoder has the
function to decode these data from their compression data received.
In Fig. 18, the reference numeral 42 designates a header

30 analyzer; 43 designates a bit stream whose header information has been



90 has been conpleted. Thus, when the object intra-coded decision section
73 of the frame skip VOP controller 86 decides that the obj eﬁé i, Nt r@-goded
indicator signal 7' is OFF at step ST36, it supplies the inp 2 Aptl 208
streamto the VOP header analyzer 90 w t hout passing through the franme skip
VOP deci sion section 91, which pr event< the VOP from under going the frane
skipping. This principle is the sane as that of the foregoing enbodi nent 3.
In contrast, when the object intra-coded decision section 73 decides that

{ he obj effaliyBbHs- £odetkiigndieat #rvisienalighal 2akhlivee@dN ab &d£n3t3s, the
frame skip VOP decision section 91 nakes a decision as to whether the VOP
to be anporetdyatodueederd; Hasddsidnetdecodedmetr rynadecoder pdfjodssidmateke VOP
sel ect information 89 and count 85. Then, it supplies the VOP header

anal yzerdespdgdt geergir ichdatapud 8 asignpeam tocbredcegaeddatiziedby carryi ng
out the VOR frane skipping., 25 As scri.bed,aboye he, present enbadi mrent 4
oper at esdﬁsi}gpaggst%gegg‘f%%gﬁﬁad%% gi @ﬁasrﬁgn?tgi c%%(%oc{%?a?g)fttunﬁaga%a;f (L‘P]rdllct i on
to carrysliinhhes SRIRY i FESHEA!; Rasss @k iidiareesl dordlondesAdifgihe bit
stream i ncl ucrﬁ ng the encoder side VOP rate information 87 nmultipl exed into
t he VOL 3peakel ghst€s kidodadoprédie-tdnnodextstalelatian 8ddiéd amatieBead0 present
enbodi ment 4 is configured such that it analyzes the object 22 April 2002
39 i ntINRASANEER rificdaten ssafdan; 735 wWrshgnetediongruhcexdyas dataisbbeam

i ncludi ng the object intra-coded indicator signal 7' nultiplexed into the
VO headBe: STRESS riesiry S poed Bl ceshiBRCTh S aBee: P GRae ndi oat or
Sona e Lo 1BAs e MG dPRIS 0N ke (RIGLDAL: Ah Sl UOR data
are intra coded, t0 carry out Such processing as displaying the obfécts

asspgi atRdoaihf ipesetvePadatmow tih FiLgelsKi T ngheaY i 68 Skiad n¥Psei N
response to both the VOP rate information 87 set one the encoder side and
t he VOP desmtceibed oriidt ireferénsettorighe t@cadbrlSide. 1 0 Furthernore, the

present enbodinment 4 is configured such that it decodes the coded bit
stream 81 i ndigFditng-heherdns} Btk stresm 0o durRicchtdrhsipiserAnadgeyoP rat e

i nformatjon .87 .in V! r.. Jhi | es si i nt r ol

i n addi tz#zdnw}%locq %régiz}%\/eas%%%gsgf%ag ﬁ]}a—’ :‘v@%‘gng%%%ﬁ%’e \f;ig%aﬁcféeﬁ{ é@?@%‘?ﬁﬁégabl eto
per f or miqj sptspuaNcehy dth bres®r HedPPMGh:28Y wladi b&deYPmned Nhbet gsPasauUse it
i s unnecessary for the present enbodiment 4 to anal yze the individual VOP
healler s 3T 0dlecode the relative tine information (nodul o-tinme base and VOP
time increnment) about the display tines which are set individually.

Al though it il &8s eedsencf Haisertdiprhjgeek pirasarrefed Hadicakon sdgnatodi ng

si de recgives .and_decodes ,t coded bit stream_incl udin he encoder side
VOP rat & 1T L BTG LaP S SR o] Ut GEEC meagroty et BR TR  Fihvent  on
i's not ldgni-hedrhfha MinGrrRFALC £XAIP 8t Bog0tled bit stream can be decoded that
has the encoder side VOP rate information nultiplexed into the GOV header.
This is inpl substadehylpr oke thingtFeamal IZihdeadder dndbyrari@2of whibtle header

anal yzer 42 wth the function to decode encoder side VOP rate information
93 44 sHewAnakyzsdgPy ghe header analyzer 42, is supplied to the video signal

analyzer 44. The video signal analyzer 44 analyzes the VOP data,
divides the data into the geometry coded data 45, texture coded data
48 and motion information 51, and supplies them to the geometry decoder
46, texture decoder 49 and motion compensator 52, respectively (step
25 ST11).

The geometry decoder 46 decodes the geometry coded data 45
supplied, and outputs the decoded gecmetric data 47 (step ST12).

The motion compensator 52 produces the decoded prediction
texture data 53 on the basis of the reference texture data 57 read

30 from the memory 56 and the motion information 51 supplied from the



Thus, the VOP rate information 93 beconmes the information indicating the
VOP display rate in the GOV. Furthernore, as the foregoing enhodir b 3,
the present 30 enbodi nent 4 can be configured such that it h M Bi t
stream 22 April 2002 40 including t - obj ect intra-coded indicator signal
7' encoded on every GOV basis, wth offering a simlar effect. In this
case, in Fig. 29, not the VOL header analyzer 84 but the GOV header

anal yzer 61 has a function to anal yze the obj ect intra-coded indicator

si gnal #idecastgrial renfkilgzeB244 naitepheTVE)L. header anal yzer 75 but the GOV
header analyzer 92 has the function to analyze the object intra-coded

i ndi cat or si Jh&l tgxtusepteesdgipha. ravhosescihe thegp cedanfranbbditexsird can

achleveaoa dvant eS|mIa toth f the foregoin nt 3. by

78 A5 18 oecTRIoaCe U Fﬁ@é%ﬁesgﬁﬁ%a?ﬁ&#mﬁ%fdw"@ Epen

ggglc))é: 26 d,c }3 rﬁ q’bg @ S H i Jsg de;nc];?[:)ed
SEPEEH B8 B Ao LR, R el

in connec |on 0 true decoders

of of heijceahedi tBituseiAED 501 [t de steas! i brd defoied ﬂ_é'btﬁ}ret bgti ool e ng
enbodi ments can al so be appli ed to configure the systemfor 15 decodi ng and

conbi ni sypalpedriad itthe GNTBB] ENTER aecshbom sertiiog. 527. EMBODI MENT 5 The
enbodi nent 5 in accordance with the present_invention relates to an i nmage
decodl ng appdhst LNTRAPAFIER eﬁcwqryﬁﬁgtb% Etfeééaﬁﬁd“aéﬁﬁ? 2099 SRy Phg  VOPs

| 1TORLA0Y ASHLCTLIE, DlfCRl Y 2 CaHED Bl Sycambia, | el s

|n a VOC rgnar, and ©

GOV | ayehtihecbadm 1¢Rdeat ot A1 auon'r@&f@éesttusmg the absol ute d splay time
of the VOP at the initial position of the GOV. Since the present enbodi nent

5 differs fraigthe02id adlodtngrapidnatuatohg tttes axnedyINTER JAdecisdohy t he
configuration of the header analyzer 42, only the configuration and

oper at | OResRtirR Afcaber Sa‘rlélWébe@m/INEERdmﬁl@@dsecgé@ndéé in phe he
present enbodij on%@’oﬂs Ee decoder will be described that receives and
decodes PFRESEH eBErdam 30 as shown in Fig. 8. 3 0 Fig. 33 shows a
configuratio th n n r

g k196t NEy %rnsé E&) 1}:211-% vAdubNokNene 40P %ﬁt%%d%% t he

enbodi ment 57 n-accor e wt resent | nventl on.

ref e_renc.i_@dm_uarwﬁla%ade_si,grtatiee&par§tmr_t mogdei analiyzaed Bét_ejaesmgaai)es a
storing nmediumfor storing the coded bit stream 30 transmtted fromthe

codithg si de, Wohgohthe cbiestoiptiéakeodedDRANLCAtSRANMGNB LoV’ al#li®dk (AYESE
connected to a PC,_ 96 desi gnates,_a VOP header anal yzer: 97 designates an
ext er nafySEe® 35 me QodEhegg‘]?@s/lIgﬁgﬁege%lsflP&nﬁeEﬁ/ hiree é‘?‘ge]éhd 99

oS! JroLSEgl SOOI AL Pl Flgsp e AR O on o
nunmeral 73 degi geatesst with this, when the object intra-coded indicator
signal 7’ is OFF (“NO” at step ST15-1), the INTRA/INTER decision
20 section 54 selects its processing in response to the macroblock-based
coding mode information 16 decoded by the video signal analyzer 44
(step ST15-3). Specifically, when the macroblock-based coding mode
is the intra-coding mode (“YES” at step ST15-3), the INTRA/INTER
decision section 54 outputs the decoded texture data 50 as texture
25 data 55 (step ST15-2), and when it is the inter-coding mode (“NO” at
step ST15-3), the INTRA/INTER decision section 54 sums up the decoded
prediction texture data 53 fed from the motion compensator 52 and the
decoded texture data 50, and outputs the sum data as the output texture

data 55 (step ST15-4).

30 Returning to the flowchart of Fig. 19, because the output texture



10 the obj ect intra-coded decision section; 100 designates a conparator;
and 101 designates a storing nedium Next, the operation of t he%g®5

anal yzer 42 of the present enbodinment 5 will be descri bed. FingE@ a
flowchart illustrating the operation of the header 15 anal yzer 42 of the
present enbodi nent 5. In the header aﬁ%ﬁyzer 42 of the present enbodi nent
5, the start code anal yzer 94 anal yzes the start code included in the input
coded bit stream 30 (step ST39). The start code anal yzer 94 supplies the

bit streapst st he Madheadere andsLgBEnb Yo ecbRengnal tyz8dwsi @¥dn Gadg 20
indicates a VO (step ST40), to the VOL header analyzer 60 when the anal yzed

start cate mefoeat®s (8tMOLSTIH)ep TREA fdredaiichpr&shizayids aaatiekpubl when
the analyzed start code indicates a GOV (step ST42) , and to the VOP header
anal yzerorpghgheacrelelagkabpséd, sthhiich dedénenditancesied \@rrqdade preqiud) .
Incidentally, after co eting the,anal ysi,s by.25 t.he VOP header anal yzer
96, he HHAEESETBHIY dTabRRI S EREoSLAE TS S RIS SRl JPeFoaPERsmnEo he
Procgssidi kscLetidee i kel 89%@9@&&%@,39@4? BRGNS Yhgeo

signal anal yzer conpletes the analysis and decodin t he video signal of

the curr®ireMOPvodhies Yompeated, amal YZethdtaral ¥3es dheh¥Chéendap is
information 3 0 in the input bit stream and supplies the start code

anal yzemd4 detebted,22happrdcefingd 2ethenditto stepafi bl ttor cehey andl ybés (step

ST44). The VOL header anal yzer 60 analyzes the VOL header informatjon in
the | npUfidsPts saMAdea LRt Saish PREE A EaE AN EABHENS HiRyBRGOGRGE FNe he bi t

stream aft %5b593%%na?§é§i'§gé§t‘9ﬁ Sj-%%) C}lﬁ%&tt % eggf:%giéc)ﬁa]t@hi s, 5 the VQL

header afial yZer he™ object ra-co r' signal 7'

coni gi ned i n §NQcMChybeaey, tABMVEHRAEIRR Y bt tnd ¥Rt headiiimrnal yzer 96.
The GOV header anal yzer 61 anal yzes the GOV header information in the input

bit strempmraasd sspfdlilesst hEisstarit cedddanady zey Whéthet htld dddiecbit stream
after the analysis (step ST46) . In the course of this

intra-coded indicator signal 7’ is ON or not as illustrated in the
INTRA/INTER processing of Fig. 20. When the object intra-coded
indicator signal 7’ is ON, that is, when all the VOP data 30e

15 constituting the VOL are intra coded, the VOP decoder outputs the
decoded texture data 50 as the output texture data 55 without making
the decision at step ST15-3 as to whether the coding mode is the
intra-coding mode or not on the macroblock basis. This makes it
possible to reduce the INTRA/INTER processing by the amount needed

20 for the processing of step ST15-3.

Fig. 21 shows an internal configuration of the header analyzer

42 of the present embodiment 3 as shown in Fig. 18, and particularly
a configuration of the VOP header analyzer 55 in detail. In Fig. 21,
the reference numeral 58 designates a start code analyzer; 59

25 designates a VO header analyzer; 60 designates a VOL header analyzer;
61 designates a GOV header analyzer; 62 designates a VOP header
analyzer; 63 designates a time code; 64 designates a modulo-time base
analyzer; 65 designates a modulo~time base; 66 designates a decoded
VOP absolute display time generator; 67 designates a VOP time increment

30 analyzer; 68 designates a VOP time increment; 69 designates a frame



GOV header anal yzer 61 decodes the time code 63 in the GOV header
information, and supplies it to the VOP header anal yzer 96. T%f VCFDOIagader
anal yzer 96, which carries out the VOP header analysis at ste é’?ﬂ?'z,
conprises a structure for achieving high rate, 15 sinple random access of
the VOP disclosed in the present enbo nt 5. The structure is inplenmented
by the frane skip controller 98. Fig. 36 is a flowhart illustrating the
processing in the VOP header analysis at step ST47 by the franme skip

cont r ol |gi pO&entRefie ket MY Hes Finga t 33 debesdd yob heb g taakel ¢i gl atheindP7header
anal yzer 20 together with Figs. 34 and 36, the VOP random access processing
will be désdignabes . VOF rate iafoopatien as theidicpdent sate hefpondtuidinnget

condi tions 1)-%@ are,%ssuma .. 1) The decodi ng and di spl ay, of obj ects
is carri®%d t86t d85PIBa SRS/ 28 AnF I9FEATRYEEHE J3GER bREOTIaTERm Be¥I¥T in the
storing r;%%lﬁz 95 (such as a storage like a CO-ROM and DVD, a nenory like a
DRAM and’ %}"and a hard disk drive connected to a PC) . In this case,

the §ime codesqarezeaghy diizpkayesy iy ts'ﬁ%w@h%péﬁﬁrﬁ:%&%@m ESNSYREREPBRSM Wi th
the VOP display to notify the user of the absolute display tine of

respect iofeté® fY@Re. skire condedl ez 6Staeamowanirb@igr a?isf errr @dgt radn the
decoder to 22 April 2002 43 the readabl e storing medium 95 through a

net wor k LSEeBPBGEdHEISrRgG Nt dFianates FRoRIRGt dnEpa-¢Pdedisesdphen at any

desired posi.tion, the sanme tinme._ the tine de alsp halts.at the
cor r espdpgtigryaed Tite BT, T erern AR NG RettRRn SeFLifh | nage
di'spl ayed | Ugledpel GiLobakdtNith bRGACEOMAT anklySr ADSHTRIL Rl cLhBC4Ser
wi shes to extract fromthe bit streama VOP I Nfage at a position before or
aftes the skepped position as a still picture. (3) The user inputs the tinme
code of the VOP inmmge he or she 10 wished to extract by such a neans as a
command desi diigti 23 ishe fillowehaotié lonstratindkehe Tiperahpon ofi tee bedder hus
ent ered becones the , ) . . .
analyzer 42 as shown in Fig. 21, which illustrates the header analysis
at step ST10 as shown in Fig. 19 in more detail.
The header analyzer 42 of the present embodiment 3 decodes the
15 object intra-coded indicator signal 7’ fromthe bit stream, and carries
out the frame skip control based on the information provided by the
signal.

Here, “frame skip control” refers to the following operation.

When carrying out the image decoding using a software decoder in such
20 an environment as only limited resources are available like a CPU and

memory in a PC (personal computer) and WS (workstation), and hence

all the coded VOPs cannot be decoded, the “frame skip control”

restricts the VOPs to be decoded by skipping reading of the remaining

VOPs. A method of using the object intra-coded indicator signal 7/
25 will be described later.

In the header analysis by the header analyzer 42, the start code
analyzer 58 first analyzes the start code contained in the coded bit
stream 30 supplied (step ST18). The start code analyzer 58 supplies
the bit stream to the VO header analyzer 59 when the analyzed start

30 code indicates a VO (step ST19), to the VOL header analyzer 60 when



externally set tinme code 97. (4 ) Conparing the externally set tinme code 97
i nput by the user at the foregoing stage (3) with the tine cogf of. tot(}(ép
currently stopped 15 VOP image. If they differ fromeach othe ,APHIEZ

ifmage with the tinme code matching the ternally set tine code 97 is
searched for and is decoded and di spl agéd. I ncidental ly, since each VOP
usual |y undergoes predictive coding using VOP i nages before and after its
position, all the VOPs 2 0 having predictive rel evance nmust be decoded
before rﬁ?&éh@%ﬁé@sb’é?t WiokB frle cdesk redot i(Reep @R 0h ¢ ©@F Bhe\@vimeadeer egoi ng
operation. In the present enbodi nent 5, however, using the object

i nt r a- coatexl vizeati € awhensilgnahalyzaahdtd e chdanmdlcdapes NGOVl (seepdBratnkes it

possible to imedi ately infer the VOL that is intra coded, that 2 5 is,
under gorenEBelithg MRPthesiderpnadivéer &9, Whandth apalyzasfrar derde dadigateso
decode an egeper he _desi.red MOP picture direct| earching for it.
First, i%q’t%gﬁg?%géﬁﬁﬁé 'c&r%&ilg?a%‘ha%ﬁﬁ’, %bﬁebldtecsg%ieﬁﬂ %%psé%gﬁﬁgdc%? Fggs. out
the gornpladlecodhay RANALEORs ARIRRCIIG Htedoanst i SRodpRatalis s 1N
transition fromthe forégoing condition (1) to (2). 22 April 2002 44 In
this staiws anheysise code of the VOP image to be stopped is cal cul ated. The
cal cul ation consists of three steps (step ST47-1-S47-3). The first step
anal yzes t he ThelCohepder banad vizert he dnalyeseshe (W dpages7informagiionh i s

carried out by the nodul o-ti e base analyzer 5 64. The second step anal yzes
Che. VP 47 1S Rt GHEReI Fq HECH o8 (ki (ete BIStH763)50, ARACHBR ERr 1 bd

VP 1) e RoE 70 PR A gt A S S ee VOB S e e o 88 (EER 1o

t hep podwe i ne base, VOP time increment and the GOV tine code 63 fed from
the GOV header anal yzer 61 (step ST47-3). This is carried out by the
decoded VOP diisoN0lL.cheatidenl ayalyzeer (0 rmeradlyeesothe 08 hesdegainidmtatdonnet hod

was described in the foregoing enbodi nent 3. The VOP tine code at the halt
st at e 150t ERROPISFEgEItFGcorAEN ilpA1IcaYor S$1aRAl bi't By the e shseam fed

Sub t | th i t -th i + Lhi il id
Che. ont STl FYPeBtR 175 Bt B e Rab! T) LR P aRCON Bitestr FebiiRrem by
t he fra%é&h@lggm 1@l 98arMERISRAGL &@@Iésy,h ahBetROMRH RO ndPL. makes a

decision as to 0 whether the current is the VOP a user w shes to

di spbay acudedioindsteqrSdiignal) 7Hyaralyzad tg theeVoP neadederafl yizee 840Bntihe user
w shes to display, that is, the externally set time code 97 with the VOP
ti me coddTRY/SNTERdeqiriont FCHiWpISdy datsDBTA4) -t hey agree with each ot her,

Sra7-a") " ent PHY TSR BRI oo SR ELE T Eer 10)
L Dot ISP Bk e dhpn BEpianye .08 3 MRS Ugre VO Lo
ext er naldhe bet dstireemcaftterOthavahhliybes YOPthe meacbdmdéOamdlides sdir(sesp VOP (
ste 0 ST45?T-255)). In the course of this, the time code 63 contained in the analyzed
GOV header information is supplied to the VOP header analyzer 62. The
definition of the time code 63 was given in the description of the
embodiment 2.
Next, the operation of the VOP header analyzer 62 which
25 corresponds to step ST26 will be described.
Fig. 24 is a flowchart illustrating the operation of the VOP
header analyzer 62.
First, the bit stream input to the VOP header analyzer 62 is

supplied to the modulo-time base analyzer 64, which analyzes the

30 modulo-time base (step ST26-1), and supplies the modulo-time base 65



3 0 Thus, one of the following two cases 1 and 2 is decided. In the course
22 April 2002 45 - of this, the storing nediuml 01 tenporarili étor t he
VOP tinme codes 70 previously used during the conparison by th 2 BWﬁgﬁgtor
100 so that the conparator 100 can selﬁﬁt the VOP tine code 70 close to the
externally set tinme code 97. 5 Case 1: The case 1 takes place when the
externally set tine code 97 indicates a tinme subsequent to the VOP tine
code 70 in the foregoing condition (2) such as the externally set tinme code
97 is 0lraly28d tamdhechdedtded VOP alostd ub@ displey cdmdi gérmratd)y 66, @hd00: 10
("YES" at 10 step ST47-5) . The action is switched in response to the val ue
of the dHjeekitishineancatierr itheiaaleysisi gmdhe7VOR frisg STrEMENt amtleyzer
specifically, when the obj ect intra-coded indicator signal 7° is ON ("NO
at step ST47-6), that is, when it indicates that "all the VOPs in the VOL

are intra co "VObhEPﬁQgﬁgﬁéﬁgég1$$a€¥%ﬁ? %Hea§§f§£gk5¥%eiUéﬁr$#ﬁé‘3” si gnal

99 to "forward searc sen the bit"streamto the start code

anal yzerir@4efisheprStAE -t stheism stippl sédr(stepderagral)yzend S4ppeassheas for
the VOP start code ahead of, that Is, after the VOP tine code 70 in the

condi t i 6IOF( Rime| incramensstd avslyzehletobller tdeicoted- @Riedsiohdi e atimplaygnal 7'
20 is OFF ("YES" at step ST47-6gh that is, when it indicates that "the VOPs
in the VOMCPNRCres, eodt e plEditdeier tisth hbe ANy St Adiv Fatdirapeprs

cannot he.dir ed because they undergo the predictive coding. In
this ca§%?‘tﬁ§ﬁ%é§;ﬁ$ﬁggkode 70 is calcul ated by decodi ng the nodul o-tinme

base 65 and VeR HeBBdbdCFETRMso88t Of 1 ayndiMb dyete 2t r VEBSyd e awgl t he
foregoi ng steps ST47-1 - 47-3 and ST47-11; so that the individual VOP

i mpées ahe decoded WEFqubabdiate yiméhds, fidre thebsedubnit (YEePbaas esBuvoessi vel y
decoded in this case. Case 2: The case 2 takes place when the externally
set tin&ipgdingremens $H@ngqtEee gode s handruippRdeyar tPridecsaangekin t he

foregoiQ%n%ggfiéécgb (step ST26-3).
Here, the modulo-time base 65 is the information indicating the
time in seconds at which the VOP is to be displayed from a particular
15 reference time defined by the time code 63 as shown in Fig. 25. The
amount of seconds is represented by the number of “1s” with the
additional “0” indicating the end of the data.
The VOP time increment 68 is the information for fine adjusting
the display time with an accuracy of 1/1000 second within one second
20 from the time determined by the modulo-time base 65 as shown in Fig.
25. Thus, the MPEG-4 can determine the VOP display time at an accuracy
of 1/1000 second. For example, the decoded VOP absolute display time
(time code) is generated as follows. When the modulo-time base 65
of the VOP to be decoded is “10”, the VOP time increment 68 is “000000”
25 (when the VOP time increment is 6-bit accurate), and the reference
time defined by the time code 63 is “00 hour 12 minutes 34 seconds”,
the absolute display time of the decoded VOP becomes “00 hour 12 minutes
35 seconds”.
Subsequently, in the frame skip controller 69 as shown in Fig.

30 22, the object intra-coded decision section 73 first determines the



22 April 2002 46 (2) such as the externally set tinme code 97 is 01: 00: 00,
and the VOP tine code in the foregoing condition (2) is 01:00'}%&."#32 at
step ST47-5) . The action is switched in response to the val ug 'k

object intra-coded indicator signal 7 ﬁstep ST47-8). 5 More specifically,
when the object intra-coded indicator Si gnal 7' is ON ("NO' at step
ST47-8), that is, when "all the VOPs in the VOL are intra coded", the
conparat or 100 sets the search instruction signal 99 at "backward search",
and sendgestidfgeinher whd hirddie bit streamihoatberddrdd wieHetik@alyjzer 94
(step ST47-9). This makes it 10 possible for the start code analyzer 94 to
anal yze fherditdodst éndic¢atarheibagkwat d{stiepeSTeomgd) + Morshyspenabicalg y,
searching for the start code of the VOPs before the foregoing condition

(2). In ebrfigcises ahd® Vhetly &be Phissh &885@‘?%%&98#%#%%19?&1i7s’ OFF
"YES" at ST47- hat. i LL .indj "t \/ inth
( a %Ne&: r}o%,t %zlad Hbgﬁilctjt is di@e hétt: .lISr,],([j‘lﬂl'?&’E %Sdé&%gin ?/%géée t%?asc In €

VOL are %ﬁbj e Ve dodi ng, e 1 ndivi cannot be
diregt | yageaagdegobgcatistet VS d+30eR 8L tRRieRr eovEd we sesh neroelg) t hike case,
the VOP tine code 70 nust be cal cul ated by decodi ng the nodul o-ti nme base 65
and VOP géseinardoanehthe8irgfutt bet istdeamdisabwi/Citssd andHehrammgkidatop nust
be decoded by ascending to 2 0 the VOP inmges that are not subj ected to

t he predfecimion spatier, 74.0 Irheoptsasbusinenvohpe(Phiedt dodsa-vewgd | and by

restarting.the decoding.therefrom, This is d} ed instructing to
per f orm b’g‘éﬁ%ﬁo& §é%‘%h lﬁygggcé% ng ﬁ}enpnﬁg?e )I’Ol}ggl IRRY- E&%o?’g‘?er‘?ﬁ‘ to the
search i ngt j g&@% St 4--10 TS /7 e present

enbodi ma%? @%ﬁggﬁ fs’he 0 jv;%%tegi %ﬁ?%%ét eo?} %ﬁg(lg%ator izsga?f"r is ONin the
case® 1 and 2Thé herasleaskigod® detesidroreetibher VoBkekSa cdiisibadasnaeor di ng
to the search instruction signal 99, and the VOP inmage data is skipped

wi t hout ehkethsmtheVlP thbevdnddyzedfisrihg Vohthbadiecodadioysiot bt resmms8T47- 11.

30 Specifically, every tine the VOP start,co?7 i_s detected, the 22 Apri l
2002 47 FoISWHAEPGADb YRR oL Ubp T RN BTl FoR AEOBERR REPPSed 80 | o

code 97 W ' e- /0 _oht ai S £ .1.h
sear ch. %ﬁ%%gftﬁr 8%%%£$ﬁ6¥$§0%ﬁ5§%?h%g’aﬁa ygés%%%f %?R}Jr}%dg}%gﬁar% ase and
VOP ti me7i ngi=emestsaf ohhend adbvidrali ¥OPe & vhlige CRIWEH BhaRR AL $H@N¥OP 5
time code 70 indicating the absolute display tinme of the currently decoded
VOP16st epn&XdEr $i84 7E@®) framedslappacigsi steprediZogShas WbemitdtehéErahdeskdpr r ent
VOP is a VOP to be di SE[ ayed or not by conparing . the current VOP tine code
70 wit h YPR degigiomuprytieh 78 ACiCedctRL the &5CSTANA JLs, NegRSSRLYr DAESS| ngs

are itergte j he externall t. tine rees.w th the VOP
time codgt fgegbr%igfsﬁe&_’algt 5"Pest ¥t§§1t élts%%?%%.régﬂ?r?cfgﬁorgi Srorpé'lelc;y set
time codenfds-2gkeasqdt ididnh8e¥hon | 1% te0dRe 7Pi @ antesht i Hdagesearch,
whi ch neans that the decoding is stopped at the exact position of the VOP

to be di sypdlyad, 72 heOnpereaatcoobraty i henandoircicdessshats thenphelestis 15 As
descri bed above, according to the present enbodi nent 5, when the obj ect

i nt £&- codarpgasgiagt bS] ahaitep S'F%g'tf’)irnélFcﬁd‘tpég-lﬁ,ﬁe*%f}ﬁapl’éﬂtw vode n t he
VOL are intrta coded or not 5'@5 ON, that is, when all the VOPs in the VOL are
intra co%lté%f i eﬁl%& ata i s skipped wthout performng the

sequenti al degogdi ngndlop Rdt¥iid¥Blm¥ IS bassss 29408p 1Ryt denrdarBRt i on
header analysis at step ST47-11 so that the desired VOP inage data 1Is
di rect | yirsadiaratied 6Hrtrendunbeodsfl VORS #o riesulitsplepedimar isegoad havrchi deo
according to the MPEG 4 conpression standard, which intra codes all VOPs
and st or ¥3Pg R&m Brluded sitoEhe presgrifped ynifmychdas $hg Wisppd E¥cederby

or By s o B o BP B RReR o T e bk An% Tty RO kRS

configuratd Qn e i ; j es%%e Ss to a
pi cture %{:é glaggﬁé&gpg?%%i%df %ﬂ\(}:h gg%te&é é?ﬁﬁi@ggqﬁgy&gp t her g%i%ggabl i ng

t he vi deb/2dddond. wAtbordirgjlyesahel fhd-elcbeedover ddzelvtdeninoisesEs can
be stored in a | arge capacity

the first VOP is “00 hour 01 minute 00 second” and the VOP rate
information is 1 piece/second, a decision is made that such VOPs are

30 to be decoded that have the absolute display time “00 hour 01 minute



22 April 2002 48 recording nedium such as a DVvD-RAMw th their VOPs being
intra coded using the conpression standard according to the NEE% %3 t hat
desired edition can be achieved by exploiting high speed acce leqP
producing a tel evision program 5 Alth%gh the present enbodinent 5 is
descri bed by way of exanple of the cod bit stream 30 including the object
intra-coded indicator signal 7' nultiplexed into the VOL header as shown in
Fig. 8 in which the bit streamcontaining the GOV | ayer including the tine
code is gegedssh” ,t e RHES @Nminktertd 8&cdrii M dnd kdohe diHiehtdYieSebtz@hegxanpl e,
10 as for the coded bit stream 31 as shown in Fig. 9 that includes the obj
ect i ntriay codedssinklgatddisg gl sdcomailtto POexerhy AfontimeeCOV dwzaelr’. 31c,
random access to a desired VOP can_be made snoothly using the configuration
that analyfesthedeepiing sida Fap dépRbemeidrealoF &iagkaikipripg byierngtnoheader
anal yzer_61 en.all the VQP ip,the GOV .are intra 15 cod . QDL VENT 6
In the prrkb%gwg %ﬁ”ft?o&f’%r@ a%lolnng%lc%eg_‘r §anE %efﬁd‘?ﬁesﬁee%ré‘ﬁgcqen%t@%ﬁ, an

| mge d%ﬁgﬂrﬂatmaé@e U3 Whi! eDEAES & hBeE- Wi 10N 2 cBeELELLMRE +8 S0ded Dit
stream and can perform decodi ng and display by randomy designating the
VOP at agoiris/edcondpe.fokthexandesl. bit streamincludes in the VO | ayer the
obj ect intra-coded indicator signal 7' and the VOP rate information as the
di spl ay rat e Whenothet Poiesthdindzaragded alegilsppaysecttionof/ 3t decidams thatt he
VOL, and .includes, in the layer 2 5 the ji ode i,nformatio

r epr esentisPIeE %H%@“GPQ%?BF%?’C‘?W ﬁbgréﬁhl ?'thég%)@% g&ot & F4RR $7é$6‘ﬁési tion
of the ok : niy gorhedi ; P o (o} Vs fi t hpn of

t he hea?e%/wgﬁgl {'/Qgc%eq{)l?%t%hghdeco I %Hé%galrrg%%seaﬁg#‘ elrrglt%rag%gt%%f{agf |7t he
enbedi merd of, (‘onlsy bhesteResaréan ahdtie Feadersiapalyz lecwstbn b gesgri bed
bel ow. Besides, it is assunmed 3 0 in the follow ng description of the
present Ehbledidesttitat the YOR woiedanaRzetphbas 2002 4ecbiedst s 84 as

shown in Fig. 28 is input and decoded. Fig. 37 is_a block diagram show ng a
conf i gurdtSPoAL 9% ~he CheatftecanBE 9FRt 102 Readeie 3BRbYEF Y 2821 ¥FascEBR dance

with the .present i nt.i Fi.g.. 6,..the referenc ralk_102 designates
a start Vslc%gdgn% %‘I%&;é’h Rgﬁ%é%eépg%% ebéttag%%%lgéfgav%&ggﬁgc%% ;e Sgﬁp 104
desi gnat&s o YEEr heRdeinaRaby Z8ipp15ieBCens Nei ¢ eFkhinNgo GO isgHiatiqe is the
same as that of the header analyzer as shown in Fig. 29 of the enbodi nent
4, 1be demdyizptiih (sbep €aR6+6) onThisdtherstary esds gnahypdrhes sapplied er ence
nunmeral s. 10 Fig. 38 shows an internal confiquration of the decoded VOP
sel ect orthEOBider SHIMHL ARatYZpr 4% with thegodsg bithatreamef dwbesalisadars 73

desi gnat es an_obj ec¢ct intra-coded decision section; 100 designates a

conpar ator agﬁgy%?é. desi gnates a VOP time code cal cul ati ng section. Next,
the operatio f a Y, : b : eddadi 6 Wil
be descri bedrhslgiag%aglébﬁ'sqg{efnﬁg\%hiﬁeﬁllggf%aﬁ%@?ﬁgag%é? at | o%log]?ﬁl%eader
anal yzerdetidet dthetppeSEri-4enhatlithentbfect nnthe-bedstindbeiymesidradf t he
present enbodi nent 6, the start code anal yzer 102 anal gzes the start code

cor? i net iif e LApIHPRIGESIte Bilsi sterameandde thet &P SFadey anadygex . The
start co anal yzer 102 supplies the bhit.stre t.0.the VO header anal yzer
50" when HnES TS5BS VISR EbHE DPRrE SBAH LT R PO B aTA0] ShrpRos ha voL
header anal ¥zghe 84 W §Dpt B ANRIY 386: 4Rl , CORE EIRP eS8 S1 1@ ¥ Tjos St ep
ST50), to the GOV header anal yzer 61 when the anal'yZzed start”™ code I ndicates
t he GOV flrazkepkPpmirgl51), and to the decoded VOP sel ector 103 when the

anal yzed start code indicates the VOP (step ST52). After conpleting the
anal ysi s, th&hispisbggansardl yaotigsungsply ébishrass that pdamesVPRssi ng

ancE dac AL EFHLT PaBoTS) P38 1Y RENCE T oneroR LAGSE (e FPOLEeSing
returns JJértgg S ity Eggﬁect decoded images, because it is probable that
the predictive coding is carried out between the VOPs.
On the other hand, when the object intra-coded decision section
73 decides at step ST26-4 that the object intra-coded indicator signal

30 7' is ON, the frame skip VOP decision section 74 decides at the next



22 April 2002 50 anal ysis, again. The start code anal yzer 102 has a VOP
counter in its inside, which increnments the VOP count every t'g%t,he oP
start code is detected, and outputs the count 85. The count 8 "%%P&é i ed
to the decoded VOP selector 103. It is assuned here that the count 5 85 is
reset every tine the GOV start code or3¥OL start code is detected. The VO
header anal yzer 59 anal yzes VO header infornmation in the input bit stream
and supplies the bit streamafter the analysis to the start code anal yzer

102 (step STR3),._The O [ al L S \ ader

i nf or mat &D?P %)Zi%gt %% %onﬁ’t?‘[%%ﬂlgf %?er %}?egﬁgvﬁgépﬁ/ ﬁgsa{l%}é’z@% hgg rgir%eaf ter
the anal ysiidot RBLSIrAEsSRR 80-hEARIP A2 (AESANATHA) 62 hAQtHMR £oM se of
this, the VOL header anal yzer 84 decodes the object intra-coded indicator
si gnal 7andnrthpdOPes athee ivhéleo natfioama8iow detaaiemesana Yy Adre 7¥Ghi theadéy the
information, and supplies themto the decoded VOP sel ector 103. 15 The GOV
header abeyz biteItrass yiek whiieh@degdadenr isnmadadiiadnthe VOFedeeqrlingni t

stream and supplies , the bit _streamafter. the analysis to the start code
anal 3zerlﬁo@wgﬁ’sﬁ%‘$§ Enahlipg %6%3}95 gira?‘ﬁi%,{lﬁéé‘gw\/ header anal yzer 61

decodes the L L Lhedsdn t e ,Qnr, and
supplies 20 i J'Ego J’t gggggcs)%gwcﬁ%pd%ﬂgeﬁgﬁé(}r l?%fgqlfﬂ%g@dlﬁ% ngg%?;fodr%g:

sel ect or771Q3 owy iithpk &stRftiretinendt @1 sPrevoPsiiptRe WOR & o8 domraceRss,
structure disclosed by the present enbodi nent 6 (step ST56). According to
t he presani hendmthendrtoder asn nymeditatdljveetleztha dasizedWoR Ho brdiecated. si gnal
7' and the decoded, VOP sel ector 103 makes it possible to immediately infer

the VOL Tthits FakB8elt RIBSLDLE, TR ANV Ot ddigy dra™E odif iy SRPERBLt LRI ct i on,
oy O SRR UL, 1B 5RaN Le0RAT S LD EsLE P
enbodi MefHat6.itt BRaMiled AWBEN dedodiRly khd0&iril bit stream including the
object intra-coded indicator signal 7' multiplexed into the VOL header,
the object intra-coded indicator signal 7’. This makes it possible
for the decoder side to carry out, when the object intra-coded
15 indicator signal 7’ is ON, frame skipping of any VOPs in accordance
with the VOP rate information 71 set on the decoder side so that the
VOPs selected are subjected to a processing such as display.
Although the foregoing description is made by way of example
that employs the coded bit stream 30 as shown in Fig. 8 as a coded
20 bit stream, in which the VOL is used as a unit, and the object
intra-coded indicator signal 7’ is multiplexed into the VOL header
30b, the present invention is not limited to this. For example, the
coded bit stream 31 as shown in Fig. 9 can be decoded in which the
object intra-coded indicator signal 7’ is multiplexed into the GOV
25 header 3lc. To achieve this, the header analyzer 42 can be configured
as shown in Fig. 26 so that not the VOL header analyzer 75 but the
GOV header analyzer 76 analyzes and decodes the object intra-coded
indicator signal 7/ multiplexed into the GOV header 31c. This enables
the frame skipping display control on the GOV basis.

30 Furthermore, a system as shown in Fig. 27 can be configured.



: contains the VOP rate information, and the tine codes 70 of the

i ndi vidual VOPs can be identified w thout decoding the nodul o-éi ne ij%ae and
VOP tinme increment. Fig. 40 is a flowhart illustrating the d ApPril 20
processing of 5 the VOP random access by the decoded VOP sel ector 103 at
step ST56. Referring mainly to Figs. 38*and 40, the operation of the VOP

f andom access processing will be described. Here, assune the conditions
(1)-(4) described in the foregoing enbodiment 5 as the operation

condi ti ofs cohBrbEs SPeektEsbAdndchfid8Ca dsappardidls paLkhES Pl the
nor mal decodi hg operation in the condition ( 1 ) in the present énbodi nent
6. Assungrp déedddree’geciadi, nepappivat ol dosisiibta dif s décotify appd e us
condition (1) to the condition (2) . In this case, the VOP tine code

cal cul at¢inghepresent euBodinant apodat@Pasis ionmectsge 7P0chsft eudivep 15

i mge whqse decqding is tqQ be. hal in.response to the u tion in the
cond ¢ | e srcparip et STpnals o ShenBURERETD) Ath @0t BFFbu 17 1dRpEEssi on.
VOP ti = j de Vi ;

ot of Mt S 87 1T DRET HorTee Phe vOP TY e odn Rar AT o HORMEn 105
di vi des ddmereouas Sudd nghend/ R siake ratordmid par8icwart bejeedivig tskde, and
adds the quotient to the GOV tine code 63 to obtain the tine code 70 2 5 of
t he VOP VQFagecotiese thecd@icng Thistendieldsalstield. cérrax @aspredugiren thee GOV
time code 63 is OL hour 00 m nute 00 second, the count 85 is 60, .and the
codi ng SHEPLHHFILR N RPRATEENFANS PLEASI30T piRAESABER orfleTy AP\ likHe code

is cal culat dg%)g} g ] 0 %gg 0/ 3Q = 2)
seconds c%fgos%% FF%EH%Q d%}(:)g}eft %gp&'zta %g% 3 agglt c?: rl&QHﬁeto t he
presgnt embodigreile®, AitHcughNRECes Sl eRREI thd RRPVEB-bhd® HOdRe 70 of
the VOP i mage for haftl ng the decoding through the three steps (step ST47-1
- ST47- Ireazent netibred i@neg8i hg capable of decoding the coded bit stream

generated by the VOP encoder of foregoing embodiment 1, and receives

and decodes the coded VOP bit stream 30 or 31 as illustrated in Fig.

8 or 9, this is not essential to the present invention. For example,

15 the present invention can include not only the system that receives

the bit stream directly from a coding apparatus and decodes it, but

also a system that decodes a coded bit stream that is once encoded

by the coding apparatus and then stored in a recording medium like

DVD. This also applies to the decoding apparatus of the other
20 embodiments.

EMBODIMENT 4
The present embodiment 4 in accordance with the present invention

relates to another example of the VOP decoder described in the

25 foregoing embodiment 3. Specifically, the VOP decoder of the present
embodiment 4 has a function to decode the bit stream including VOP
rate information multiplexed into the VOL header together with the
VOL header information on the encoder side, and to carry out the display
control based on the decoded result.

30 Because the VOP decoder of the present embodiment 4 differs from



enbodi mrent 5. Instead of this, the start code anal yzer 102 detects 5 the
start code of each VOP, and increnents the VOP counter so that it can

deci de, using the count 85, the VOP rate information 87 on t hé @68'139(‘929 de
and the GOV time code 63, the VOP tine code 70 for halting the decoding
more qui ckly than the enbodi ment 5 can3H8o. Thus, it can presents the user
Wth the VOP tine code at the halt state in the 10 foregoing condition (2).
Subsequently, the user carries out the operation in the foregoing condition

(3) , 'cﬁ@rv‘fyPlée d%ch‘?tlIl%' &5{1&?& bmgtlr& LHE sct%etazeto'%er[rtégﬁ%% Crshes to

extract acti va e random access structure oded VOP

sel ectorg zekd 4|Yt?r6n§}ﬁ€t911f§ @@andneﬁﬁlequrmaraé@énm deCI des first on
whet her the VOP at which the decoding is halted is the VOP the user w shes

to display orFogpt 1&tshpwSTan-&anplecofipardaodpd bétestreeamldly deebded ey code

97 with the VOP tine code 70 fed fromthe VOP tlrre code cal cul ating section
105. 2 OtRpEFPR Kepodar erf (bhﬁaEBTeﬁ?n%t@B?@FS‘GD )4 t%@e&ﬁ%m’érs‘@(ﬁ?ﬂdem des

h h he " be di d h f
Lhat o Rbarerfont &p i, 28 irshBodd e Ml sEPEL SheRtbiA SR IB o Ol
ext er nal D{féﬁﬁattl'oﬂeﬁ%ﬂt%él&ké@ M&% vﬁg’vdmﬁes@éi@ 3?)% ef: Erhc,e CBHE&EHlftt VP,

it decides as to whether the VOP to be 2 5 displayed is before or ter the
current ¥Fedm Segs Sho6n An) Figasd whieth imkes an déel shardeansidie chriamg of the
follow ng cases 1 and 2 applies. Case 1. The case 1 a%l i es when the

ext er nal the §(§1P t—‘a‘ﬁ@ isdeamariomdTc s eBultiipl exeds Bl s VOhdepdert BHe igode 70

|nthefore on ion (2) 3 0 such as when.the externally.set tine
code 97 9 8 gQ{D 5‘?1fde(t) §l°r2?sA5Hc 20 iy gs c%%le 70 in the

for %.%OI ngo %}L%!bctolnan ﬁggl ﬂ}'% %!ncgg Sl "eY coaés Sﬁ@R]C%ESg ?) SGC# t@b? case,

t he action ¢ taken is swtched Th response to t he obj ect

i ntra-coggsindgrdi cator signal 7' (step ST5 6-4 ) . 5 Thus, when the object
intra-coded indicator signal 7° is ON ("NO' at step ST56-4) ( that is, when
it indicates Fbat 2%91% aheldPsliiagramneshi@ingr ani antermsddedhfigweattampar at or
100 places the search instruction signal 99 at "forward search”, and

suppl i esof ttheofearer analyzereddiFhaderesii tHgd ﬁ@espa%%e%@@baﬁam%w -102

(o0 TR b B e SR R b ALt 20 405% IR AR spish (o
E/S)P 1f5i Meg £ Qi (labbs Whivel RoRicieandi peer ;s 8badiéﬁdgda&egh§ dneoshidireandi tion
by counting the number of analyzed VOPs with which the start code is
analyzed; 86 designates a frame skip VOP controller; 87 designates
VOP rate information set by the encoder; 88 designates decoded VOP
selector; 89 designates VOP select information; and 90 designates a
20 VOP header analyzer.
Fig. 30 shows a configuration of the frame skip VOP controller
86 of the present embodiment 4 as shown in Fig. 29. In Fig. 30, the
reference numeral 73 designates an object intra-coded decision
section; and 91 designates a frame skip VOP decision section.
25 Next, the operation of the header analyzer 42 of the present
embodiment 4 will be described.
Fig. 31 is a flowchart illustrating the operation of the header
analyzer 42 of the present embodiment 4.
First, in the header analyzer 42 of the present embodiment 4,

30 the start code analyzer 83 analyzes the start code contained in the



On the contrary, when the object intra-coded indicator signal 15 7" is OFF
("YES" step ST56-4), that is, when it indicates that the "VCPE in the VOL
undergo the predictive coding”, the individual VOPs cannot be aﬁpé'b%qq?
decoded because the VOPs in the VOL are_predictively coded. Accordingly,

t he VOP header anal yzer 104 nust carry36ut in the 20 normal VOP header

anal ysis at the next step ST57 substantially the sane processing as that of
steps ST47-1 - ST47-3 and ST47-11 as shown in Fig. 36 to analyze and decode

the indi yigualeoMeR BPdW b1 b@s%%ﬁag@leO.P Ad B rbBGIEBNe sBRFC tRde
calculate the VOP tine code 70 of the current VOP at which the decoding is

hal t ed | anarger 83 sspptessithel yiRstdeande the Wkeddmgeasalyduss 59twhennext

VOP is sequentially decoded in this case. Case 2. The case 2 applies when
t he ext etbfabhglyzad staet code iodiratee fhedQ Mrfien $T4eckelEbeVPE: hagperi ne

e coaBmaer O hgn e ghelkhed Resgosoe® 3450 Fes 30608 8 %0t 70

in the fpregal a9 ¢RadLL 2 el(H%.Eri &1 Qlilm'eﬁ(e)c'c]';'e?a gfgedmstﬁsrﬁ%oﬁg5§ﬁ Jcatels this

case, the action to be t IS switc n response to the val ue 5t the

obj ect i #Hd @ovodarkd pUBCAL @hdst@RBk framesskip $P5Gednt rolle BB whahenet he
object intra-coded indicator signal 7° is ON ("NO' at step ST56-6), the

conpar at anale@dpbbees code Wuticalies ridte UOPi dm whiplalcage, aaverdyat knartiie
search”, and supplies it to3get her with the bit streamto the start code

anal yzer 392 CeHR"SHYES7)83 RFECERIBFOR REASE ol THTERTERES 162 to
R e R S o R L
cong par yge WaeBp! 1€3190) elrel, HAc6QHEBT DEi LAR e iP@hind tHSVEE B tar¥ES'
step STSG-E?, Fhat is, when it indicates that the "VOPs in the VOL undergo
t he predtads s dedeoigdd. t he individual VOPs
The VO header analyzer 59 analyzes the VO header information

in the input bit stream, and supplies the bit stream passing through

the analysis back to the start code analyzer 83 (step ST32).

15 The VOL header analyzer 84 analyzes in the bit stream the VOL
header information, the object intra-coded indicator signal 7’ and
the VOP rate information 87, and supplies the bit stream passing
through the analysis back to the start code analyzer 83, the analyzed
object intra-coded indicator signal 7’ to the frame skip VOP controller

20 86, and the analyzed VOP rate information 87 to the decoded VOP selector
88 (step ST33).

The GOV header analyzer 61 analyzes the GOV header information
in the input bit stream, and supplies the bit stream passing through
the analysis back to the start code analyzer 83 (step ST34).

25 Then, the decoded VOP selector 88 compares the coding side VOP
rate information 87 fed from the VOL header analyzer 84 with the VOP
rate information 71 set on the decoder side by a user or the like,
and supplies the frame skip VOP controller 86 with the VOP select

information 89 indicating the information on the VOP to be decoded

30 in accordance with the compared result (step ST35).



15 cannot be directly decoded because the VOPs in the VOL undergo the
predictive coding. In this case, the individual VOP i mage data s} be
decoded by tracing back to the VOP i nage that does not underggzﬁﬂ 2002
predictive coding, that is, to the previous |I-VOP, and the decodi ng nust be
restarted therefrom This is achieved %z/ t he search 20 instruction signal
99 that instructs to trace back to the previous I-VOP with carrying out the
reverse search (step ST56-8). Thus, in the present enbodi nent 6, when the
abj ect intra-eededpi diLat R FSERAbn 789 W1 OWd AebbLikas s mbrandethilt.he
start code detection of the VOPs is continued according to the search

i nstructAssung peat that 88e VWRdrite iViEBrinaagmn @4t fed $rohi e FOM hdeaietr t he
video information header anal ysis at step ST57. Specifically, every tine

t he VOP anaizegolte indigates 38opiesrs /BErrodi mgchlr ¥9%i Fjwe APEormatigned

until the externa et time,code 97 agrees,with the VOP,tine co 70

obt ai ned%asseé: P@stb% %Fc §é§?c3rﬁ p%ﬁggg/ f)‘?%oégt‘sﬁtﬁ"gg&fﬁn%ﬁeye%ﬁﬁe

cal cul aty f : [ ik 2tPRr_vopdiscat t he
absol ut e‘llﬁlg%ﬁgyégﬁn\n@a%ﬁ%%?ﬁgcﬁﬁpégga%% sltrtepvgs%&tl?r;V%E‘r%gaggdﬁeég??i on
maki ng asnd16/26ddet e stdwr reishbans t\¥obhé Taat R Y ehdeledbapt ayied @icddek by
conparing the current VOP tinme code 70 with the externally set tine code 97
( step St 6/0Ps) altdtmakelwhehenhdeendioaniheybbt sHtregimnencedird ¥ &heees with
the VOP tine code 70 as a result_of the search, whjch nmeans that the

decodi ngFRPEToFHET 2t & HetexaLt3HRIaGESnPEF I$RP to be displayed, the
ti f i | I di
0o the pr esent it nEbes SR e o Xz LB Tous Hhstfckndtaglr @

si gnal Tshdwpht i StipEas s whatdrerr althet f‘ﬁr&é@ﬁ\i}) ednk@oY@rRe8sifg kalgoded or
not is ON, that is, when all the VOPs in the VOL are intra coded, the

sequent i @w WYeRiekwnd thedgt oge theirpperh whe R hpedénramaingsihatVeRehaeade:
anal ysis for individual VOPs at .steg ST57. This enables the desired VOP
i mge data tofbestdi recehgvEisEdgchd@r f8ie oRdeaE chfe-cPdeehdeddnden in the

present enhadi t.6, ,the VOP tine cade 70 is, determ ned using the GOV tine
ode 63 THTGHM 43t 1o Hihe T600e 618 (18 CRIEF L o8 SoReP Heetsone PHESEount 85
fed fromddhe 3kabh SPYRAVH ¥48eam in response to the object intra-coded

15 indicator signal 7’ fed from the VOL header analyzer 84 (step ST36).

More specifically, the object intra-coded decision section 73 decides,
as the output destination of the input bit stream, the frame skip VOP
decision section 91 when the object intra-coded indicator signal 7’/
is ON, and the VOP header analyzer 90 when the object intra-coded
20 indicator signal is OFF.
When the object intra-coded indicator signal 7’ is ON, the frame
skip VOP decision section 91 in the frame skip VOP controller 86 makes
a decision corresponding to step ST37. Specifically, the frame skip
VOP decision section 91 makes a decision as to whether the VOP to be
25 analyzed is to be decoded or not in response to the VOP select
information 89 and count 85. When the frame skip VOP decision section
91 decides that the VOP is to be decoded (“YES” at step ST37), it
supplies the input bit stream to the VOP header analyzer 90. In
contrast, when it decides that further analysis is unnecessary (“NO”

30 at step ST37), it supplies the input bit stream back to the start code



102 and the VOP rate information 87 on the coding side. This obviates 20
the need for decoding the nodul o-tine base or VOP tine increnggk .20
information for each VOP, which neans that random access can RG99 e d by
calculating in advance the nunber of VfPs to be skipped fromthe externally
set tinme code 97. Thus, the present enbodi ment 6 can di spense with the need
for successively calculating the display 2 5 tinme of each VOP to nake the
decision at steps ST47-1 - ST47-3 of Fig. 36 as in the foregoing enbodi nent
5. Thi s saakkes sBhe moarskampaec asenftel WP sdberct hafomiattiba senratiicaeses 5. I n
brief, high-speed random access is inplenmented because the individual VOP
ti me coddatabhd&OPdetn ki anhlivzem take yhRCe @tteevaryOheir0/Bu the dirame

| cul ati th 0 di,spl t] f h V Mt h f ' t he [
Ve headiiip Y95 deniaiBoBtebie o peRes woecdzinp Betons: derTHghiRon
vi deo acgerding, (i enbPEGA §8NRL €3SLOD, $hARMRT dandhiAlCEBLIA, GRges all

VOPs and stores themon the storing nedium and edit esired scene by
conbg ni et Beohivi 1 & ebRerudect vi deos provided through the Internet or
by neans of a CD-ROM or DVD- ROM the decodi ng apparatus with the

confi gur at i orThef VOhédepdesaartalgrbod?rentlyaes mhkeVCP hegtespeethadapss to a
picture at a desired tine in the video pictures acquired, thereby enabling
the vi dédte8FFedly ANChEUPPSIeRdde Rikt Hetamy 8LTER" @88 1¥sht EBan 10 be

stored in _a_|large capaci recar di ioum such_as DVD-RAM wi th their VOPs
bei ng | MEFasERHRG Tl Ao  Far Fas PO Slafiar ANScETah (Ce Ot BER 4. 5o
that desipdigdi thdbitarRtbEaRCiH eved rDYnBIING HisORoSPRE D, ALLLSIgHREN
produci ng a tel evision program Although the present enbodi nment g I'S

desti bethalyzaayl4ofseex afpd £145 whbntthe aodedikily she ¥amhdhdas ssaowet n Fi g.

28, which not only includes the object intra-coded indicator signal 7' and
VOP r at €0i hegrpeen siem@iehadt i pl exed into the VOL header 81b, but al so

i ncludes in e GOV._ header 81c the GOV ti ode 63 indjcati t he absol ute
il opl oyt i e TOESE nENPR 1o CDUBEL | TRy G 9ie Gios SRECL O I Pnche. not
limted t i |6, q j.t r 0 an be
decoded %ﬁ?lghglficl\ﬁ) eggﬁ%rfgﬁféé% ﬁgggggggco}?to%ﬁ% tﬁﬂ Cg(%%hfc?rgre%;%e e 63, but
al so t hanagbpgebr iditgnalcodess iow aat ofesiqmal, 7t ApbIYER €1 elrgukoppmti on
87. This is inplenmented by providing the GOV header anal yzer 61 as shown in
Fi gl 5 37 sireamttieet e ¥O8ihegdeuranaloresfoh withuhjtepasoig pvreugtotieel firae cat or
signal 7' ,and VOP rate information 87, in addition to the decoding function

of the EB¥PtYMe dEGHRL B SSEMBRDINENTIHC REEHEN 1 $E&nYORABERI Mtk I910%

q ! et 4 X bed
For decodint TR Seatatsr ehid s et 3 B2 HHACHE cie Sordiotie Vo
encoder eaboliedOrRI0imMecarBest MeMen2 théhdisjedthanYeR-dedatfecobibhe present

enbodi nent 7 is characterized in that it receives the coded bit stream 39
as showserchifngl3 tecidesothsst frhenvbiect dasdabiedet reddr3tor ks .gobj et
intra-coded 5 indicator signal_ 7', the display, tinme nultiplex

i de%?ai f itGabl oRt i By ﬁ%{?ﬁontgf?zl fzamet FER ViR é%%b%‘%s SSFt%ﬂfgi 3 BaERS \FoPs
describ L0s odi | cont.r ol odi i spl of the
Vops. | n SRt Bio R T P IR el EN L LB Dl SRR e el B8

enbodi NeRtodedady SoDIhanssgdrnse 16 theevomreleenfindoiabt bh 89 4ecMeit decoder
described in the enbodi nent 6, except for the header anal yzer 42.

Accor di 8§l.y Then} yitt heppbisiethefédly headdR aphlyher Hlesgirit ovidddiembmputy wi | |

be described below. Fig. 41 is_a bl ock di agram show ng _an i nternal
conf i guPAFi TrFesm ’i%@elﬁgﬁ%‘?daﬁgﬁﬁg’ CAFTY RO ﬁgtﬁr@s@]‘gfﬁﬁ%é#mnw. In

Fi 41, 15 the ; r.al i V, er .anal yzer; and
10%2%esi ghat é\% gé%fé%ir) edge%g’ge éecég%g%sne%@%{dﬁ@er?%#&og?ﬁ%@%%ﬂﬁsgﬁsati on is
the samenascdiafoioh divdiarders aﬂaégs@%a@itohagfwfaﬁé@ggrfr%atca@z%so@mm in
Fig. 37, the description thereof is omtted here by assigning the sanme

r ef er enchendirepld s coBOrél dgoasell be thélmeskldi afrdencshiagi tige driti Bt esanal
configuration

including the encoder side VOP rate information 87 multiplexed into
the VOL header information on the encoder side. In addition, the

30 present embodiment 4 is configured such that it analyzes the object



of the decoded VOP sel ector 107 of the present enbodinment 7 as shown in
Fig. 41. In Fig. 42, the reference nuneral 73 designhates an og'é%gt.l 2002

i ntra-coded decision section; 10D designates a conparator; an 8
designates a VOP tinme code holder. 2 5, The operation of the header anal yzer
42 of the present enbodinent 7 will now be described. Fig. 43 is a
flowchart illustrating the operation of the header analyzer 42 of the
present enbodinent 7. In the header anal yzer 42 of the present enbodi nent
7, the simtfa-dddedothedbrsadopzetgddl 7dnahyzededdidingt ah¢ cmitel bodtsiveach i n t he
i nput coded 22 April 2002 58 bit stream 39, first (step ST58 ) . The
start coteckudhingzidie qlopeciuppti&caded imfiics?lfcpéaﬁhgtn@ltﬂemv&jﬂdmd imgal yzer
59 when t he ana}l%%ged sgﬁr,t code i.ndicates a VO (step SI59) ,; to the VOL
header aH yor LhemithBR Ry 2ef R GRS 1atKacqdest ep

ST60 ) ;.te. ader. n r. .6 ; I t e

i ndi cat e%ﬁé)lhc%qébﬁ/%@pqsﬁ)ﬁ{ aggn%’?tlg "t %g}ggc%%gld'ﬁ%?%g%ed%t g&‘i%ﬁ'Men
the anal ygedosbath a60deitiradidiRbe T d Be-YFuH shePpSd&adsinged desh@yling When

t he VOP header anal yzer 104 conpletes its analysis, the start code anal yzer

102 suppthestiketbi dssigieantd@itlo theseh€OR iddea wighaframeabkippinigl anyo t hat
t he video signal analyzer 44 carries out the analysis and decodi ng of the
vi deo si @pEirast VORR 1GuFeErAnNS@ORC Ratd EBe MAFsreke infesmation 8osehenst art
code analysis, ai n. The star ode_ anal.yzer, 102 -incl udes VOP. count er
that i nc?%%eeﬁltcgggﬁesvﬁ?a%uﬁﬁe e9gr]§/a g &élf%éﬁ%ﬁw s?tlag?t cogdgﬁ?s WEEE+ ed,
and suppii&s, 15 the count 85 to the decoded VOP selector 107. It is assuned
here that the VOP counter is reset every tinme the VOL start code is

det ect ed. TherVi@taadee, arted yzeseh? cibadynest Oikeaskef i gutledr suth @hakn t he
input bit stream and supplies the bit streamafter the analysis back to
t he st arit clegedaadinge epdadditssbpe@TEI) Inolyling thelohiesdet narriopded 106

| .the VOL head i, nf ti in,t i t pit, st d [
The bt Sidieator LA nd” anay &b Teekit AR Ien Al LD aboatal JASSED (st ep
ST64). |Ih i ‘ i A : NZ
) .’ﬂu&%nggi'%;%ﬁ. Flé?'ﬁ*an@sh&ll\é p%&g?ﬁ%lﬂ%ﬁ.@@h@eg&%%gbgeS

obj ect intra-code cator signa ay tinme nulti

i denti figatdnenrbé iRt baPodinettd3t bt Yeliif &0e$o3PerMtnC AiapEag@atai ned in
the VOL header information as shown in Fig. 15 and supplies themto the
decd8ed fMGmesekaepping BOY. desitkst ¥OPbedThis tiw becreseiitg ienbonkigessary, the

display time nmultiplex identification information 34 is decoded only when
the 3 0 B9 G PReSAT: SIBAOTRACA b SFONe 1nei SNyt 98 Fesbyounen | ¢

22 April i.odi : . Al ' ypit is
intra- co%%g,gg%%eg tk‘ %getﬁ ?tﬁrg§%t53%§ l%]g%arrﬁggl \e{?g@%(gﬁ;énl yl E]ﬂ\%s:I()aalnsrét %‘j‘;&é’y‘%ﬁ% tinme
nul ti pl exnddeiehit§ i S86LORHeNHOEPBAY AImd4 Whidh srONetASSEEL IRNGyL hat bot h
the object intra-coded indicator signal 7° and display time multiplex 5

i dentificatiohlththghmati bn Sbumed Oh, thendorkgoingreexpddest36n ofhaglthehe VOPs
in the VOL are decoded by the VOL header analyzer 106. The GOV, header
anaPyz er IQOH RS S TeFRIEDARR §86PAE H EHPRAGEMPTh SERBAT APGL BRI Shfeam

o, PPl 8 Lk LR, AASE U RIS SRcind P R R
anal yzertgd f#egefl€Sinvention is not limited to this. For example, a coded
bit stream can be decoded that has the encoder side VOP rate information
multiplexed into the GOV header. This is implemented by providing
25 a GOV header analyzer 92 in the header analyzer 42 with the function
to decode encoder side VOP rate information 93 as shown in Fig. 32.
Thus, the VOP rate information 93 becomes the information indicating
the VOP display rate in the GOV.
Furthermore, as the foregoing embodiment 3, the present

30 embodiment 4 can be configured such that it handles a bit stream



the GOV tine code 63 contained in the GOV header information, the present
enbodi nent 7 does not use the GOV tine code information. The fg&ojﬁa oP
sel ector 107, which has the high speed, sinple and random acc SP. 8 ture
of the VOP disclosed in the present 15 (Frrbodi ment 7, selects the VOP to be
decoded (step ST66) . The random acces¥ mechani sm of the present enbodi nent
7 is characterized in that it can obtain the VOP tine codes to be conpared
with the externally set tine code 97 by the conparator 100 wi t hout any

cal cul atir@ludEhg thddobFecdt Lhovchaded irldisiatati gignahe? peacessd bg dverget ai | 2
0 of the VOP random access structure based on the decoded VOP sel ection at
st ep STE®Vbpashe, détbdetferdRrgselséotioar BEfecWit Anrdtier eage, tim Figs2942 and
44 mai nly, the gperation of the VOP random acc%ss processing wll be

descri betPt FhewriTe hepRET t TgFRRgB ¢ it EhenPY heafler gnajygegebt Hased in the

nbodi . I d t.,Qn i L. i , th
Cime codinciBhtes 81 Roe Tt oBled Al 08- 0BG A L LA PRE I apaE 1L PRl D ey
| 06 gre 51 eigd 320 Adre tNER AL RBadedendm)Atar 74 Bt thd h@v\fgadéglaefglg&e@? to
be retained until the decoding of the VOL is conpleted (step ST66-1). In

t he condi2 has théa)funchiéod ecoahaiy z20teppat ettusntea +aceedaiidivatoelsideaddi ng
operation, here. 22 April 2002 60 Assune the instant at which the
decodi ng‘appaFat¥@éices a transition fromthe condition (1) to condition

2). | to the t i ti fromth diti 1) t diti 2
by he user QBERRYEBN, CRhEEBE] TR EDHE Thof dar 10 1oL AR AESHE°S VoP

sel ect org 1 f AE-eL! Ut GRACEHLRD /g 880 nd woap%lga\g{a) tthgrvdxeadi ng

the tinme code 35 of the VOP i mage pointed by the count

trangitidutodel ¢£sENPeebont hinbodifienOP dd rRecogerdiolfder ddOfdirgpdadas t he
VOP tinme code 70 the VOP pointed by the count 85 fed fromthe start 10 code
anal yzercor@2nang theliuretlany of adjectsaasi shawm flnoRighel T olagicriibed (i) to

diti 2), . that | the tj, d 5 qf .the VOP_i t the ti th
decodi ngrerEeLs LB W b TIPsBBRtancd Pt e RonErt Foh VoR)LeCRRa S uppl | es
t he VOP td d ; .at 1 - -2 La _thi ,
thg foreogfoi%ﬁaggt%l%%odultrm%ngégﬁwﬁ%géeﬂrit%{l &Oﬁﬁe&) %%%%%g e )7%h1§’, the t: rsrem?ze

decodi NGkd19 oli@nH@mbatitifent$ chAG 160Nk hpBhiéd th UM Ju-amihsyseuto8S fed
fromthe start code anal yzer 102 without carrying out any analysis of the

VCPL head=codingand aoobiningra plhuslithefVobjeche asodbowdd im Fikge 27.0p
condition (2) is presented to the 2 0 user . Next, when the user carries
out the condition (3), this will provide the externally set tinme code 97 to
t he CO”&@F@ and activate the random access structure by the decoded
VOP sel ec OP%B%?OS

The embodiment 5 in accordance with the present invention relates

to an image decoding apparatus capable of carrying out decoding and

20 displaying VOPs at random at any desired time by receiving a coded
bit stream that includes in a VOL layer the object intra-coded
indicator signal, and includes in a GOV layer the time code information
representing the absolute display time of the VOP at the initial
position of the GOV. Since the present embodiment 5 differs from the

25 decoding apparatus of the embodiment 3 in only the configuration of
the header analyzer 42, only the configuration and operation of the
header analyzer 42 will be described. Besides, in the present
embodiment 5, the decoder will be described that receives and decodes
the coded bit stream 30 as shown in Fig. 8.

30 Fig. 33 shows a configuration of the header analyzer 42 in the



Al t hough in the exanple above, the VOP tinme code holder 108 is 2 5

descri bed such that it supplies the conparator 100 with the tinme code 35 of
the VOP i mage pointed by the count 85 fed at the transition t82#sl2002
condition ( 2 ) as the VOP tinme code 72 this is not essential . For
exanple, the VOP tine code hol der 108 %n al ways supply the conparator 100
with the tinme code 35 of the VOP i mage, which is pointed by the 30 count 85
constantly fed fromthe start code anal yzer 102, as the VOP 22 April 2002
61 time gasiRiifentHeWRY @iccorBahd® Witht Ehe @SB enthénvemanat gn £0§. mast be
configured such that it inplements the random access structure using the
VOP ti netlodefaehed mimdrad PdAstesigrofteshe starsicdddenatelyier;,c®ddition (2)
and the externally set tine code 97 fed by the operation 5 of the condition

(3). | n $pgiemates psSEIgh Meei UR Wy St@shnackhs codedubitir g-485Mog8r at e such
that it utiliz ng t.he tine codes 35 stored in the Vi i e hol der
108 the VTR Rouem U e ot ERdRe sirBi S eRe Ty et Bt 27 SRR ne

ext esnal &y s38s K 4B 88 edVPS & BRCTE HeSabhited B/CIORDAIAL Oha W1 T St
makes a decision 10 as to whether the current VOP is the VOP the user

W shes t@7 diesphaytes ancixtexhaplp Bt 8imdyodemedr dagidrizrcaxd dranklgkipet tinme
code 97 with the VOP tine code 70 of the current VOP which is fed fromthe
VOP t i mecardd@lisrdeand 08 slegigakess @ searah imztruygkdonneigadodi ng is hal ted

in accordance_with the conditian (2)., 15 n the externally s ti code
07 aor ot i tPLE naA BV o coBRMISREIOT: A iR FeRTEVHER CORSSLie SBro0. 3)
the VOP i I t " Lo <he di - header
anal ysi sé%ﬁﬁtsﬁ}eld%g)ﬁéb %g' &%nggygg'(g%éegggg%"e Rgnhg%\nd]gga?é%ﬁ\é% step
ST6603) , tr gB§é6t QAL ES-dTRER @scilsd onidtabnt e OMEESs tghatesd sahpared or§ _
previous 2 0 to the current VOP or not by conparing the externally set tine

code 97 and HOlhdevmatiemwe acestler iy aofedilm.current VOP ( step ST66-4 )
Thus, one of the following two cases 1 and 2 is_decided. Case 1: The case 1

appl i es when Y ek8r ARPFL IR Of; HRe RRpeF7apRbyERl &¢ ofsthe (pugsent

subsequent, t A £0 1n the foregoing condition (2) such as
t he ext eér]&r?a yteggt é/gl?lrrlel c%%dggggr} $U1: 00: 30, and the VOP tine code 70 in

the conditionp{) 355 Oh: OGWRakt S ustirasl &P tHECGMatioher BRE IHMRAGES
switched in response to the value of the object intra-coded indicator

si ghdl 7anylsizemr SIGHE Hhe PRebbne apeciimentl by, when the object intra-coded
i ndi cat or signal 22 April 2002 62 7' is ON ("NO' at step ST66-5), that
is, when it iftBatheaderanalyeeridleotdbe PrrIaRd FRodHmMentmr Bheddedt, the

conparat or, 100_set s e_search i,nstruction, si.gnal ,99.t0 . "forward search",
o cend@ds S EYAeT, QArRTE TR 6 SERb Cs tORRS b 5 AhBRS SotEE,
ST66-6) 1itlRYSeath 0 S(%‘%%F Srsode Bpakyzer 2 883t ghes JoLythe OpPpst art
code behind, that is, after the VOP tine code 70 in the condition (2). In

cont r asthitwsenesthecobhedlO hatder andégdzeéndiSccehen thiegawdhlvZed st&FF cod¥ES" at
steg ST66-5), that is, when it indicates that "the VOPs in the VOL are subj
ect2Po tHelisaEgrceiVR B68rPngT40héoi e Wlubrader &l vzesné® wherdithect |y

decoded hecaus ey, undergo.th redjcti codi Accor di ,..as_in the

f or egoi ng (()egi %Tg%%/t _bcgdtehgnwechee%aae{r]s%né f?esﬂl]@ ’ r%fs?kgaﬁb)ﬁg ®the

pr ocessi 4k 16RE-eSPRAGH Nt tnd NBled0std e 88ERSAPELYed & GV '(%t@ﬁ%’[@f‘f”' 11 as

shown in Fig. 36 in the normal” 15 VOP header analysis at the next step ST67

so as t arahiad yhe Vaphedeerdmatllyee m9d whent ineearmsye cdrat avOR- ddemndicatesent  of
the individual VOPs and to successively decode the VOP i mages by

cal cul atd YPR HeteE T4 e dogddentatlyhefEarr epmpirting: thai &mlvkésderodi ng
dochied U5 SOERe B TRRSLEEE 961 e T acb u S, REEE NI TP 2e6%P 1 e
Such as $HEanr oy Ty Tt 1 Hee B 8714 1 00 01 Sad Pha VeroFHoe cotl
in the comdiyisienndain wise® theOvided siNghalabnal epeSEohpdetesl hRe atiallgBis

and decoding of the video signal of the current VOP.

The VO header analyzer 59 analyzes the VO header information

30 in the input bit stream, and supplies the start code analyzer 94 with



2 5is switched in response to the value of the object intra-coded

i ndi cator signal 7' (step ST66-7). Mre specifically, when thf gbhe t
intra-coded indicator signal 7' is ON ("NO' at step ST66-7), f8P 'ﬁﬂgrator
100 sets the search instruction si gnal4 9 at "backward search", and sends
it with the bit 30 streamto the start *tode anal yzer 102 (step ST66-8).

22 April 2002 63 This nakes it possible for the start code analyzer 102 to
anal yze the bit streamin the backward direction, thus enabling searching
for the siatitcedecaf dfterVERs pia&Misdiss (boep h®T4Dr.egoi ng condition (2). In
contrast, when the object intra-coded indicator signal 7' 5 is OFF ("YES"
at step ST66-THe VOhaheddsr anahyiar PAEYESSt e VOLhkeadgrs informaiipOL are

subject to the predictive coding", the indjvidual VOPs cannot directl

Goonaod. 11 AhErTBEREt SRESRocith SIS DhS COREFRAOF PoolTren BLt thars
: st I ; . di

Lot he VO PhbantEa At tnd BiaR AR §0eR T s); SR P Eonkle By dRETNC 1O

the previusgot.-NERe raBfla Dezd e St eshidsh enef droract Thhsrd -daeadi edh ditor
instructing to performthe backward search by ascending to the previous

| - VOP ussignaflh® seataindchisn £he VObrhesidgmalan@OsypyilepesST66e he VDRUsaden t he
present enbodi nent 7, when the object intra-coded 15 indicator signal 7' is
ON in tHRN¥$es 2©and 2, the VOP start code detection is continued

according to the rch,instruction,signal 99, and the VOP.i e.data is
ski pped wi tho © gé?%ﬁ%d&roﬁ?a#%er\/gﬁ Ef{ga;a@rega%%‘? ;gglvs %afdes?ta é%ga 8% in the
enbodi maﬂ,% -I UgTRISY rebi t ERD e LR Mg p@%ggie OP tine
2 0 code gﬁ%elrdbl%S stosxrtggbltahea}ﬁt%i %@gggs 35 of al Iothéel VOPs i%&?ﬁg}{vo_

decoded the bhe s¥eahedtter anakbyatysiHGstép @I9H) L hEnpriecesstsygoltthikep
ST66-1 until the decoding of the current VOL is conpleted, every tine the
decodi ng50'% hieabesdanal wasr @3 edeeptasatthentime terde Gddini e (OV, headex/OP ti me

curr ent CHSHIoB5O5e Tk VBB L Fietbado tFE VOF AP ASRGSDFLVER B-deci of on i s
mde as (o uhefbolos i per 2l MR %, AR, (acbecdi Sl ayedugs malicby

conparing the tine co t'he externa tinme co (step
ST66- 3) . ank&se sS85 IIdT, adc@agjztigéataedtm&dret Ber exheenadd nigetratene code

97 agrees with the VOP tine code 70 obtained 30 as a result of the search.
Thehp wheimptliseranden aaktkgs seff then¥OR ddscloged Apr the 20GBeps embodiment
5. The structure is implemented by the frame skip controller 98.
Fig. 36 is a flowchart illustrating the processing in the VOP
header analysis at step ST47 by the frame skip controller 98.
Referring to Fig. 33 showing the details of the VOP header analyzer
20 together with Figs. 34 and 36, the VOP random access processing will
be described.
First, as operation environments, the following conditions
(1)-(4) are assumed.
(1) The decoding and display of objects is carried out by reading
25 and loading the coded bit stream stored in the storing medium 95 (such
as a storage like a CD-ROM and DVD, a memory like a DRAM and SDRAM,
and a hard disk drive connected to a PC). In this case, the time codes
are each displayed on the display screen in synchronism with the VOP
display to notify the user of the absolute display time of respective

30 VOPs. The coded bit stream can be transferred from the decoder to



97 agrees with the VOP tine code 70 as a result of the search, which neans
that the decoding stops at the VOP to be displayed, the opera#]gn.%f@ he
random access is conpl eted. As descri bed above, according to pBI Qént
enbodi nent 7, when 5 the object intra-coded indicator signal 7', which

i ndi cat es whether all the VOPs in the 40L are intra coded or not, is ON,
that is, when all the VOPs in the VOL are intra coded, the desired VOP
imge data is directly searched for and decoded. This is because the VOP
header anal yeh8ahDs dRFReg el MORS ahrstgh StetweaR be wrdddcedriagd hence
10 it is unnecessary to carry out the sequential VOP decoding. Furthernore,
t he pregsertwoekbodi ment 7 is configured such that it directly decodes the
time codes 35 in the VOPs fromthe VOL header, and stores themin the VOP
time code hol dor Thegises staps theyespdirgad 3pY Jesbredmpositienh: thethBunt 85

fed fromthe start_.code_anal yzer. 102. .15 Thi,s makes | SSi tQ, di spense
with t heded ot Hé%g:&f“ﬁgc?%% aflrﬁoo%%%?o%t a%&utcogﬁgsér% 5 ?’{Oﬁe g%%e and
VOP i meyjinGneMEALy i ARG BRBEEd RBcdesodaiord9RE Ak SRAYEHE | 8 edbel! ati on
structur el.srbTﬁgs, thle VOP to beé degoded can be ?denjf iljfii gg o]nly by conpari ng
the extefdlalihy sitd decoricedeItd dswasdhumeatbhat thee usepevicddast3exstraced. This
offers 2 0 an advantage of being able to inplenent a very high speed random
access tfrem the bissbreamaYOPHow@edtt 2 pesehbaubatoneos aghar hemdopreranyl e,

considering . a hone vi de@accor ding to the MPEG 4 conpression standard,
whi ch i RIS3tdB8Re’S A FO¥EPsPIRH ®-ores themin the storing medi um 95, and

edits a desir n ; i N} ; k= t .0bj i.d

provi ded thr oﬁﬂh%ﬁ%esfﬁ%{eﬁl et So{r_'Hg dgréﬁ“f‘)\}&w %ﬁgbﬁg%eoﬁrngﬂé
appapat s stletintd hacrgabt i g rsalchod mfarishes i eeenbnaraagdigiantng athdekgea hi gh
speed access to a picture at a desired tine in the video pictures acquired,
t her eby @&mi@bbirnghe hielkei.d&heednpubrtimiet lcode shuesnteEadt becomssethehe vi deo
contents can be_stored 3 0 in a _large capacity recordi ng nmedi um such as a
DVD- RAM &iternahey rsefobdme oodens}i-| 2002 65 being intra coded by the

comr eo51on S| neah AL McLont 18 BEG e LI ol kL hon cor

be achi eved actess uce a i Sion~program

Al t houghyt bige Bbe8 &nf BPgE BNty ikH Enslesrbi Rl & thaBiref¥ 2R teppedf
decoding the coded bit stfeam 39 including in the VOL header the object

i ntIa- co®d imade carbHritsygaalf £€r, fxbns glaaf dther mihel POBximatentiithcelhe on
information 34 and time codes 35 as_shown in Fig. 15, the present invention

i s not [Gimet eade gratishdngrehe sxtmpnally et ddBecerdeft’ s sppighesbferto the

VOP decod%lr:.for de %ceii ng t.he ]gode bit 10 stream 40 or 41 as shown in Fig.
16 or 1P"F4P g?(%?f%? 2HeHATRE Y VOP time code contained in the GOV is

mul tipl exed TR-ig@aRafdY, dihckSegnouet fatal g MR deeqdsred Ritidecodi ng the
coded bit stream 40 as shown in Fig. 16 to be configured such that the VO

header aaliyigens il voecimesobkyotdanobaérdr iinisr pesodienh, 15811 ndiecH¥OPs si gnal

7' and the GOV header anal yzer 61 decodes the display time nul tigl ex
i dedif i f ilEiNENPTSfIGIANE] BRIl YANERITYS hbeceRRadeTE bREOFR 19A5ENT FNEN¥OBD] ect

i ntra-cod indi cat.or signal 7. . Inthis se,. as _for the i ncl udi ng
the. di SOy Efe el ke, SR (51 GRTBIe | Ao AT ON B ARRTEROTS O, 1 he
hi gh speed randem.a568861CaMbBARIment 5, however, using the object
intra-coded indicator signal 7’ and the frame skip controller 98 makes
it possible to immediately infer the VOL that is intra coded, that
25 is, undergone coding without prediction, and as for such a VOL header,
to decode and regenerate the desired VOP picture by directly searching
for it.
First, in the foregoing condition (1), the decoding apparatus
carries out the normal decoding operation. Assume that the decoding

30 apparatus is in transition from the foregoing condition (1) to (2).



20 inplenmented for all the VOPs in the GOV. As for the VOP decoder for
decodi ng the coded bit stream 40 as shown in Fig. 17, it can Bg cogid'ogured
such that the GOV header anal yzer 61 decodes the object intra¥® o@d

i'ndi cator signal 7', display time nultiplex identification information 34
and tinme codes 35, so that 2 5 the ranégm access function can be defined
for each GOV i ndependently. Although the foregoing enbodi nents 1-7 describe
the i mage codi ng apparatus or image decodi ng apparatus according to the
MPEG 4 thathdekicaes, the tindeddedactdew)p inagesoibe dduwppkarim efldungted.

obj ect - based VOPs, and codes the i nages on an object by object basis, the
present Be igalewlpthon scorstisitisndf ethitas tsiteps koter X dli¥g-é-S41-3)s applicabl e
to 22 April_2002 66 the inmage codi ng apparat.us, image codi ng net hod,

i mge decodi n§'& F&t%%e%ﬁ‘ﬁag%@% thecH Wé"‘r?é{“ﬁokﬂa%ﬁ;g&r@il%&l SEIREMPEG 1

or MPEG a es, not .have the concept, of ject_or VOP, In this
case, cobBi MRgLetky PaShec POE fRNEE R kg Pt bals apdlion
signal, §gwhich constitute a noving picture sequence, correspond to the
VOPs in the foregoing enbodi nents 1-5. Thus, replacing the VOPs by the
coded i mages Thie spaged stapenaigkes the Yorsisin® éntrveredie thbdit strdae sanme
manner as in the enbodinents 1-7. For exanple, the MPEG 1 or MPEG 2

reser ves(¥Eaps8F4 fadla wipieh dRicarried iutdng the V& tine deeremerdagzalvzesl y, or
bit fi elg; for future functional extension. Thus, defining the syntax
according to the present invention in these data areas can inprove the

function of the randam %%icai%ééé%es&b? €O rcghe fégﬁa&aegti g

f oregoi ng enbodi ments 1-7, the object 15 intra-coded I ndicator signal 7' is
destoi bege@asiddTeor abeohaté disp Dy eamk frosheidandal b-t e MORS, voeldieed in
the VOL- or GOV-based noving picture sequence according to the WPEG 4 are

i ntra codwrementoand tthe gP€deime coderfd dadi Erawithei GOV deadert fraly@er or

QOV- based novi ng _picture sequence . For exanpple, as for the VOPs that
Const | tutk BPaRRt (riks BiLk A6 FBUFIRG St BVetie diranced BoP ARIHESSt he

novi ng piCtur. ] 1Nt ras i ndj [ |...7. . can
serve as(lhié ggngﬁﬁ%%%aﬁégfi%g %&étlﬁe%r E%i%%%(ﬁé%%ﬁ&%eggl ﬁm;)ﬁg novi ng
pi cture seqweneerdasaty @RbbAtndid 33 ahBevop haifd B8dYQA+ GheCRY I BIL Bt I A
coded or not. This holds true when the VOPs are replaced by the coded 2 5

i mgés orf itegdopegoing dongditson | NDUSBReAhiARRId CABILheTYseds. descri bed
above, the inmmge codi ng apparatus and i mage codi ng nethod are based_on the
MPEG 4, and at@S8ERBLY f6f TS5 FFT ATt 516 BeTahionjder Bhispiédt

basi . 22.A00i 1, 2002 87, i Lhermre, 40, Migs, decogh Ny aaRaral s and

. cess
i mage deo Img ne accord ng € présént 1 nvemion are also Bised on

the MPEGhh-aRdmabe &l tralhe §Rip deredbndethgg coded bit streamin which the
i mges are coded on the object by object basis. 5 22 April 2002 66 WHAT

| S CLAI MED | SMore specifically, the comparator 100 makes a decision as to
20 whether the current VOP is the VOP a user wishes to display or not
(step ST47-4) by comparing the time code of the VOP the user wishes
to display, that is, the externally set time code 97 with the VOP time
code 70 of the currently displayed VOP.

If they agree with each other, a decision is made that it is
25 the “WOP to be displayed” (“YES” at step ST47-4), enabling the video
information header analysis (step ST47-11). If not (“NO” at step
ST47-4), a decision is made as to whether the VOP to be displayed is
previous to the current VOP or not by comparing the externally set

time code 97 with the VOP time code 70 of the current VOP (step ST47-5).

30 Thus, one of the following two cases 1 and 2 is decided. In the course



1. An image decodi ng apparatus conprising: an analyzer for analyzing, in a
coded bit stream intra-coded indicator information indicating mhe;ﬂﬁ al
images in a noving 5 picture sequence are intra coded or not; 2Ag" écoder
for decoding i mages contained in the noving picture sequence in response to
the intra-coded indicator information 4hal yzed by said anal yzer. 10 2. The
i mage decodi ng apparatus according to claim1, wherein the noving picture
sequence is a video object |ayer consisting of noving i mage objects of

gl ven SNApeRs s 3-nEnee dMendsaac 09 ARRALaLYey AR6AEdIe b0 dlifkMdhegther &1 n

the 15 noving picture sequence I1s a vide Ject plane group constituting a

vi deo objeptet Byed1 LSS Shi D8y 8heMipasi oAy Y eehsav{tdi YoM sshapes. 4.
The i mage decodi ng apparatus according to claim1, erein said 20 decoder
decodes tHee compgeston 10 capveateqi dther ¥OBetiranczodai 7R deeserdtd mhet hem i n
response to the_intra-coded indicator information and display rate

i nf or mat$*Gerdedtynitted g €RES| hye decodi ng apparatus side. 25 5. The
inagg dq&g&jqq apparatus according to claim1l, wherein said anal yzer

anal yzes; Tnthe coded bit stream coding side display rate information

and identifiepd agaS1! €8s gﬂ%‘é@e%éﬁ {1RSReASend 01 § R tcedhng-shdle7di spl ay
rate information anal yzed and to display rate infornation designated on the

i mge degntlicageappaiatusulsiedgenantch $he Vdertdme sadal 7detoddr fecamdagt he
i mges contained in the nmoving picture 22 April 2002 69 - sequence with

deci mat ienpdikéani f2) esisbnas the Exdernatby cfdedimadeeda &7 iaf ok R3O and
di spl ti i nf ti baut .the i to be . d 6. . ,
decod: ngEhEaPards Checreing b bhing FPRStiheh dal <8, 09¢ el " Tioabe i n

Fes?é’”sestte% %Jf'&‘?—iﬂt.r %gﬁogég'ér{‘ﬂiscé&f’{ ﬂe'af%%tsggﬂs@% Qhégla%etéff%he
informatio esi gnated on t%e i mage Jécodlng apparatus side, an I nage
i ndi cat eghiytt hatdh-sfdry thdecatdOrsTaghhon7 dedt@gpased7e6)  he i mage decodi ng

apparatus side. 10
More specifically, when the object intra-coded indicator signal
7' is ON (“NO” at step ST47-6), that is, when it indicates that “all
the VOPs in the VOL are intra coded”, the comparator 100 sets the search
15 instruction signal 99 to “forward search”, and sends it with the bit
stream to the start code analyzer 94 (step ST47-7). Thus, the start
code analyzer 94 searches for the VOP start code ahead of, that is,
after the VOP time code 70 in the condition (2).
In contrast, when the object intra-coded indicator signal 7’
20 is OFF (“YES” at step ST47-6), that is, when it indicates that “the
VOPs in the VOL are subject to the predictive coding”, the individual
VOPs cannot be directly decoded because they undergo the predictive
coding. In this case, the VOP time code 70 is calculated by decoding
the modulo-time base 65 and VOP time increment 68 of the individual
25 VOPs through the foregoing steps ST47-1 - 47-3 and ST47-11, so that
the individual VOP images are decoded sequentially. Thus, the
subsequent VOPs are successively decoded in this case.
Case 2:
The case 2 takes place when the externally set time code 97

30 indicates a time before the VOP time code 70 in the foregoing condition



7. The inmage decodi ng apparatus according to claim1, wherein said analyzer
anal yzes, in the coded bit stream coding side display rate ig%g\rmati gn and
display tinme informati on of inmages contained in the noving pi Pl 200
sequence, and identifies imges to be gﬁcoded in 15 response to the display
rate information and the display time rnformation anal yzed, and wherein

sai d decoder decodes, in response to the intra-coded indicator information,
to the display tine information of the images to be decoded and to display
time inf oz maluchnasiesicgast @&chaan vt bet ivtrgecode @di hy GApPar: a0 psarsi dre Viore

i mges designated 20 by the display tine informati on on the i mage decodi ng
appar at usime dedegin Tiiee ifiverggodiee oziindgtappalrdt us 4¢¢060 thhol"Ne” caighep,
wherein said anal yzer analyzes.in the coded bit strear‘rl when .t he .

i nt ra- codet THdi FRERHITFoFFralE bRNYDLRIGFSRCRSS £ Ve L &7 Ogﬁé’iey%lﬂ?dc

i ndi cate at ] es.; § N i ving picture sequence are
intra cog%%%g &Oésaa%ﬁéﬁ%?t@%?%? i ggﬁfpf %@ﬂi n i nformation indicating
whet ler  di spl @yrd spBci A IR | ¥ HerOEhdbbébe intRgesodNt pdNed dris idhg1movi ng
pi cture sequence are nultiplexed or not, and anal yzes, when the di spl ay
time mul 71 pleXN d&¥O1T fatcatepnST4if-@)pathen isydiwbh&hedalhathet WePdi mpltag 30
time information of all the inages contained in the noving picture 22

Apri| 200 agesifuenceded” nithei gprgator HOUFeh et serrshipshaigtdenof all
t he i mages_cantai ned,.in .t he noving,pi ctyre sequence on a basjs,_.of .each
novi ng p?chrlﬁaetggeﬁEerﬁ?é:,kwgﬁg W]%I?Cg\ r gaads% oder “@%c swtlﬁb ?%5’&?
cont ai negk J i i €2 SLOHRNC in eqgh 0 i -¢coded 5
i ndi cat o%%%&?ﬁa?ﬁ%ng%nx? ﬂcl)géd?lzpl ay t?r%e(?%?%%?i 8?1.' gﬁ%h@é]{éﬁagg

decadi ngpefpalat 66r ateosthitg cote Critilyizér Whebeanma baied tHednidest degodas, in
response to the intra-coded indicator information, display tinme infornation
and di sptkebeckeandhdbrestian tesihyaerablomglseanahingefpr tee sgang cagpar at us

side, images indicated b he display tine,information designated on the

i mage de%gd:ﬁ‘r?gVQBE%’%&@%&J?F%%%H@QEHE“?% s contained in the noving
pi cture seque n | e i | Q | &I t.he. ps,of: 15
anal yzi ng, | nﬂgeccoé%fggs [tw}g%?zcg% gg_ﬂ%@’g-lﬁ ed%ﬁ%ﬁ@% %rcgigﬁf oglrﬁalq'oﬁ

i ndi cat i ng osret ets/alk seEYST4G0BY pi et LB, avHEY i B0iRd(ddted SRAtIeREE are
intra coded or not; and decoding the inmages contained in the noving picture
seqdénceVoRs Lrdien¥el bret subjactr te thdakadiditd ae arodinbty s bmdivZEluadl. The

i mge decodi ng nethod according to claim1l wherein the decodijfn?% step

0,
decodes Y®R® FREERS qend@ﬁ%cmp%ﬁ"‘ﬁ?‘éﬁ%é“%q‘ﬂ@ﬁcé“@xﬂ% deei merd g ivRem i n
the ) d iond o . di h
0 b nat P Hae S P e B e 30 gl T I M FeC LR Rt By g

net hod ag&IAinBgthe wIRI1B-t9me VBRELids bha a0Rl diziendnsteRemN gy 8@S¢hd N t he
coded bit stream coding side display rate information, and identifies

di spl ay indisridnbdryRs,oandfthardgegetdrtizemdet due detpded thye asoendingstde
di SB| ay rate information analyzed 30 and fromdisplay rate information on
t he28ec o §O8i dragesnthah&re ot sPIiapked trobhe Preghgtigrtodial st-efOdecodes

e om0 BABLALIEI_ e 15 DRLO, DB & RO SARE M L, GBI gL hem
i nf or mat ¢y Fh-ofheThiBa@shiiRe) BPaededucding to perform backward search
by ascending to the previous I-VOP according to the search instruction
signal 99 (step ST47-10).
25 Thus, in the present embodiment 5, when the object intra-coded
indicator signal 7' is ON in the cases 1 and 2, the start code detection
of the VOPs is continued according to the search instruction signal
99, and the VOP image data is skipped without carrying out the video

information header analysis at step ST47-11.

30 Specifically, every time the VOP start code is detected, the



13. The i nmage decodi ng nethod according to claim 10, wherein the decoding
step decodes, in response to the intra-coded indicator informtion and
display tinme information designated on the decodi ng side, inaégﬁpﬂHHﬁEated
by the display tinme information designated on 10 the decoding side. 14. The
i mge decodi ng nethod according to ciaftm 10, wherein the anal yzing step
anal yzes, in the coded bit stream coding side display rate information and
display tine information of the i mages contained 15 in the noving picture
seque_ncefoﬂwih@egﬁtdcfelsginggﬁ%%&_al@edqﬁﬁqqew BxEEBRONSLsEO thhe duspl ay
rate information and the display time information anal yzed, and wherein the
decodi ng9BhgpecemadrHehOP nhge Todpdlicabestinnd ds spregult o€ thefgrarehi on

desi gnated on the decoding side in response to the intra-coded indicator

i nf or matThse psocgesdigsprayrRise thaeanaiyeifeet dheoRodrkoitiEgekase apd

decoded and to t.he display tjnme informatj desi gnat e n_th ecoding

o do. 150K e G A PO oY ARG TS i S8 T EROR A 5F JOFhe

anal ¥zi ng: nag Vs LB i ; i coded
Tl Fat o R e A L P AR Yar &f R aredriad: o

i mges caiiqiedevop NstBe MVi-NgspT €l angesdentei eakihgaasL edethetticspl ay
time nultiplex identification information indicating whether display tine
i nf or mat tlencafraitd Voh e siardgR sodend bsmeyedon het bywdiampapiiog khe degeshce are
mul ti pl exed or not, and analgzes, when_3 0 the displa %ine nultiglex

i dent i fiVQR itdASi AP ntl Eihi Rlae iteLnphdy sebXime FPd%o b (BEepneTdispl ay

dent 1 ¥4 i il Y 5. b2 7%
<l Bl e R ena A R kPR e b Rag TS

the1goVi 00 29LEL 41,8+ & RHLENSE £ Ofe R0BASICSOIE a BRENa SRVIEEL I 6F Whe seRGUgNce, and
wherein the decodi ng step decodes the 5 images contained in the noving

pi ct ur e Wegueheeextermedignset ttoineheodat 9 a-agpeed with ddteoVOP nf imerabden and
the display time information. 16. The i mage decodi ng met hod according to
cl ai m 1070 ahex spputhefddmararciyt vpieaeges thag Ffé%géﬁ@@lfi%lﬁ H&oPreda- coded

i ndi cat i nf tiaqn, t i.spl ti i nf ti d_t i.spl ti

o o Mt LD o1 20 L WSk On adehar ol oy e

i ndi cat ed, by HAEmdL SR QY it BB Qigrat i on designated on the i mage decodi ng
e

appar at-us si rom anong the 1 mages contained in the noving picture

sequence. 15 Ag dedbribeadabévs] agcopiidht o HeOpPEsS e thgmbedi nme08le whénr
coding i mages contained in a noving picture sequence in resgonse to

i nt r a- codiengbj et Lotravredadf ndimaiton Siemiadat’| Ahaiadhcates vhehkel abyes
contained in_the, in icture 2 0 sequence are be intra coded.or not;
and o it JPEScH FOF HOF 155 ARFAE, ST REooh T gel Nodal Srgnal Enabled by
sai d encgge kLN - L ndi ! r i 9”b N I t 1 the
i mages contgpﬁgdiéﬁj%ﬁgggnéﬁﬁﬁﬁ%%%tﬁ?@égég%%nggbaggﬁﬁipggagggégggpé%ot. 25
18. The witagatcost figndpgatied yegaesoidll dgcbeind afm Adiviherlevors dagded

mul tiplexer multiplexes for each noving picture sequence, when the
i nt 28- cortedheridides srfomaiient headamanabyss ahatterl $TEhell sagewtcbheai ned

0 L IO PGk Uie Seauence ate Lohe LOLLe £oded, d SpLag S0 e
As a result, considering a home video according to the MPEG-4
compression standard, which intra codes all VOPs and stores them on
the storing medium 95, and edits a desired scene by combining them
25 with other object videos provided through the Internet or by means
of a CD~ROM or DVD-ROM, the decoding apparatus with the configuration
of the present embodiment 5 can make a high speed access to a picture
at a desired time in the video pictures acquired, thereby enabling
the video edition without stress.

30 Furthermore, the video contents can be stored in a large capacity



73 display time information of all the inages contained in the noving
picture sequence is to be multiplexed or not, and nultiplexes ,ﬁfgr :@ﬁg

novi ng pi cture sequence, when the display tine nmultiplex i denfq FPU
rnformation indicates that the display él me 5 information of all the inages
contained in the moving picture sequence is to be nultiplexed, the display
time information of all the inages contained in the noving picture
sequence. 19. An inmage coding method conprising the steps of: 10 encoding

i mages cmuoaidnsd nediameuchngsph AVI-@AMediidntbeln VOEsponie totiatacdedodi ng
instruction information instructing whether all the i rrages contained in the
movi ng pERgridsediRiRss 1ans todpEd PREPEIEHIER LoP MEET 4 afe TRACIAgSIER NG,

into an e odedl oded nal ntr e 5 indicator_informtion
| nal cat 199 g e PR SeRERES Rk SaB o kihd RiaR e tefa i A LR once
are intra+e9deds 0bn MMogram,
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bit stream 81 as shown in Fig. 28 is input and decoded.

Fig. 37 is a block diagram showing a configuration of the header
analyzer 42 in the embodiment 6 in accordance with the present
invention. In Fig. 6, the reference numeral 102 designates a start

5 code analyzer; 103 designates a decoded VOP selector; and 104
designates a VOP header analyzer. Since the remaining configuration
is the same as that of the header analyzer as shown in Fig. 29 of the
embodiment 4, the description thereof is omitted here by assigning
the same reference numerals.

10 Fig. 38 shows an internal configuration of the decoded VOP
selector 103 as shown in Fig. 37. In Fig. 38, the reference numeral
73 designates an object intra-coded decision section; 100 designates
a comparator; and 105 designates a VOP time code calculating section.
Next, the operation of the header analyzer 42 of the present
15 embodiment 6 will be described.

Fig. 39 is a flowchart illustrating the operation of header
analyzer 42 of the present embodiment 6.

In the header analyzer 42 of the present embodiment 6, the start
code analyzer 102 analyzes the start code contained in the input coded

20 Dbit stream 8l (step ST48), first. The start code analyzer 102 supplies
the bit stream to the VO header analyzer 59 when the analyzed start
code represents the VO (step ST49), to the VOL header analyzer 84 when
the analyzed start code represents the VOL (step ST50), to the GOV
header analyzer 61 when the analyzed start code indicates the GOV (step

25 8T51), and to the decoded VOP selector 103 when the analyzed start
code indicates the VOP (step ST52).

After completing the analysis, the VOP header analyzer 104
supplies the bit stream 43 passing through the header analysis to the
video signal analyzer 44 which analyzes and decodes the video signal

30 of the current VOP, and the processing returns to the start code
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to the start code analyzer 102 (step ST54). In the course of this,
the VOL header analyzer 84 decodes the object intra-coded indicator
signal 7’ and VOP rate information 87 contained in the VOL header
information, and supplies them to the decoded VOP selector 103.
15 The GOV header analyzer 61 analyzes the GOV header information
in the input bit stream, and supplies the bit stream after the analysis
to the start code analyzer 102 (step ST55).
In the course of this, the GOV header analyzer 61 decodes the
GOV time code 63 contained in the GOV header information, and supplies
20 it to the decoded VOP selector 103.
Thus, the decoded VOP selector 103 can implement the high speed,
simple VOP random access structure disclosed by the present embodiment
6 (step ST56).
According to the present embodiment 6, using the object
25 intra-coded indicator signal 7’ and the decoded VOP selector 103 makes
it possible to immediately infer the VOL intra coded, that is, the
VOL undergone coding without prediction, and as for such a VOL header,
to decode and regenerate the desired VOP picture by directly searching
for it.

30 In particular, in the present embodiment 6, the VOL layer
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operation conditions.

10 More specifically, the decoding apparatus carries out the normal
decoding operation in the condition (1) in the present embodiment 6.
Assumed that the decoding apparatus is in a transition from the
condition (1) to the condition (2). In this case, the VOP time code
calculating section 105 first calculates the time code 70 of the VOP

15 image whose decoding is to be halted in response to the user action
in the condition (2) (step ST56-1). It is obtained by the following

expression.

VOP time code 70

20 = GOV time code 63 + (count 85) + (VOP rate information 87)

In other words, the VOP time code calculating section 105 divides
the count 85 by the VOP rate information 87 on the coding side, and
adds the quotient to the GOV time code 63 to obtain the time code 70
25 of the VOP image whose decoding is to be halted.
For example, when the GOV time code 63 is 01 hour 00 minute 00
second, the count 85 is 60, and the coding side VOP rate information
87 is 30 pieces/second, the VOP time code is calculated as 01 hour
00 minutes 02 seconds by adding 60/30 ( = 2) seconds to the GOV time
30 code 63.
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10 foregoing condition (2).

Subsequently, the user carries out the operation in the foregoing
condition (3), which will provide the externally set time code 97 the
user wishes toextract. Thiswill activate the random access structure
by the decoded VOP selector 103.

15 More specifically, the comparator 100 decides first on whether
the VOP at which the decoding is halted is the VOP the user wishes
to display or not (step ST56-2) by comparing the externally set time
code 97 with the VOP time code 70 fed from the VOP time code calculating
section 105.

20 When they agree (“YES” at step ST56-2), the comparator 100
decides that the VOP is the “WOP to be displayed”, and carries out
the analysis of the VOP header (step ST57). Otherwise (“NO” at step
ST56-2), comparing the externally set time code 97 with the VOP time
code 70 of the current VOP, it decides as to whether the VOP to be

25 displayed is before or after the current VOP (step ST56-3), and then
makes a decision on which one of the following cases 1 and 2 applies.
Case 1:

The case 1 applies when the externally set time code 97 indicates
that it follows the VOP time code 70 in the foregoing condition (2)

30 such as when the externally set time code 97 is 01:00:30, and the VOP
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10 This enables the start code analyzer 102 to search for the VOP
start code forward, that is, the VOP start code subsequent to the VOP
time code 70 at which the decoding is halted in the foregoing condition
(2) .

On the contrary, when the object intra-coded indicator signal

15 7' is OFF (“YES” step ST56-4), that is, when it indicates that the
“WOPs in the VOL undergo the predictive coding”, the individual VOPs
cannot be directly decoded because the VOPs in the VOL are predictively
coded.

Accordingly, the VOP header analyzer 104 must carry out in the

20 normal VOP header analysis at the next step ST57 substantially the
same processing as that of steps ST47-1 - ST47-3 and ST47-11 as shown
in Fig. 36 to analyze and decode the individual VOP modulo-time base
and VOP time increment, and to calculate the VOP time code 70 of the
current VOP at which the decoding is halted in order to successively

25 decode the VOP images. Thus, the next VOP is sequentially decoded
in this case.

Case 2:
The case 2 applies when the externally set time code 97 indicates
that it precedes the VOP time code 70 in the foregoing condition (2)
30 such as when the externally set time code 97 is 01:00:00 and the VOP
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stream to the start code analyzer 102 (step ST56-7).
This enables the start code analyzer 102 to start analyzing the
10 bit stream in the reverse direction, and to search the VOP start code
previous to the foregoing condition (2).

On the contrary, when the object intra-coded indicator signal
7' is OFF (“YES” step ST56-6), that is, when it indicates that the
“WOPs in the VOL undergo the predictive coding”, the individual VOPs

15 cannot be directly decoded because the VOPs in the VOL undergo the
predictive coding. In this case, the individual VOP image data must
be decoded by tracing back to the VOP image that does not undergo the
predictive coding, that is, to the previous I-VOP, and the decoding
must be restarted therefrom. This is achieved by the search

20 instruction signal 99 that instructs to trace back to the previous
I-VOP with carrying out the reverse search (step ST56-8).

Thus, in the present embodiment 6, when the object intra-coded
indicator signal 7’ is ON in the cases 1 and 2, the start code detection
of the VOPs is continued according to the search instruction signal

25 99, and the VOP image data is skipped without the video information
header analysis at step ST57.

Specifically, every time the VOP start code is detected, the
following processings are iterated until the externally set time code
97 agrees with the VOP time code 70 obtained as a result of the search.

30 These processings comprise the calculation of the VOP time code 70
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completed.
As described above, according to the present embodiment 6, when
10 the object intra-coded indicator signal 7’ that indicates whether all
the VOPs in the VOL are intra coded or not is ON, that is, when all
the VOPs in the VOL are intra coded, the sequential VOP decoding is
skipped without performing the VOP header analysis for individual VOPs
at step ST57. This enables the desired VOP image data to be directly
15 searched for and decoded.
Furthermore, in the present embodiment 6, the VOP time code 70
is determined using the GOV time code 63 which is the time code of
the initial VOP of the GOV, the count 85 fed from the start code analyzer
102 and the VOP rate information 87 on the coding side. This cbviates
20 the need for decoding the modulo-time base or VOP time increment
information for each VOP, which means that random access can be
achieved by calculating in advance the number of VOPs to be skipped
from the externally set time code 97. Thus, the present embodiment
6 can dispense with the need for successively calculating the display
25 time of each VOP to make the decision at steps ST47-1 - ST47-3 of Fig.
36 as in the foregoing embodiment 5. This enables the random access
faster than that of the embodiment 5. In brief, high-speed random
access is implemented because the individual VOP time code can be

identified from the VOP rate information without calculating the

30 display time of each VOP with performing the successive VOP header
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compression standard, which intra codes all VOPs and stores them on
the storing medium 95 and edits a desired scene by combining them with
5 other object videos provided through the Internet or by means of a
CD-ROM or DVD-ROM, the decoding apparatus with the configuration of
the present embodiment can make a high speed access to a picture at
a desired time in the video pictures acquired, thereby enabling the
video edition without stress. Furthermore, the video contents can
10 Dbe stored in a large capacity recording medium such as DVD-RAM with
their VOPs being intra coded by the compression standard according
to the MPEG~4, so that desired edition can be achieved by making high
speed access when producing a television program.
Although the present embodiment 6 is described by way of example
15 of the coded bit stream 81 as shown in Fig. 28, which not only includes
the object intra-~coded indicator signal 7’ and VOP rate information
87 multiplexed into the VOL header 81b, but also includes in the GOV
header 81c the GOV time code 63 indicating the absolute display time
of the initial VOP in the GOV, the present invention is not limited
20 to this. For example, a coded bit stream (not shown) can be decoded
which includes in the GOV header not only the GOV time code 63, but
also the object intra-coded indicator signal 7’ and VOP rate
information 87. This is implemented by providing the GOV header
analyzer 61 as shown in Fig. 37 with the decoding function of the cbject
25 intra-coded indicator signal 7’ and VOP rate information 87, in

addition to the decoding function of the GOV time code 63.

EMBODIMENT 7
In the present embodiment 7 in accordance with the present

30 invention, a VOP decoder will be described for decoding the coded bit
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analyzer 42 of the present embodiment 7 will be described below.
Fig. 41 is a block diagram showing an internal configuration
of the header analyzer 42 in the present embodiment 7. In Fig. 41,
15 the reference numeral 106 designates a VOL header analyzer; and 107
designates a decoded VOP selector. Since the remaining configuration
is the same as that of the header analyzer 42 of the embodiment 6 as
shown in Fig. 37, the description thereof is omitted here by assigning
the same reference numerals.
20 Fig. 42 is a block diagram showing an internal configuration
of the decoded VOP selector 107 of the present embodiment 7 as shown
in Fig. 41. In Fig. 42, the reference numeral 73 designates an object
intra-coded decision section; 100 designates a comparator; and 108
designates a VOP time code holder.
25 The operation of the header analyzer 42 of the present embodiment
7 will now be described.
Fig. 43 is a flowchart illustrating the operation of the header
analyzer 42 of the present embodiment 7.
In the header analyzer 42 of the present embodiment 7, the start

30 code analyzer 102 analyzes the start code contained in the input coded
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10 the video signal analyzer 44, so that the video signal analyzer 44
carries out the analysis and decoding of the video signal of the current
VOP, and returns the processing to the start code analysis, again.
The start code analyzer 102 includes a VOP counter that increments
the VOP count every time the VOP start code is detected, and supplies

15 the count 85 to the decoded VOP selector 107. It is assumed here that
the VOP counter is reset every time the VOL start code is detected.

The VO header analyzer 59 analyzes VO header information in the
input bit stream, and supplies the bit stream after the analysis back
to the start code analyzer 102 (step ST63).

20 The VOL header analyzer 106 analyzes the VOL header information
in the input bit stream, and supplies the bit stream after the analysis
back to the start code analyzer 102 (step ST64).

In the course of this, the VOL header analyzer 106 decodes the
object intra-coded indicator signal 7', the display time multiplex

25 identification information 34 and the time codes 35, which are
contained in the VOL header information as shown in Fig. 15, and
supplies them to the decoded VOP selector 107.

As described in the foregoing embodiment 2, the display time
multiplex identification information 34 is decoded only when the

30 object intra-coded indicator signal 7’ is ON, that is, only when it
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The GOV header analyzer 61 analyzes the GOV header information
in the input bit stream, and supplies the bit stream after the analysis
back to the start code analyzer 102 (step ST6€S).

10 In the course of this, although the GOV header analyzer 61 decodes
the GOV time code 63 contained in the GOV header information, the
present embodiment 7 does not use the GOV time code information.

The decoded VOP selector 107, which has the high speed, simple
and random access structure of the VOP disclosed in the present

15 embodiment 7, selects the VOP to be decoded (step ST66). The random
access mechanism of the present embodiment 7 is characterized in that
it can obtain the VOP time codes to be compared with the externally
set time code 97 by the comparator 100 without any calculation.

Fig. 44 is a flowchart illustrating the processing in detail

20 of the VOP random access structure based on the decoded VOP selection
at step ST66 by the decoded VOP selector 107.

With reference to Figs. 42 and 44 mainly, the operation of the
VOP random access processing will be described, in which the foregoing
conditions (1)-(4) described in the embodiment 5 are also assumed as

25 the operation conditions.

First, the time codes 35 of all the VOPs in the VOL decoded by
the VOL header analyzer 106 are stored in the VOP time code holder
108 in the VOP selector 107 to be retained until the decoding of the
VOL is completed (step ST66-1). In the condition (1), the decoding

30 apparatus carries out normal decoding operation, here.
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Assume the instant at which the decoding apparatus makes a
transition from the condition (1) to condition (2}).

In response to the transition fromthe condition (1) to condition
(2) by the user operation, the VOP time code holder 108 in the decoded

5 VOP selector 107 receives or generates a read command (not shown) for
reading the time code 35 of the VOP image pointed by the count 85 at
the transition.

In response to this, the VOP time code holder 108 reads as the
VOP time code 70 the VOP pointed by the count 85 fed from the start

10 code analyzer 102 at the instant of the transition from the condition
(1) to condition (2), that is, the time code 35 of the VOP image at
the time the decoding is to be halted in accordance with the condition
(2), and supplies the VOP time code 70 to the comparator 100 (step
ST66-2) .

15 In this way, the foregoing structure can identify the VOP time
code 70 at the time the decoding is to be halted in the condition (2)
only from the count 85 fed from the start code analyzer 102 without
carrying out any analysis of the VOP header or any calculation. Thus,
the VOP time code 70 in the stop condition (2) is presented to the

20 user.

Next, when the user carries out the condition (3), this will
provide the externally set time code 97 to the comparator 100, and
activate the random access structure by the decoded VOP selector 107.

Although in the example above, the VOP time code holder 108 is

25 described such that it supplies the comparator 100 with the time code
35 of the VOP image pointed by the count 85 fed at the transition to
the condition (2) as the VOP time code 70, this is not essential. For
example, the VOP time code holder 108 can always supply the comparator
100 with the time code 35 of the VOP image, which is pointed by the

30 count 85 constantly fed from the start code analyzer 102, as the VOP
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be configured such that it implements the random access structure using

the VOP time code 70 fed at the instant of the transition to the
condition (2) and the externally set time code 97 fed by the operation
5 of the condition (3). In brief, it is enough for the random access
structure to operate such that it utilizes among the time codes 35
stored in the VOP time code holder 108 the VOP time code 70 at the
transition to the condition (2) and the externally set time code 97.
More specifically, the comparator 100 first makes a decision

10 as to whether the current VOP is the VOP the user wishes to display
or not (step ST66-3) by comparing the externally set time code 97 with
the VOP time code 70 of the current VOP which is fed from the VOP time
code holder 108 and takes place at the time the decoding is halted
in accordance with the condition (2}.

15 When the externally set time code 97 agrees with the VOP time
code 70 of the current VOP (“YES” step ST66-3), the VOP is decided
as the “WOP to be displayed”, followed by the VOP header analysis of
the VOP to be displayed (step ST67). Otherwise (“NO” at step ST66-3),
a decision is made as to whether the VOP to be displayed is previous

20 to the current VOP or not by comparing the externally set time code
97 with the VOP time code 70 of the current VOP (step ST66-4). Thus,
one of the following two cases 1 and 2 is decided.

Case 1:
The case 1 applies when the externally set time code 97 indicates

25 a time subsequent to the VOP time code 70 in the foregoing condition
(2) such as the externally set time code 97 is 01:00:30, and the VOP
time code 70 in the condition (2) is 01:00:10 (“YES” at step ST66-4).
The action is switched in response to the value of the object
intra-coded indicator signal 7 (step ST66-5).

30 More specifically, when the object intra-coded indicator signal
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is OFF (“YES” at step ST66-5), that is, when it indicates that “the
VOPs in the VOL are subject to the predictive coding”, the individual

10 VOPs cannot be directly decoded because they undergo the predictive
coding.

Accordingly, as in the foregoing embodiment 6, the VOP header
analyzer 104 must carry out the processing corresponding to that of
the steps ST47-1 - 47-3 and ST47-11 as shown in Fig. 36 in the normal

15 VOP header analysis at the next step ST67 so as to analyze and decide
the modulo-time base and VOP time increment of the individual VOPs
and to successively decode the VOP images by calculating the VOP time
code 70 of the current VOP at which the decoding is halted. Thus,
in this case, the subsequent VOPs are sequentially decoded.

20 Case 2:

The case 2 takes place when the externally set time code 97
indicates a time before the VOP time code 70 in the condition (2) such
as the externally set time code 97 is 01:00:00, and the VOP time code
in the condition (2) is 01:00:10 (“NO” at step STé6-4). The action

25 is switched in response to the value of the object intra-coded
indicator signal 7' (step ST66-7).

More specifically, when the object intra-coded indicator signal
7' is ON (“NO” at step ST66-7), the comparator 100 sets the search
instruction signal 99 at “backward search”, and sends it with the bit

30 stream to the start code analyzer 102 (step ST66-8).
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10&'s  is OFF (“YES” at step ST66-7), that is, when it indicates that “the
VOPs in the VOL are subject to the predictive coding”, the individual
VOPs cannot be directly decoded. In this case, the decoding must be
continued to the image data successively. Specifically, the decoding
must be carried out by ascending to the VOP image that is not subjected
10 to the prediction, that is, to the previous I-VOP, and be restarted
therefrom. This is handled by instructing to perform the backward
search by ascending to the previous I-VOP using the search instruction
signal 99 (step ST66-9).
Thus, in the present embodiment 7, when the object intra-coded
15 indicator signal 7’ is ON in the cases 1 and 2, the VOP start code
detection is continued according to the search instruction signal 99,
and the VOP image data is skipped without carrying out the VOP header
analysis at step ST57 as in the embodiment 6.
In summary, in the present embodiment 7, because the VOP time
20 code holder 108 stores the time codes 35 of all the VOPs in the VOL
decoded by the VOL header analyzer 106 through the processing at step
ST66~-1 until the decoding of the current VOL is completed, every time
the decoding is halted by the user operation in the condition (2),
the VOP time code holder 108 reads the time code 35 of the VOP pointed
25 Dby the current count 85 as the VOP time code 70 (step ST66-2); and
adecision is made as to whether the current VOP is a VOP to be displayed
or not by comparing the VOP time code 70 with the externally set time
code 97 (step ST66-3). These processings are iterated until the
externally set time code 97 agrees with the VOP time code 70 obtained

30 as a result of the search. Then, when the externally set time code
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means that the decoding stops at the VOP to be displayed, the operation
of the random access is completed.
As described above, according to the present embodiment 7, when
5 the object intra-coded indicator signal 7/, which indicates whether
all the VOPs in the VOL are intra coded or not, is ON, that is, when
all the VOPs in the VOL are intra coded, the desired VOP image data
is directly searched for and decoded. This is because the VOP header
analysis for respective VOPs at step ST67 can be omitted, and hence

10 it is unnecessary to carry out the sequential VOP decoding.

Furthermore, the present embodiment 7 is configured such that
it directly decodes the time codes 35 in the VOPs from the VOL header,
and stores them in the VOP time code holder 108 so that they are read
in accordance with the count 85 fed from the start code analyzer 102.

15 This makes it possible to dispense with the need for decoding the
information about the modulo-time base and VOP time increment, and
hence the decoder does not require any calculation structure. Thus,
the VOP to be decoded can be identified only by comparing the externally
set time code 97 with each of the time codes 35 stored. This offers

20 an advantage of being able to implement a very high speed random access
that is faster than those of the embodiments 5 and 6.

For example, considering a home video according to the MPEG-4
compression standard, which intra codes all VOPs and stores them in
the storing medium 95, and edits a desired scene by combining them

25 with other object videos provided through the Internet or a CD-ROM
or DVD-ROM, the decoding apparatus with the configuration of the
present embodiment can make a high speed access to a picture at a
desired time in the video pictures acquired, thereby enabling the video

edition without stress. Furthermore, the video contents can be stored

30 in a large capacity recording medium such as a DVD-RAM with their VOPs
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being intra coded by the compression standard according to the MPEG-4,
so that desired edition can be achieved with making high speed access
to produce a television program.

Although the present embodiment 7 is described by way of example
of decoding the coded bit stream 39 including in the VOL header the
object intra-coded indicator signal 7', display time multiplex
identification information 34 and time codes 35 as shown in Fig. 15,
the present invention is not limited to this. For example, the same
concept is applicable to the VOP decoder for decoding the coded bit
stream 40 or 41 as shown in Fig. 16 or 17.

For example, because the VOP time code contained in the GOV is
multiplexed for each GOV, it is enough for the VOP decoder for decoding
the coded bit stream 40 as shown in Fig. 16 to be configured such that
the VOL header analyzer 106 decodes only the object intra-coded
indicator signal 7/, and the GOV header analyzer 61 decodes the display
time multiplex identification information 34 and time codes 35 in
response to the object intra-coded indicator signal 7/. In this case,
as for the GOV including the display time multiplex identification
information 34 which is ON, the high speed random access can be
implemented for all the VOPs in the GOV.

As for the VOP decoder for decoding the coded bit stream 40 as
shown in Fig. 17, it can be configured such that the GOV header analyzer
61 decodes the object intra-coded indicator signal 7/, display time
multiplex identification information 34 and time codes 35, so that
the random access function can be defined for each GOV independently.

Although the foregoing embodiments 1~7 describe the image coding
apparatus or image decoding apparatus according to the MPEG-4 that
defines the coded (decoded) images in the form of the object-based
VOPs, and codes the images on an object by object basis, the present

invention is not limited to this. For example, it is applicable to

%
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coded images at respective times or image frames ina television signal,

5 which constitute a moving picture sequence, correspond to the VOPs
in the foregoing embodiments 1-5. Thus, replacing the VOPs by the
coded images or image frames makes it possible to handle them in the
same manner as in the embodiments 1-7.

For example, the MPEG-1 or MPEG-2 reserves a user data area which
10 allowsauser todefinedata freely, orbit fields for future functional
extension. Thus, defining the syntax according to the present
invention in these data areas can improve the function of the random
access or frame skip control.
Although in the foregoing embodiments 1-7, the object
15 intra-coded indicator signal 7’ is described as the information
indicating whether all the VOPs included in the VOL- or GOV-based
moving picture sequence according to the MPEG-4 are intra coded or
not, the present invention is not limited to the VOL- or GOV-based
moving picture sequence. For example, as for the VOPs that constitute
20 anyunits of the moving picture sequence, or defines the moving picture
sequence, the object intra-coded indicator signal 7’ can serve as
information indicating whether all the VOPs included in the moving
picture sequence based on the units other than the VOL or GOV are intra

coded or not. This holds true when the VOPs are replaced by the coded

25 1images or image picture frames.

INDUSTRIAL APPLICABILITY
As described above, the image coding apparatus and image coding
method are based on the MPEG-4, and are suitable for coding images

30 on an object by object basis.
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a decoder for decoding images contained in the moving picture

sequence in response to the intra-coded indicator information

analyzed by said analyzer.

10 2. The image decoding apparatus according to claim 1, wherein the
moving picture sequence is a video object layer consisting of moving

image objects of given shapes.

3. The image decoding apparatus according to claim 1, wherein the
15 moving picture sequence is a video object plane group constituting
a video object layer consisting of moving image objects of given

shapes.

4. The image decoding apparatus according to claim 1, wherein said

20 decoder decodes the images in the moving picture sequence with
decimating them in response to the intra-coded indicator information
and display rate information designated on the image decoding

apparatus side.

25 5. The image decoding apparatus according to claim 1, wherein said
analyzer analyzes, in the ccded bit stream, coding side display rate
information, and identifies images to be decoded in response to the
coding side display rate information analyzed and to display rate
information designated on the image decoding apparatus side, and

30 wherein saiddecoder decodes the images contained in the moving picture



“10% & ()-.!10% & ()-<Hv}[<YNC 10s$10%4& ()-!s$10% 1 & ()-! #10%& ()-!
#109& () -, 1098 ()-$10%& ()-vs}[9YNC _

10! e’ F" $10%0D& () - F! " F" $10%@8% () - F F" $10% 22 April 2002

& ()-F! F"$109N& () - Fs$109& ()-!s$10%1& ()-s_=

10!1 $1094.1&' ()-! $10%41& ()-, 1 10%& ()-9%109&' ()- 10 10

10" F"$109&' () - F7zz[9 =

10! s*$109%&' () -s3"$109%& ()-!s3"$10% (& ()-$109B& ()-!a$l09%& ()-! $L0%& () - *#t
U3 1!, %889 rde Wit Re d )ma3 3 ha%kem) in #0s3dhskOt pshoiHtB%REGded indicator

sf 5s$10%EIES’ () - #kxmbC 1!, 94083109 ()- 10 10 10t 109%& () -3

1098 () - fnfioygtipn andgdispleyaBine inforyptbor hout theogmgges to be

109&' ()-10%& ()-1, 10%&' ()-109%& ()- Yt dEmbC

1!, %" s18R8P -1 1008 () - $109& ()-SI 109 ()-10%&' ()- 109 ()-_1sdEmbC

5 6. The image decoding apparatus according to claim 1, wherein said
decoder decodes, in response to the intra-coded indicator information
and display time information designated on the image decoding
apparatus side, an image indicated by the display time information
designated on the image decoding apparatus side.

10
7. The image decoding apparatus according to claim 1, wherein said
analyzer analyzes, in the coded bit stream, coding side display rate
information and display time information of images contained in the
moving picture sequence, and identifies images to be decoded in

15 response to the display rate information and the display time
information analyzed, and wherein said decoder decodes, in response
to the intra-coded indicator information, to the display time
information of the images to be decoded and to display time information
designated on the image decoding apparatus side, the images designated

20 by the display time information on the image decoding apparatus side.

8. The image decoding apparatus according to claim 1, wherein said
analyzer analyzes in the coded bit stream, when the intra-coded
indicator information obtained as a result of analysis indicates that
25 all images contained in the moving picture sequence are intra coded,
display time multiplex identification information indicating whether
display time information of all the images contained in the moving
picture sequence aremultiplexed or not, and analyzes, when the display
time multiplex identification information indicates that the display

30 time information of all the images contained in the moving picture
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5 indicator information and the display time information.

9. The image decoding apparatus according to claim 1, wherein said
decoder decodes, in response to the intra-coded indicator information,
display time information and display time information designated on
10 the image decoding apparatus side, images indicated by the display
time information designated on the image decoding apparatus side from

among the images contained in the moving picture sequence.

10. An image decoding method comprising the steps of:

15 analyzing, in a coded bit stream, intra-coded indicator
information indicating whether all images contained in a moving
picture sequence are intra coded or not; and

decoding the images contained in the moving picture sequence

in response to the intra-coded indicator information.

20
11. The image decoding method according to claim 10, wherein the
decoding step decodes the images in the moving picture sequence with
decimating them in response to the intra-coded indicator information
and display rate information designated on the decoding side.

25

12. The image decoding method according to claim 10, wherein the

analyzing step analyzes, in the coded bit stream, coding side display
rate information, and identifies display time information of images
to be decoded from the coding side display rate information analyzed

30 and from display rate information on the decoding side, and wherein
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13. The image decoding method according to claim 10, wherein the
decoding step decodes, in response to the intra-coded indicator
information and display time information designated on the decoding
side, images indicated by the display time information designated on

10 the decoding side.

14. The image decoding method according to claim 10, wherein the
analyzing step analyzes, in the ccded bit stream, coding side display
rate information and display time information of the images contained
15 1in the moving picture sequence, and identifies images to be decoded
in response to the display rate information and the display time
information analyzed, and wherein the decoding step decodes the images
indicated by display time information designated on the decoding side
in response to the intra-coded indicator information, to the display
20 time information of the images to be decoded and to the display time

information designated on the deccding side.

15. The image decoding method according to claim 10, wherein the
analyzing step analyzes, in the coded bit stream, when the intra-
25 coded indicator information obtained as a result of analysis indicates
that all images contained in the moving picture sequence are intra
coded, display time multiplex identification information indicating
whether display time information of all the images contained in the
moving picture sequence are multiplexed or not, and analyzes, when

30 thedisplay time multiplex identification information indicates that
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the images contained in the moving picture sequence on a basis of each

moving picture sequence, and wherein the decoding step decodes the

5 1images contained in the moving picture sequence in response to the

intra-coded indicator information and the display time information.

16. The image decoding method according to claim 10, wherein the
decoding step decodes, in response to the intra~coded indicator
10 information, to display time information and to display time
information designated on an image decoding apparatus side, images
indicated by the display time information designated on the image
decoding apparatus side from among the images contained in the moving
picture sequence.
15
17. An image coding apparatus comprising:
an encoder for coding images contained in a moving picture
sequence in response to intra-coding instruction information
indicating whether all the images contained in the moving picture
20 sequence are to be intra coded or not; and
a multiplexer for multiplexing, into an image coded signal
encoded by said encoder, intra-coded indicator information indicating
whether all the images contained in the moving picture sequence are
intra coded or not.
25
18. The image coding apparatus according to claim 17, wherein said
multiplexer multiplexes for each moving picture sequence, when the
intra-coded indicator information indicates that all the images
contained in the moving picture sequence are to be intra coded, display

30 time multiplex identification information that indicates whether
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display time information of all the images contained in the moving
picture sequence is to be multiplexed or not, and multiplexes for each
moving picture sequence, when the display time multiplex
identification information indicates that the display time
information of all the images contained in the moving picture sequence
is to be multiplexed, the display time information of all the images

contained in the moving picture sequence.

19. An image coding method comprising the steps of:

encoding images contained in a moving picture sequence in response
to intra-coding instruction information instructing whether all the
images contained in the moving picture sequence are to be intra coded
or not; and

multiplexing, into an encoded image coded signal, intra-coded
indicator information indicating whether all the images contained in

the moving picture sequence are intra coded or not.



