SPECI FI CATI ON | mage Encoder, |nmage Encodi ng Met hod, | nage Decoder, | nage
Decodi ng Method, and Distribution Media Technical Field The present

i nvention relates to an i mage encoder, an image encodi ng net hod, an inmage
decoder, an image decodi ng nethod, and distribution nedia. Mre

particul arl ywddsasmmventi on relates to an i mage encoder, anpttmggnoensodi ng
nmet hod, an i nage decoder, an inage decodi ng nethod, and distribution nedia
suitable for use, for exanple, in the case where dynam c inage data is
recorded on storage nedia, such as a Hﬁ@ﬁ%to-optical di sk, magnetic tape,
etc., and also the recorded data is regenerated and di spl ayed on a

HGMSCEER JUERMSLEE. BRESEERS IUERESLE, LUK
UL

BT B

AR, ERSSCEER LURRFSLIE,. BRESFEEL LUERES
FHE. YICREERIZET 5, ®ic, Pl BERT—7 2. XBET X7
RERT— 7R L ORGEHEIZERL, Th2BEELTTARTI LA RERERL
7Y, TVELRBVAT L, TVEBREVAT A, MERABS. S VFAFATTF
= R—ARBVARAT LR YD LI, BIERT—F 2 EEBE2H L TEERIHS
ZEMEEL, ZEAMIZBWT, 2EIW-BERT —FE2RTFTTI384. &
B LTRET2HE2 AV THERERHTSLERR L VERESLFE, B
BESEERL JUHEBES B, TUOREEFICET 3,

HRER

PIZIE, TFUVECREU AT b, FUVEBEVATLARYD L SIZ, DEHF—F
LRBMIEET D2 VAT ARV T, EEREHNRELLARTI 20, BERT
—F &, TDFA VEBC7 V-LMAEERIA L TEMESLT X 2ickash
TWd,
BEROBEEFSILIRNE LTRENRZ LD L LTMPEG (Moving Picture
Experts Group) (ERABERHTEL) FRABHD, ZhiXISO—-—I1EC/]
TC1/SC2/WG11IZRWTEHRSh, BERL LTRESHILLOTHY.,
B BETRSE L DCT (Discrete Cosine Transform) FE8iLEZELESHHE
TenA 7Y o RERXBEA I TVS,

MPEGTIX, 84 RT7 7Y r—y a ROBRBIZHIET 57202, W ohDo
RZ7AMBIRVAAVBRERINTND, RHEREREDON, A/ Ta7y



di splay, or in the case where dynamic imge data is transmtted froma
transmtter side to a receiver side through a transm ssion path and, on the
recei ver side, the received dynamc inage data is displayed or it is edited
and recorded, as in videoconference systens, videophone systens,
br oadcast i ngveepmapzent , and nul timedi a data base retrieval pgyabsytiass
Background Art For instance, as in videoconference systens and
vi deophone systens, in systens which transmt dynam c i mge

ANVAIAL V) (MP@ML (Main Profile at Main Level) ) Tk 3,

R1ix. MPEGHRIZBIFTAMP@ML Oy a—F0—FlOBBRERL TN
%,
FETREERT—F1L, 7V —b2AFY 3 1IRAAEh, —~BRIBESIL3,
ZLT, Bh&ERT MARIHERES 21X, ZV—AREY 3 1 KREEShERT—F
Z, PIZIE, 16ERX1 6ERARETHREND ISy J MM THEAM L,
EDEERT FAERET S,

TIT BE~S FAKREERS ZRBVWTIR, E7V—00ERF—F%, 1V
7Fx (ZV—2A/E) . PEIF¥ (BIFTFENGSL) . $EBrF¥
(@HETFRFER) O3 boVThhe UTRETS, 2B, Y—F Uiyl
ANENBE TV —LOERE, 1, P, BEZFYOWPRAOL I F ¥ & LTHL
Hy 50, flxiE, FHEDLhTHS HXE I, B, P, B, P,

B, P LTAEINS) ,

MY, Bi& S USRS 213, ZU—AXFY 3 1 ZRBIBShERT—4
DRD, FTHOEDLNEFHENBRBI V—b2BRL, 2OBRT7V—b L, BE
HELDONBLRZ>TNETV—LD16EKEXL6 T4 DTy y (w0
TuyJ) LER-VRFVT (Fry I FrS) TERIELILEY, FD
vI/urny s OESs rABRRHET 3,

ZIZT. MPEGIZEWTIX, BROTHENE— FIZZ, 1 b S8HFEL (ZLv—
ARFFEAL) | BIFTREFSL, #FTAKSL. BIaTRFSLo 48E D
D, IV F¥idA v FIHBLEN, PETF XA FSHBERIIFST
HBESEONTAMTHFLIN, BYIFxidas v CSHEL. Bi5 TR S,
BHTRFS. @S ETREFSLOVThNTHSLERS,

G, @2~ MUVREES 21%, [ FXROVTH, FRIE—FELTA
Y bIHEE—FERET 5. ZOHE. Bi&~<7 FARHES 21, B1E~Y
M OBRHIIITHOT. FRIE—F (A 5 FRIE—F) 2, VLC (AEEHS
k) 33 6 BXUBEHMER4 2ICHAT S,



data to a renote place, inmage data is conpressed and encoded by taking
advantage of the line correlation and interfrane correlation in order to
take efficient advantage of transm ssion paths. As a representative

hi gh-efficient dynam c i nage encoding system there is a dynam c inage
encodi ng syswensAaas2 st orage nedi a, based on Moving Pi cture goguphdeasasy oup
(MPEG standard. This MPEG standard has been di scussed by the International
Organi zation for Standardi zation (1SO- | EC JTCLl/ SC2/ W511 and has been
proposed as FipurBpEsyy ForREIaiand, Fhds NPEGE st lewdidr, d gisFEip fTed & hybrid
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The MPEG standard defines sone profiles and levels in order to support a

w de range of applications and functions.
based on Main Profile at Main level (MP@L). Figure 1 illustrates the
constitution exanple of an MP@L encoder in the MPEG standard system

The MPEG standard is primarily

| mage

data to be euomgedzi s input to frane nmenory 31 and stored pewvpssa@rdssy. A
notion vector detector 32 reads out imge data stored in the frame nenory

31,

for exanple, at a macroblock unit constituted by 16 ( 16 pixels,
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detects the notion vectors. Here, the notion vector detector 32 processes
the image data of each franme as any one of an intracoded picture (I-
picture), a forward predictive-coded picture (P-picture), or a
bidirectionally predictive-coded picture (B-picture). Note that how i nages

of frames i nwotesiavasequence are processed as |-, P-, and B-pemireserisihas
been predetermned (e.g., inmages are processed as |-picture, B-picture, P-
pi cture, B-picture, P-picture, ..., B-picture, and P-picture in the recited

order). ThEF{ISR 7 9 rexmlilon Iatdt V]eSsT{dRIBD 7 rof @ BART & Byde: to a
predeterm ned reference frane in the i nage data
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stored in the frame nenory 31, and a small block of 16 pixels ( 16 |ines
(macrobl ock) in the current frane to be encoded is matched with a set of

bl ocks of the sane size in the reference frane. Wth bl ock matching, the
notion vector of the macroblock is detected. Here, in the MPEG standard,
predi ctive noess4Taz an i mage i nclude four kinds: intracodi pgr/af#esnyss d
predi ctive coding, backward predictive coding, and bidirectionally
predictive coding. An I-picture is encoded by intracoding. A P-picture is
encoded by @FEHEF H ) BB GE AEB TR ADE U ef /e edd agoHieE picilire i s
encoded byﬁﬁg%ggr I ntracodi ng, forward predictive coding, backward
predictive g, or bidirectionally predictive coding.
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3 That is, the notion vector detector 32 sets the intracoding node to an
| -picture as a predictive node. In this case, the notion vector detector 32
outputs the predictive node (intracoding node) to a variable word I ength
coding (VLC) unit 36 and a notion conpensator 42 w thout detecting the
not i on vect avo 98idae42not i on vector detector 32 al so perfor s ploariwesic4ss
prediction for a P-picture and detects the notion vector. Furthernore, in
the notion vector detector 32, a prediction
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error caused by performng forward prediction is conpared with dispersion,
for exanple, of macrobl ocks to be encoded (macrobl ocks in the P-picture).
As a result of the conparison, when the dispersion of the macrobl ocks is
smal l er than the prediction error, the notion vector detector 32 sets an
i ntracodi ng wode44as2 t he predictive node and outputs it to thcerdeb$bmss t 36
and notion conpensator 42. Also, if the prediction error caused by

the nmotion vector detector 32

perform ng forward prediction is smaller,
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The notion vector detector 32 further perfornms forward prediction, backward
predi ction, and bidirectional prediction for a B-picture and detects the
respective notion 4 vectors. Then, the notion vector detector 32 detects
the mninmumerror fromanong the prediction errors in the forward

predi ction, vwaosuaspd prediction, and bidirectional predictiy@rpbeciasanafter
referred to the mninmum prediction error as needed), and conpares the

m ni mum predi ction error with dispersion, for exanple, of macrobl ocks to be
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(macrobl ocks in the B-picture). As a result of the conparison, when the

di spersion of the macroblocks is snmaller than the m ni mum prediction error,
the notion vector detector 32 sets an intracoding node as the predictive
node and outputs it to the VLC unit 36 and notion conpensator 42. Also, if
t he m ni numwo e8M4e42i on error is smaller, the notion vector PAFLRIYII45332 set s
as the predictive node a predictive node in which the m nimum prediction
error was obtained. The :gredl ctive node, along with the correspondi ng
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detector 32, the notion conpensator 42 will read out the coded and
previously locally decoded i nage data stored in the frane nenory 41 in
accordance with the received predictive node and notion vector. This read
i mage data is supplied to arithnetic units 33 and 40 as predicted i mage
data. 5 ™R 9g4i42hnetic unit 33 reads fromthe frane nmemeCH/JB4s/aIks3 sane
macr obl ock as the imge data read out fromthe frame nenory 31 by the

noti on vector detector 32, and
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BB,

K161k, M15DOVOPEHERT72,~7 2 POBRAEFT 7oy 7ETh
Do

K17id R16DOTRLAVYESHI s DERFAIZTRT I uy 7ETHB,
181k H16DEMVAPEZTEH 3OERAL T/ ey /BTHS,
19Xk Ry—FTAFEILL>THLNBEY PRI —bDY Y F I X%
~TETHS,

B20ik, VSOV 27 2RTRTH S,

B21iX, VOO ¥ 7 2ERTRTHS,

221k, VOLOY ¥ 7 AERTHRTHS,

B23ix VOPOY ¥/ RERTRITHSD,

B2 41X, modulo_time_base & VOP_time_increment & DEFEERTETH B,
K250k ABAIZLZEY MAMNI—bDOV Y ¥ 7 REFRTETHSB,
K26k, GOVOvr¥#72ERTHRTHS,

2 71%, time_code DIFERETTEHETH S,

B2 8k, GOVE® time_code, XTMNZGOVDEHENDI —VOPD
modulo_time_base & VOP_time_increment O B FELZFTE Ch B,

291X, GOVE®D time_code. TNZGOVDEHEMD I —VOP XY HANZAL
BT 5B—VOP®Dmodulo_time_base & VOP_time_increment D S HEEFT
ETHs,
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conputes the difference between the macrobl ock and the predicted i nmage

whi ch was supplied fromthe notion conpensator 42. This differential value
is supplied to a DCT unit 34. On the other hand, in the case where a

predi ctive node alone is received fromthe notion vector detector 32, i.e.,
t he case whewesdquedi ctive node is an intracodi ng node, tIrFeTRbS/A1453
conpensator 42 does not output a predicted image. In this case, the

arithmetic unit 33 (the arithnetic unit 40 as vvell%out%gts to the DCT unit
34 the nma#fpd bk mpdula_time_hasenk (VAR timeuincramany P78 8 A Rouf2 p&BFng it.

Lglihg?,DCéhg,rvph%é%&%Jﬁ%%pcﬁll led to the output data of the arithnetic

B3 11X, B—VOP® modulo_time_base & VOP_time_increment M5 1 DHEIC
L BFFLABELRTRTHD,

B3 21k, 1/P—VOP®modulo_time_base & VOP_time_increment DE 1B &
VB 205 BRI LB ELLREEZTRT 72 —F ¥ — oS,

K3 31X, B—VOP®modulo_time_base ¥ VOP_time_increment M 1 D F I
LAWFLBERT 7O —F X~ THD,

K34k, BIBIUB20HECLVHFFILIETI/P-VOPD
modulo_time_base & VOP_time_increment DE SUBERT 72 —F ¥ — +Thd,
B35k, B1OKFETIVHFE{LLILB—VOPDmodulo_time_base &
VOP_time_increment DIESUHEERT 7 —Fv—FThH 3,

361X, B—VOP®D modulo_time_base & VOP_time_increment D 2 DHFEIZ
LA ELNHEERTETH B,

3 7%, B—VOP® modulo_time_base & VOP_time_increment D 2 DF I
L5[FELRBERT 72 —F ¥ — b ThH 5,

B3 8ik, H2DHEICLVFEHLLIZB—VOPOD nodulo_time_base &
VOP_time_increment DESUEBERT 72 —F+r—FTHB,

3 9 I%. modulo_time_base IZOWTHBATI-DDORTH S,

R4 0k, AREAZFEA Lz a3 —FBIVT 2—F DMUMD REOFEEORERAF]
ZRT Ty 7RTHD,

RAZERT I -DOEROWIE

UTHRE DWW TARADOREH 23R T 5, EORNC, FiFRoGEICER
DEAOEFELUTORBOWMEL ORISEREZALNICTI DI, BFEBO
BROFIANIZ, RETEIEEOHE (BL. —H) 26MLT. ZHEAOHFKER
BTdE, kROEHIZRB,
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coefficients are supplied to a quantizer 35. In the quantizer 35, a

quanti zation step (quantization scale) is set in correspondence to the data
storage quantity of the buffer 37 (which is the quantity of the data stored
in a buffer 37) (buffer feedback). In the quantization step, the DCT

coef fici ent swovgmreghe DCT unit 34 are quanti zed. The quant ipavhrb¥pi4s3
coefficients (hereinafter referred to as quantized coefficients as needed),

along with the set quantization step, are suEglied to the VLC unit 36. 6
G, FROFEHSE | RiICHRROERHFSLERT, BREZZASLL. Z0ES

BONBBEFHELY PR M —LZHATIERFSCEBTH- T, BEREZE
THZERE FI0E, B11PR1 2IRT7L—AREY 31 2Y) L. BEE
EWMRTEII TV bV R LU LDBBIIAT bR, BRI
— TR THESCTAHEFER @F0E, M1 1981 2IRTVLCE3 6
RY) LEHRHIZELEREETS,

FEROWEASE 4 BICRBOERY S LERIZ, 1V FSHRLENZEFT =)
r% 1 —VOP (Intra-Video Object Plane) &. A > FSHB{LE-I13F15 T8I
BFEAD > bDONThWCHFFILENEF T2 FEP—-VOP (Predictive-
VOP) &, AV FFHE. BIFTRAMEL. BHFTRAS(. TXmsmTR
DI bOVWTANTCHFEILEINET T V=7 vEB—-VOP
(Biderectionally Predictive-VOP) &, FhFhT3 & &, A E{LEMPEEL
MR EEE L TIREORAZRTHRENABB AR T 2 EERIITR
ERFER WAL, B3 28T 72 S AONBAT v 7S 3~S 7, BIUE
STRATTul S ADRBRTF v 7S43~S4TRE) &, FTV=2 DY
N—FREENE 1 —-VOP, P-VOP, £iXB—-VOPENETNDETIEA
DEROEERELIEFRS . ThThORRERE CORME, PREL Db
wﬁ&?i?ﬁﬁﬁﬁ%ﬁ%&ﬁ?é%ﬂﬁﬁ%ﬁém$&(Wiﬁfmszk%
TS LADRBRT v 7S8, BIUR3S 7TILRT IS S LONEBRT v
S484%¥) &, 1-VOP, P-VOP, ¥kiZB~VOPOEREHMLFTIH
e LT, DRERZAFEREL L UHMERMERE, T3 1-VOP, P—=VO
P, EB—VOPIENRENTMTHHMEE B, B1 11 207
TVLCEHEI6RY) LEELRBAZILEHEL TS,

SEROGEE 1 1 HEROBRESERIL. BR2ESTIERESEETH
2T, BREBRTHZT V=7 VOV —F U RE LU LDBEBIZSTIZ D%,
BEDI AT BRI TIZ LIV BN ABEY PR Y —5%
ZETIZEFE FAE H17PR18RRT Ay T7101RE) &, %5
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In the VLC unit 36, the quantized coefficients supplied by the quantizer 35
are transforned to variable word | ength codes such as Huf f man codes and
output to the buffer 37. Furthernore, in the VLC unit 36, the quantization
step fromthe quantizer 35 is encoded by variable word | ength coding, and

| i kew se t hewoeddzRi ve node (indicating either intracodi ngpCTOPIS®1453
predictive intracoding), forward predictive coding, backward predictive
coding, or bidirectionally predictive coding) and notion vector fromthe

noti on vecior wdtBdt Yr— 2% 8 £ &dH G B TR S URllamteEhd eglizdrtya ivs Laot put
to the buffer 37. The buffer 37 teg&&rarily stores the coded data supplied
fromthe VEelfhid23p), & rdRSD & hdstdiidydide stored

FROEHEE 1 3AREROBERESEBIL, A7V b A—FITiX, £
DHBLEBB LIz, BROYV—F VR OB TH- T, BBEOKLTH
SR FCREDBEEEFABEDOATRY, 27V bV —FIZ&%h
BFT V= FORREA T, FFELREIEENENRIZE SV TR 3 FoREF
AFEHFER BIXE, R34 FRT Il o00BRTFyFS22~3278%
VB3 8 IRy 7 u ST LhDRBAT v FS52~857HY) 2ELIEALBZ
ML T3,

EROHFMEE 2 6 MICRBOBBK SLEEL, BEE, FOERREBRT 51
TV FZLEAFLL, FORRBONIHZ LYy PR MY —2EHATS
ERHSLEETH-> T, AV FIRBLENZ AT V=7 FE2 1 -VOP
(Intra-Video Object Plane) &, £ ¥ FSHSLELIIMFFAZ SO > LD
WENPTCHRALEINEFT P27 % P—VOP (Predictive-VOP) &, £k
ML, M TFRIFSL, BFTRNSL. IRTEFATRRFSED 5> bov
THOLTCHEILENE AT V=7 FE#B—VOP (Biderectionally Predictive—
VOP) L, ENBhT 53L&, DRECHIERTIEERIFTBREART 2DHE
ERAFBRERTEE BIXE, B3 2R T2/ A0RABRT v S 3~S 7,
BIUOE3 TRRTIRSFLAOUBAT vy 7S 43~S47RY) &, I1-VO
P, P—=VOP, ¥£/iXB—VOPENENDEREZDER OB ERLERS
b, TNENORRIEAE CORME . BRE LYV BHVEE O HasRER
ZAERRT MRS RARTE BlXiE, K3 2ITRT e 5 LA0NBRT v
7S8, BLUEH3 TIRTIur I LDNBRT 5 /S48%¥) &, 1 —VO
P, P—VOP, ¥ XB—VOPORRRHAZRTHBRL LT, DEERITR
BRUBHMBSRIERE, H$ETB31I—-VOP, P~VOP, ¥iZB—VOPI*%*
WENRMMTAAMER BT M1 181 2IRTVLCE36RY) ¢ %
BRDZLEEMELET S,
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guantity of data. For exanple, the snpbothed data is output to a
transm ssion path or recorded on a storage nedium as a coded bit stream
The buffer 37 also outputs the stored quantity of data to the quantizer 35.
The quantizer 35 sets a quantization step in correspondence to the stored
quantity of wiabsddoast put by this buffer 37. That is, when tlrergproswiess
possibility that the capacity of the buffer 37 will overflow, the quantizer
35 increases the size of the quantization step, thereby reducing the data
quantity ofEsRaOBRES CCRITTEH OMBERER nerle /i sSHF BdES hid Bty #raX the
copaci 1Y Qa2 98 Dol uthutlio 86563 50 % P AN D R EIES L S o e
HBALD D bOVWT RN THEHLENE T T V=) FEP—VOP (Predictive-
VOP) &. A v FZ7H 5L, RIATRESL. RATFRGSL. E2RkmEmTR
BEED I BLOWThOTCHEHENEAT V=7 FEB—-VOP
(Biderectionally Predictive-VOP) &, TNFhT 3L L L bz, WEEORA
PERTOBENRZEHRL. 1-VOP, P-VOP, ¥%=iXB—~VOPELFTHhD
RARIADOEMOBRBERABEND, ThThORRRAE cOREEZ, DRE
X VMV VEE CRTHASRIERE B, FREAERTERL LT, AET51
—VOP, P~VOP, ¥iZB-VOPRZhZAMMERTNELE, -V
OP, P—VOP., £%iEB—-~VOPZNThORTHA %, WHERLFERI X
USSR RTIERICE SV TRO IRFRIFAEH TR (BIIE B3 4if7T7 2y
FALADMBRTFS22~S27, BEUEI3 BIZRTIS T LADUEXT v
7FS52~S57#¥) &, 1-VOP, P—VOP, ¥iXB—VOP%, ®i
THRRFRRAZ LB oTEESTIHESFE FAXAE, B1 7PR1 8IEFYTIV
LCER102RY) LEBADIILEZHHETS,
RE., PRIOERIL. EFBRELERLAVORBETIZLEE®KTIHOT
=g/ AN
E3ix. 2BAEZEA Lz a—FO—EEDOHEOHERFALRL TS,
BB TREER (BEH) F—FiE, VO (Video Object) BRI LIZAS S
. VORI 1 TiX, TIRANENDEREBRT I 7V=7 FT LI, £
DY~V ATHBVOBEBRESN, VOPERE2,~2,xHI&h3, BIb,
VOB LIZBWINBEOVO# 1 ~VO#NBMERINHE, TONEOV
O#1~VO#NiZ, VOPERH2,~2 WEthFhiihand,
BEgizix, B, BT REERT—FB, BILAFRF 1OV —F v
RLERF 20—V REDDBEENDHE. VORI 11X, X, Tk

F2Dy—byvR%, VO#1ELT, VOPHERE2,ICHATRLEBIZ, &
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quantizer 35 reduces the size of the quantization step, thereby increasing
the data quantity of quantized coefficients. In this nmanner, the overfl ow
and underflow of the buffer 37 are prevented. The quantized coefficients
and quanti zation step, output by the quantizer 35, are not supplied only to
the VLC uni tw@8sMdam2 al so to an inverse quantizer 38. |n thedraverasss

quanti zer 38, the quantized coefficients fromthe quantizer 35 are

i nversely guanti zed according to the_guantization ste ;# %!ied fromthe

quant i zer JRE, 1 e A QYA 2dL T, VOPHERE 2,1z

2B, VOWRK 11k, LT _EERT—F75, fliE, WR/F 1 LaTRF
2L%. BREBLIELDOTHDIBEE. FIEOTAITY XN LER-T, BiR%
PUEAETHZLickY, HRF1LABRF2LZMVBL, 2hThDy—Fv
RELTOVOE, isTHVOPHREM2Zn (AL, n=1, 2, -+ -, N)
AT 3,

VOPHRM2 nix, VOERW1DHANEL, VOP (VO Plane) ®#rR7T 5,
5, FlZE, F7v—2oWiERmH L. ZoBEEED. A, o
5 (AT, EE, B/IRHFELND) BVOP LTS, BB, TDEE&, VOP
WRRE 2 n ik, TOMBLURROEREN, ML, 160BHELRBX5IZVO
P2#ERT3, VOS2 nlX, VOPER#HETS L., ZOVOP%, VOPH
B® 3 niz AT 3,

5T, VOPHEERE2 nik, VOPOKXKEE (HlxiE, BBIUHOES) %
FT YA XF—F (VOP size) &. 7v—AlZBIT3, FOVOPOAE (Bl
TZv—ADRGLELZRR LT LEDEE) 2R3+ 78y F5F—% (VOP
offset) EEREL, ThbDF—FH, VOPHELE 3 niTig ¥+ 5,

VOPHELH 3 nik, VOPBRHE2 nOHAZ, HIXiZ, MPEGS, H.
26 3REDHABIERLE=FATHSELL, TORRERLNBZ LY PR MY —A
. SEH4ICHATS, SEIIL4IE, VOPHFEILES ,~3 MbOE Y |
AM)—LEZELL, ZORBRELNESELT—F %, Fixid, el #
EEHR, CATVBEOMOERER S ZALTEEL, Tk, #ixXE, BT«
AT KBET 4R, T4 R7, BRT — 72 OMDOIEEME 6 1REFT 5.

TZT, VOBLURVOPIRSOWTHEATS,

VO, HIEMEROYV—T UV ABFETIHED, TOAREREERT S
BTz b (k) OV—H R THY, VOPIX, HBEAIZBITEAVO%E
BT 5, Bib, IxiE, WE, BRF 1 BXUF 228 L THERENS KA
BF 3BHZEE. HEF 1 THEF 2BFRINCEALELDR, FRAFAVOT
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coefficients are transforned to DCT coefficients. The DCT coefficients are
supplied to an inverse DCT unit (IDCT unit) 39. In the IDCT 39, an inverse
DCT is applied to the DCT coefficients and the resultant data is supplied
to the arithmetic unit 40. In addition to the output data of the IDCT unit
39, the sanewoas/ad7as t he predicted i nage supplied to the arpd¢tumespmsunit 33
I's supplied fromthe notion conpensator 42 to the arithnmetic unit 40, as
descri bed above. The arithnmetic unit 40 adds the output data (prediction

residual (&% ¢ ORI AFEF UREMET BniEiBERANOFITHBedboet, | mage
local Ty, | TS Roctrp Bl g w4 i O BARENS e ok ,Mm00 002
2B, A, BRF 12HRETHLLbIR, BRF 228RLTEL, AR
EF 313, BRF 2 2B LHDOF—ESEZAVT, BRF 1 BXUF 2 248K
THRZELEREOTHELNDN, ZOBEBITIERF 20VOPIZIE, FOHER
F 22T 2E%®T—7 (BEESRBIUVAERES) o, #@E. FOX—ES
bEERDILDET B,

BEig7Vv—i (B OV—FVRiX, ZOXREEBINEDOTRLELL
VA, VOII, KESPUBBVNELTIHEANHZ., Bb, A—DOVORERT
BVOPTH-TH, BAILL 2T, ZOKE SRMERRLRIFENH B,

BEER0TiT, M4k, FRTHIEBRF 1 &, MR THIERF 2 M6R3E
RRESRZRLTWVWS,

ERF 1, SixiE, b2 8R0RAREBELELOTHY ., TOERLED Y
VA1 2DVO (VO#0LF3) LERTWS, £/, BHRF 21X, #ilx
i, ABBNTHERFERELEZLOTHY, FOAZBOR/IDESHOL —
TYABR1OOVO (VO#1ETB) L&nhTW3,

ZOBE, VO#ORAROEG THDME, HEMIC, BEOEHRD T L—A
LRRIZ, ZOMNBRIVKRESOBF L BELLEY, ZhiZHLT, VO#1
BADBERTHIND., AMBELRIIBEH LY., £, BRIV TEMMEL
RRAIZBE T LIEY, TOXKE SPMNERELT S, #€-T, 41X, A
—RFRIZBITBVOR#OBIUVO# 1 2R LTVBEA, VODMNERKE SiX,
REORBIZE bROTENLTEII LN B,

€TIT. RI3OVOPHE(E3 nid, TOHATIEY FXFU—AIZ, VO
PEMBFA LT —F O, FIEOHRNERRIZBITZ2VOPONE (ER) BX
CRESZATIHRLEDD LT ENTNS, 2B, BR4IZBW T, VO
#OZMRT B, HHHADOVOP (EHRF 1) OMBERTRI FAE0OSTO
&, TR LA—BAICBITS, VO#1DOVOP (HRF 2) oftBiE+<
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out put. (However, in the case where a predictive node is an intracodi ng
node, the output data of the IDCT 39 is passed 8 through the arithnetic
unit 40 and supplied to the frane nmenory 41 as |ocally decoded i nage data
wi t hout being processed.) Note that this decoded i nage data is consi stent
wi th decodedwonmmg@sriata that is obtained at the receiver simeEypS@Iaaasiecoded
I mge data obtained in the arithmetic unit 40 (locally decoded i mage data)
is supplied to the frane

7 M VEOSTLE, ZRENRELTHD,

Wiz, @51k, Ry—SCUTF 4 RATH, H3OVOPHE(LE 3 n DK
FlERL TS, Blb, MPEG T, ERJERY A X077 L—uhb— MIXHS
FTRIRy—F YT L E2ERTIR—F7NEFEFHEABEAIHTEY., B5
RLEVOPHFIH I nTIE, FOXIRAF—F VT4 2RHBTHIEMN
TEBRXIIRBRENTVWS,

VOPH#RE2 nnONVOP (BRT—%F) . ¥RZEDOF A XF—F (VoP
size) . BEUATEy FF—F (VOP offset) it. WWIhbERMELIE2 11
fiaEhns,

BB 2 113, VOPHL, 1 ULOBBOERT —F24£ERTS (VO
PO 1UULDOERBILEITY) . Bb, XL, ERAS—35 Y F 1« OHSLEST
SBAIRNTIE, EERELE2 11, ZIRANESNEEET—F %, Z0%

CEEMLA Y (LAME) OEGF—F & LTHATE L L bR, ThLORERT
=P EBRTHIEREEMSIK L ERLITIVENL EREEZETIR) . Zh
VLAY (FUERE) o7 —7 & LTHITS,

2B, ABENFEVOPETHMVAYDT—FLT5LEBIL. EDVOPDE
BEZ, MbILDOFETELL (BEREESL) . ZThi, HIvAvYo7—2
ETDELRELWETHS,

o, BBEIZ, 1LLT3ZLRFAETHIN, TOBE. Ry—JE U T4
ERIhARN, 2B, ZOBE. VOPHSE 3 nid, FIXE, TVAYHE
L2 5 VT TR EHhD Z LT D, .

SHiT, BB, 3ULLTIZLLAEETHIN, T T BEDZDIZ,
SEBOBEITOVWTHBZITI.

EREBIER2 11X, IR RS —F )T (FUyRFAVRT—FEY
T 1) ORBAEITHIBE. RAIGL T, BRTF—F %, THVA vERIIEL
LAY DTF—£ L LT, Pl RERHATS, Bb, flE, EREELE2
1i%, #Ziz, HB3VOEZBERTHVOPHE, VOPO, VOP1, VOP2, V
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menory 41 and stored. Thereafter, the decoded image data is enpl oyed as
reference image data (reference frane) with respect to an i mage to which

i ntracodi ng (forward predictive coding, backward predictive coding, or
bidirectionally predictive coding) is applied. Next, Figure 2 illustrates

t he constit woesMsaanpl e of an MP@L decoder in the MPEG stpamdasshigspst em
whi ch decodes the coded data output fromthe encoder of Figure 1. The coded
bit stream (coded data) transmitted through a transnmi ssion path is received

by a receiQ/Br3{ net- smEREADE e codeilAi tVaPeamV{ CoBe, dacaP 4 ecvrded in
a storage nediumis regenerated by a regenerator (not shown). The received

or regenefPe, bt t* st eahfl ¥ 6 ¥RV eF €d-% bFiker VOP1, VOP3, VO
P§, VOP7, - %, VA YF—FLLTHATS, 2B, BERF—
FEVF A DBAE. TOL3ICVOPHEGIINZLDE, TELAPRBIUL
P A Y DF—F L ENBETT, BRT — 7 DIERERITEN (FRBEDER)
M Thhivy (BL, TO2X5RTDZLHARETHSB) .

Eie, HSRELE2 11X, fXE, SNR (Signal to Noise Ratio) R4 —
FEYT A DEBLEITOIBE. AIENERT—F%2, ZOEELMVAVE
TERTRVAYDTF—FEhThe LTHAT S, b, Z0FS, THVA VI
KIC L VA P OERT—FI1X. R—0F—% LR35,

ZIZT, VOPZLRHABHETIBEDERMRAyr —F Y F 4 IZ2WTIL, fi
IR, RO X > 23BEBREX LN,

HbH, BIAE, WE, VOPLLT, B4IRLEXI RERF 1BLIUF 2T
RBEARBEBBANENLETELE, BE1LOZBHAFr—F Y F 21k, B6IFRT
Loz, Ah&Ehi=voPrPatk (H6 (A) ) 2 Lifv A (Enhancement
Layer) &3¢ L biz, TOVOPREKEMGHILAELD (K16 (B) ) TV
A ¥ (Base Layer) ¢ TH5HDTHB,

(i, B2OEMRy—S VYT, R7IERTEIRE, ALHENVOPE
BRI 380k (7 (A) (ZZTE, BERF 2AYTIHS) ) ) 2
FHLT (B, ZoLIREFTHLE, AXE, VOPEEE2 nizkiT5EE
ERBRIZ L TiITbh, #-oT. Az ks ShicEb, 12OVOPLE
BT EWRTED) | EiivAvLTHLLbi. FOVOPLEEWNLI2HD
(B7 (B)) 2FvA¥LTa3bDTHS,

Ehiz, BIDEMA—IYTF 11X, B8RBIVPWOIRT LIIL, AAS
N VOPRIBRTIME (VOP) 2HEIHLT, zobElLiz, EuvAy
BEUTHVSAYR2ERTZHOTHS, 2B, K8iF, B4DVOPEEHRTS
TR (ERF 1) Do VS VYBLIUTHMVAS YEARLEBEERLTEY.,
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101 and stored. An inverse VLC unit (IVLC unit (variable word |ength
decoder) 102 reads out the coded data stored in the buffer 101 and perforns
vari able I ength word decodi ng, thereby separating the coded data into the
notion vector, predictive 9 node, quantization step, and quantized

coef fici ent swe9sa4mucr obl ock unit. Anong them the notion veci/amresensds t he
predi ctive node are supplied to a notion conpensator 107, while the

guanti zati gn step and_the quantized nacrobl ock
e, B9k, B4 VOPZMKRTBAN (BRF 2) 2oL A YBLUT

VA ¥ 2ERLEBEERLTVS,

BEDESBRRy—FEVT 4 DI bOWTRERBNANIFHERDLATEY
HRREEE2 11X, ZOFHRDLNEZRr—F Y F LIt XD HFEETD
EBRTEBLIT, VOPOEEBILETS,

EHIC, HRREE2Z2 11, TEZRANENRBVOPOYA XF—FBITA
7y bF—% (EnFhE. BT, BE. YA X5F—%, it 7y b5
—Z &V ]) 2o, ERUETHEVAYBIU LIV A YDV O P DOFEDHR L
BRICBTIMBERTA Ty FF—FY, TORESERTHARF—F L %
HE (RE) T2,

ZTC, TRVAYERIZCEE LA YOVOPDF Ty hF—F (IBIER)
BLUY A XF—F DREFEIZDNT, FIXIE, EROB20RFr—S )7 4
BE7) 2175BEEHUHAT 3,

ZOBRE, TRVA YDA 7y NF—FFPOS__Bit, Hliif, M10
(A) TRTXOIK, THRVS VYOERT—F %, TOMBERBIVLEN VA YD
BBREDBWIESHWTEKR (TyFHrFUvs) Lk iz, Bib, FiLLA
YOBEBE, LAV YOEBROKESL—HTELIRMEKRE (LIvA YOFE
BREMDLTTRVA YOBEBEER LI-L ED, TOW/NEOME) LT, B
B, BEFREVD) CHALALER, TOEAEROUNEERICHT 547
Ty bF—IB, PA Ty M-S L —BTBIOCRESNDG, . T
VAYDY A4 XF—FFSZ_BbEKRIZ, TLVAVYOREGEEEREFRTHERL
L EBONBLKREROYV A XF— 4 BT 4 X7 —7 L —ET5 X itk
E&Ehd, b, #7€y FF—FFPOS_B¥XiEHA XF—FFSZ_ Bl
ETNENDF REH, X7y VWF—F 04 XF—F ¢ —&T5 &
IITHRES NS,

—%5. Efiv A YDA 7y FF—-FFPOS_EiX, fixiE, M10 (B)
FTEIR, AAShEVOPHLEEH LI-wEEBLR/ IS (VOP) O
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coefficients are supplied to an inverse quantizer 103. In the inverse

quanti zer 103, the quantized nacrobl ock coefficients supplied fromthe IVLC
unit 102 are inversely quantized according to the quantization step
supplied fromthe same IVLC unit 102. The resultant DCT coefficients are
supplied to awo9sB@H2unit 104. In the IDCT 104, an inverse Dedrassapghbi ed to
t he macrobl ock DCT coefficients supplied fromthe inverse quantizer 103,
and the resultant data is supplied to an arithnmetic unit 105. In addition

to the out flEidatZE oD RN BB ufEAL07E 2t e ouf puiE-daraRw dire. fOHEN
Che’ not; on BB E Bkt Kot AR b EAZEoF T RS Soc B cd e ¥10 42
PHhbik& Y LishikZBLR/EFED., SR LUCHOESITRESI LS,

HEsT, ZOBE, THVAYDFT7EY FF—FFPOS_BRBLIUVHA XF
-FFPOS_B%\%ﬁFRKLtﬁOTE%L(%ﬁ%@i??yb?—ﬁF
POS_BE¥kiX¥yA4 XF—FFPOS_B¥%, TFhfh., BA 7€y hF—¥
FPOS_BEEERI A XF—FFPOS__BEW3H) | ExEBERIZBVT,

B A Ty FF—FFPOS_BRMETAHMEBIZ, BBRY A XF—FFSZ__
BIZXETIKRE SOEREEL, TIIZ, T VA YOEBRT—F % F REET
Uk REREAEBEBE T L LB (B10 (A) ) , FOBMEBERICB W, L
fvA vty NF—F#FPOS_EBIBH A XF—FFPOS__EIZLE
BoT, EIvA vYoOERZERICEETS L (B10 (B) ) | fLKEGEHRK
THEEFL., LIV YOEREHEETIEEREIT. ET3H08 5 LAFE
—OUBIREBESND LIRS, Bb. ZOBE, XL B1okBNT, £
ULV YOERTHD ADHS L., BMREROTOADRL LIX, FA—ofBIZER
BIhaZtiths,

BIBIVEIDRr—IF I FIZBYRHAE L. FHEIZLT, TRVA YD
TERBEHRE LG LML VA Y OEREWRT 2., SETIERL S LA, EIEER
EBWTR—DBItBBEha L5, A7y bF—%FPOS__BEXIUF
POS_E. ¥RIZH A XF—FFSZ_BBLUWFSZ__ENBREEIIDB,

R5IZRY, BREBLS2 1 BN TERSNZ LMV, YOE/RT—%,
T7E¥y bPF—FFPOS_E, BV A XF—FFSZ__Eix, BEBE2 2T,
BETHTMNLVAPHSLE2 5 1B 20BRRISTEBESh, EIVSYHES
EER 2 3 kftip Ehsd, £, TH VA YOHERT—F, 7y 5 —FFPO
S_B. BX®H A XF—FFSZ_BiX. TALVA VYHSE2 52 Eh D,
T, FEFRIT, BEEK2 2EA LT, EALVA PHSER2 3 BIURGRE
T2 4 1zt8sh 3,
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of Figure 1, the previously decoded i mage data stored in the frame nenory
106 is read out according to the notion vector and predictive node supplied
fromthe IVLC unit 102 and is supplied to the arithnmetic unit 105 as

predi cted image data. The arithnetic unit 105 adds the output data
(prediction wossdaraz (differential value)) of the |IDCT unitpdf)feognniss he
predi cted i mage data of the notion conpensator 107, thereby decoding the
original inmge data. This decoded imge data 10 i s S%Eplied to the frame

menory 106 AHE S HoF Bk 8 & Rady T LA ¥ OB@T — 5 BB S, TOBE
BONBIHFERT—F (Ey b RAPY—b) 2, 7y r5F—FFPOS_BHB
LVY A XF—FFSZ_BREDLh, SELE2 6 Icitizah 3,

Ble, TVAYHELB2 51X, HFELT—FERFES L. TORRBHHE
ERRTHITHVA YOERT —F &, BBELTRE2 4ICHIT 5, BREE
B2 413, TRV VYHESB2 5 bOTHVS YOERT—F %, $EFR
LB TR (XN 73282k, TOKREFIIEL, Zhizky
BONBEKRERE., LLVA PRS2 3ITHAT 3,

=%, ALV A YHFLE2 3 TIX. ELVA YOERF—ZR3HSLEh, *
DERBONIHFELT—F (Yy rRAPMY—A) 2, 7y FF—F#FPOS
_EBIOV AN XF—FFSZ_ENEgbbh, ZEMLM2 6 lzbtisshs, 238,
L VA YHEALR 2 3IZB Tk, B LA YEGRT—F OB B(it. BGEE
B2 A D OYRBENDEKRERE bEREER L LTRHVTITbRS,

ZELE2 6 TiX, EIVAYHFELE 2 3BLUTH LS YH ST 2 501
HBSELSNTHA SN,

RB. TRV YHSIHB2 500 LML LA YRS 2 3T LTI, TV
AXDYARXF—FFSZ_B, A7y FF¥—#FPOS_ B, #1&~<7 M
V., Z77CODREBPBIBENTEY, VS PYHFSH2 3 T, ZhdD
T ELBIISCTSRLABL, QBETILIRRENRTVE, ZOHM
oW, #kd 35,

wiZ, 1112, B5OTHVA YHBLE2 5 ORMERAZRLTVS, 2
B, Bh. B1ZRIT58EEEHETIRDITONTIX, A—0F S22 LTHs,
S, TRIVS PRSEEE2 513, EANIZIZ. R1oxzra—F L AFIERE
hTna,

H&gEEEs21 (R5) »ooEBT—4, b, FTLVSPYDOVOPIL,
LIZBTSHEA LRI, 70— A% Y 3 1 BB SATRESh, BiE~7 b
MR 3 2IZBWT, w77 Ry 7 B CEIE <7 FALORHBITONIS,
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in the case where the output data of the IDCT unit 104 is intracoded data,
the output data is passed through the arithnmetic unit 105 and supplied to
the frane nmenory 106 as decoded i mage data w t hout bei ng processed. The
decoded i mage data stored in the frane nmenory 106 is enployed as reference.
| mage data fwootganext i mage data to be decoded. Furt her nogeEgrodgr4secoded
I mge data is supplied, for exanple, to a display (not shown) and displ ayed
as an output reproduced i nage. Note that in MPEG 1 standard and MPEG 2
standard, a THLWAcPif &1L8 26 Tt or bl Wl YIREHE Shve SSDEYL &Lhi.n A D Bncoder
(Figure 1),

i's not enﬁ%g}&é%ﬁ%}@%gﬂ‘j?@%ﬁg&?@h&f’%ﬁ%dg(, E‘L“g‘ug’% 12’)0 Slcha%se '
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JARHER 3 2128V, v/ ure v 7 B cH& <7 FORHETDAS,
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The af orenenti oned encoder and decoder shown in Figures 1 and 2 are based
on MPEG 1/2 standard. Currently a systemfor encoding video at a unit of
the video object (VO of an object sequence constituting an inmge is being
standardi zed as MPEG 4 standard by the | SO I EC/ JTCL1/ SC29/ W1 1.

I nci dent al | wo sd/dae2 t he MPEG 4 standard i s bei ng standardi ped/pes/oness
assunption that it is primarily used in the field of conmmunication, it does
not prescribe the group of pictures (GOP) prescribed in the MPEG 1/2
standard. TBdref DAiEVA4 W& ge’imée‘% & NREEAR3 A Bridar Y 4T ¥ed i n

storage Mg, et ol efl e PPIORAGES U L 0. S E B4 phlue ans
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Di scl osure of Invention The present invention has been nade in view of such
circunstances and therefore the object of the invention is to make

ef ficient random access possible. An inage encoder as set forth in claiml
is characterized in that it conprises encoding neans for partitioning one
or nore | ayawossMar@ach sequence of objects constituting anporagss/gissso a
plurality of groups and encoding the groups. An inage encodi ng nethod as

set forth in claim®6 is characterized in that it conprises an encodi ng step
of 2B. MPEGAHWTIE, MPEG1BIU2LERY, B % (B—

VOP) 38RERL LTAVWLhD YD, BEZFv b, BHFESEH, 7L—
AAEY 4 1ICREENDZ LS 223N TVWS (BL, BHEAIZBWVWTIE, B2
FyRBEER L LTAVWDOIBDIZ VAL FIZONWTEITTHS) .

—k%, VLCR361x, M1 THRALELIKK. I, P, BEZF% (I—-VO
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. 777CODIE. EivA¥PHEE2 3z biteEh 3,
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R, B11E42ER1RBI3HBE LTRSSV THEE, R—0HFSE
LThHs, Bib, EILA PHELE231X, JV—bRXEY 5 2B8HEICRTL
NTVBRZ L ZERITE, ERMIZIE, B1 10TV YHSEE2 521K 1
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ZiE. RO X HITRESH TV B,
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partitioning one or nore | ayers of each sequence of objects constituting an
image into a plurality of groups and encodi ng the groups. An inmage encoder
as set forth in claim1l is characterized in that it conprises decodi ng
means for decoding a coded bit stream obtained by partitioning one or nore

| ayers of eawboesmggence of objects constituting an inmage i Np@yipobhidsl ity
of groups and al so by encoding the groups. An imge decodi ng nethod as set
forth in claim16 is characterized in that it conprises an decoding step of

decodi ng a dided BRIt +EaM Dt aMEd IndspaCii | i 3g(ANesor A £ 3 ayers of
cach Seaueneg) Gt £9 & SR LA Y e B L s vovo PR, BRIZ. P, B,
B, B, ¢« «¥kixI1, P, P, P, * - - DIECENFNLEBEBINTIN,
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OP) ) #BRERL LTAVWTHELEND, £k, VA YD 2BBURD
VOPTHBBEYZ7F% (B—VOP) iE, I, #0EMOEMLALYDVO
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L, ZZTi B YDOBEYZ Frik, TRVAYOP Y F+ LRI
DVOPRHHT HBEDEHERE LTHOBINS,
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12 i mage into a plurality of groups and al so by encoding the groups. A
distribution nmediumas set forth in claim2l is characterized in that
it-distributes the coded bit streamwhich is obtained by partitioning one
or nore |ayers of each sequence of objects constituting an inmage into a

plurality ofwonsgugsz and encodi ng the groups. An i nmage encodsfr/mes/eass forth
in claim26 is characterized in that it conprises: second-accuracy tine

(B¥7F%x) . VOP 3 LRIz, FIRIE. EDEAMIIBEY/Fv & LTHS
L&tV A ¥ DVOP3, BEXRVOPSDORDOEL (Z71L—a) T3
ERETHATMVAYDVOPE (PYIFv) 28REGL LTHWTHSLE
nd,
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A¥) (ZZTH, FTHLVAY) DVOPERAWVWBRILNTES, ZDEIIT.
BVAYOVOPEHBALTIDZ., fiOVAYDVOPEZBREER L LTHWS
BE. b, 22T, EiL/¥YOVOPE2TFAIRBLLTINDIZ, TALVLA¥D
VOPZBHERL LTAVWIEE, v, vHE{if23 (M1 2) ofhx-~<
7 FVBHEB3 21X, FOBERT 755 ref _layer__id (BBEHEMNS
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I nformati on generation neans for generating second-accuracy tine

I nformati on which indicates tine within accuracy of a second; and detail ed
time information generation neans for generating detailed tinme information
whi ch indicates a tinme period between the second-accuracy tinme information
directly befwompsdsmapl ay tinme of the 1-VOP, P-VOP, or B-VOP p@flntobe1483 spl ay
time within accuracy finer than accuracy of a second. An inmage decodi ng
met hod as set forth in claim?29 is characterized in that it conprises: a

second- accy ey A SHRE M LOLRA O HERIBH RS P P generakiog e ¢ ¢
second-accuracy tine informati on which indicates time w {hin accuracy of a

second; and @ detid Fadlii &esivdormation generation step of generating
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peri od between the second-accuracy tine information directly before display
time of the I-VOP, P-VOP, or B-VOP and the display tine within accuracy
finer than accuracy of a second. 13 An i mage decoder as set forth in
claim32 is characterized in that it conprises display tinme conputation
means for cowpwsm4rg di splay tinme of |1-VOP, P-VOP, or B-VOP gux/iPogoefagsi s of
the second-accuracy tinme information and detailed tine information. An
i mage decodi ng nethod as set forth in claim35 is
lect__codeZAWNWSZLILLoT, LRBDESRRFyr—SYF DK

ZEPTIFLL SRS,

ZZTC, EBRORF—5 YT 4,75 ref_select_codeld#®
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characterized in that it conprises a display tinme conputation step of
conputing display tine of |-VOP, P-VOP, or B-VOP on the basis of the
second-accuracy tinme information and detailed tinme information. A

di stribution nediumas set forth in claim38 is characterized in that it

di stributes woosges bit stream which is obtai ned by gener atporgpr9s/14s3
second-accuracy tinme information which indicates tinme within accuracy of a
second, also by generating detailed tine information which indicates a tine

peri od bet2RETILhRFRESHEGACCTHRL)Y thaow OF ¥ Ml kod, divieptd fief evesdi spl ay
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codelf, PEJF X ZOoVTIR L1 2, BEZF 22T 00 &
Eh3) . FOLKERIENETAIVA AF—FFSZ_BBLUBFV7EY F5F—
FFPOS_BIZ, fEFRERATS, ELT. ZOREERITESHT, #&x
BEERICBIT DM REROMVBELBHL ., BIE~J M OBRHEITS,

BB, &7 MVREES 212k, FRLA YOBENY ML FRE— ka8
RSB L 5ITRENTEY, Thid, ROXS 2BEIERshD, AL, B
ERY PRI S 21, FIAIE, EfIVAFPOBE I FHIZONTDTIF T r e
f_select_code®B f00] THEIEAITBNWT, FEBFRB1THD
&, B, SNRRY—ZEUToDLE (BL., ZORE. HILA4VYOTH
FET, ELVAYDVOPBRAWVWLNEZDT, ZORT, TITWISNRA
= VF 4k, MPEG2IZRESNTHWA DL RRS) | EuLA ¥ LT
fLVA ¥RRA—OBERTHEI N, LS PYDOBY I F¥OTFRHFBLIZIZ, T
M VvA YORBHAICKTIERDOBIE RS b L TFRIE—FEEDEEANI L
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I nformati on and detailed tinme information to a corresponding |-VOP, P-VOP,
or B-VOP as information which indicates display tine of the |I-VOP, P-VOP,
or B-VOP. In the inmage encoder as set forth in claim1, the encodi ng neans
partitions one or nore |ayers of each of objects constituting an inage into

a plurality vé ogii@ups and 14 encodes the groups. |n the povagres/masodi ng
nmet hod as set forth in claim6, one or nore |ayers of each sequence of
obj ects constituting

NBTED, ZTT. ZOBE, BE~J MUVRIEES 21, EfIvAYOBE I F
FIZOWTIL, BIZRBERTDT, THVA YOBERS MV EFRIE—FEED
EERAT 5,

R, ZOHE, BNV YHE LI 2 3 Tt BI& X7 FMVIRHSE3 206V
LC#/3 6iZiE, B&x~7 FNBIUFRE—FIIHAIHhRWY (#oT, BEFS
hivy) . Zhiz, ZEMIZBWT, B VA YOBEIE RS B I UFRE— R
. TNVAVYOESERPOBRTDI LR TEE0HTHS,

BEDXS5iz, 8h&<7 FVIRINES 213, EVA YO VO PO, PLKEE
ZLERES L UTHEWT, B1E<7 MrZRBRHEL, 3biz, H1TC#HBALELD
. PHERZE (B3WVIESR) 2HB/MITBITPHE—RERET S, £, HEx
7 hARHEI 2, FixiE, 75 ref_select_codeR®ref
layer idZFOMOBERIFRERELTCHATS,

B, 1 2T, THVAYHSEE2 5106, TVAVIZBITS 1 £/
PYI/F v 2BETITI/IvTuy I/ BRAFy S~/ ny s THEINE I e
RYZ777CODHM, Byg~7 FRINEE3 2, VLCH3 6, BLUHEHELS
42 END O IRAREATVS,

BER7 MoRiiEhivsure vy 7k, BRUERS LERICHESKS .
Thizk?, VLCE3 60bi, TOHFSLERL LTONERFSTNHASH
D,

B, LEVvAYHES{LB23DOVLCRI 61X, THLVAYHSB251cE
T5BE LA, 7F7COD, MODBRRBRELTHATE L IZREATY
3, ZZT, 797CODk. Lk diZ, 1ELFPEYIFrovwrnrnr
VIWARAF o TS r/nTny I CHAINEIDERTHOTHSHH, 777MOD
BiX, B¥7FyDernr/nyIBRAXyrlvinrny 7 ChHENE INER
THDOThHS, _

¥, VLCH#3 6izix, BFLEE BEFLRT o7, &7 b, BET
Tl — RO, #BFR, 757 ref__serect__code, ref__I
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an image is partitioned into a plurality of groups, and the groups are

encoded. In the inmage encoder as set forth in claim1ll, the decodi ng neans
decodes a coded bit stream obtai ned by partitioning one or nore |ayers of
each sequence of objects constituting an image into a plurality of groups

and al so by wopsdimg the groups. In the inmage decodi ng net hpgpawsegdss forth
in claim1l6, a coded bit stream obtained by partitioning one or nore

| ayers of each of objects constituting an image into a plurality of groups
and al so by yeacedi nd { hEYRGEP FsS dec ®ledt- b ot herdistFr ploisi O meglgtim as
set forth in claim?2l, a
BIN3E5IR28hhTBY, VLCE3I BT, ThbDF—a N+ _CHLEE
HELEhTHAEHS,
—X5. BEJ Mo Eh vy 73S bEhiz®k,. Ry bk
LLSRFmAFESEh, 7Vb—AhA €V 41 RBEBENSG, LT, BIZHES
4 21ZBNTC, BhERT PBRINE 3 2IZBITRBALAMITLT, ZL—Abx=E
J41izgigfdahic, RFES SR VA FYDOVOPETCRL, 7L—5A2R
FYS2RREE N, BFESShTHRSNETAVA YO VOPEZ LB HE
e LTAVWTHEBERThL., TRESERERSLS,
Bn, BhE R4 2101, B1ES FABIUFRIE—FOM, 7537 re f
_serect_code, ref__layer__id, f$#8FR, 4 XF—%
FSZ_B, FSZ_E, 7%y ;7—FFPOS_B, FPOS_EMN#iX
heaEH5RENTRY, BHxHER421X, 757 ref_serect_co
de, ref__layer_ i diZESNT, BIZHETREZSREGLEEL.
EHit, 2HERE LT, AESESNAZLMNEVA YO VOP, (3L KERE
AV3BREIIE, ZORMEBRICBISMNBLEREER, YA XF—FFSZ__
EBLVGF7Ey FF—FFPOS_E, ¥4/ XAF—FFSZ__BRIUA
7y M—ZFPOS_BRRESHTEEL, S$EIISLT, HFEFREANVT
TRIEREERT 3.
KiZ, B1 5%, R3pzra—Fhbiihshdey MR M) —L%2EETS
T a—F O—EROHBOBRHEZF LTS,
ZOF -k, B30T ra—Fh bRkl s L ikiGtdke 2 L TR
HENDEy PR P —LBEBEND, BB, B30z a—Fhbilif1Eh,
BEREESEFALTEEENTLB3EY PR MY —ARX, BREHDZFEEBTRES
., HHWVL, EREE e RERINY Y FX M) —A3, BREDELAEET
BESh, ¥FSEAH7 LIt ShD,
WEEET7 1 T, ZZRAAShEEY PR MY —Ah (BRTEVS
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coded bit stream which is obtained by partitioning one or nore |ayers of
each sequence of objects constituting an image into a plurality of groups
and encoding the groups is distributed. In the i mage encoder as set forth
in claim?26, the second-accuracy tine information generation nmeans
generates sewopg4emazuracy tinme information which indicates pérsrodioids n
accuracy of a second, and the detailed tine infornmation generation neans
generates detailed.tine informati on which 15

(Video Stream) ) BZEEN3, S5, FLELET7 1 TIX, AHShEE Y

FRRMY =2, VOZLDEY MR MY—ALVOH#1, VO#Z2, - - - 2438
Sh, #hPh, $ETEVOPEHSH 7 2niztigshsd, VOPHEER72n
T, FBEMB7 1L0HDEy PR M —ahbh, VORMETS3VOP (HEg
T—F) . YL XF—F (VP size) . BLXTF7Ey FF—% (VOP offset) 23
‘BE5eh, ERFEHEERE7 3iICtBEhs,

EHREMREE 7 3 TIL. VOPEEET 2,~7 2, Zhhd bl Az
T, TOERIERREND, ZOFRBRINZERIL, FIZIE, T=# 7 4zt
WIhTERELS,

KIZ, @161k Ry—JF VT4 2KB¥5, H150VOPHEEHT 2,0
WERBIZRL T W5,

BHEE71 (W15) DofEINBCy FR MY —bik, WHSEME 1
KANESh, 22T, EfVAPOVOPDE Y PR MY —bk, FRELALPDV
OPDEy FRFI—bEIZGREEND, LAVAFYDVOPOY Y FRKY—4
i ESEEIE O 212BV T, FRVA YHBO 5 ik 5 BB HEIE &
ek, EVAPESHO SR ENh, £, TVSPOVOPOY Y bR
FY =L, TV PESEHO 5IZfbshs,

TRLVAYESHI 5T, THVA YOy hA M) —aBESSh, 208
RBOND T VA YOESERBBBELHRE O 4 It Eh 3, ¥, TV
AYESEI 51X, THEVAYOLY MR M —L3EET32LiI2LEBLAS
YA XF—F%FSZ_B, A7y bF—=F#FPOS_B, B1&~7 b (MV) .
FRE—F, 777CODRED, LS ¥YDVOP R2EET 3 DITHLERIFR
B, BEILAPEEHO 3 BT B,

EVAPESE S 3 Tk, BEEKES 22 LTHBINS EIVvA PO
FPRMY—b, TRV PEBHO 5B L URRELTHRE S 4 DA UEITS
CTBRTBZ LIV ESEN, TOREREBLNS LIV A YOESER., VA
RF—HFSZ_E, BEBF 7€y FF—FFPOS__EnHHsh3, &bi,
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Indicates a tinme period between the second-accuracy tinme information
directly before display tine of the |I-VOP, P-VOP, or B-VOP and the displ ay
time within accuracy finer than accuracy of a second. In the i mage encodi ng
met hod as set forth in claim?29, second-accuracy tine information which

i ndi cates tiweoesis7as n accuracy of a second is generated, anecwmbsoissd tinme
I nformati on, which indicates a tine period between the second accuracy tine

|nforrrat|on directly before dis time of _the or B-VOP and
the di spl alht e Wik %Eur&fg"f’yﬁé?ttﬁahzahé’ur ét?fgﬁ*ﬁéec%hdllns‘%

Computar: catheee koo, BEBI R0 AT A 3. ReRbBuhare 4 000 ey 11

A ¥ ESHIINOLOFRFREAVT, BSITBTHHRELTRI2 41283
BALAKIZLT, TV YOESERPERENS, TOFHRIZIVBLND
FLRERIE, BV A vESH R Sh, BRLAELSIZ, Eiivs Yo

v PR MY —ADEEIZHVONRD,

Wiz, B171% R16OTHVAPEER S OBRHAELRLTVB, 2B,
B, @20Fa—FizBil 384 L ST 38V Tk, R—0o%S2MHL
THd, b, TRV VYESE 5iX, EXAHIZ, B207Fa3—5 L ERIZER
ShTW3,

BEELRO 1 LD THNLVAYOEY FPARI—AIX, Sy 7710 112868
S, FZTCREINT—RHEESHS, IVLCHE102iT. TORBEDTa2 >
7 DRBREBIZHE LT, Ay 7710 106y PR —AZEEFRAHL,
FDOEy PR MY —LEAERESTHZ LT, BEFLERE. Bh&E X7 b, FHI
F— R, BFELRATF v L XF—FFSZ_B, 7y hF—FFPOS__
B, BXU®7F7CODR2LE24ET 2, BFILABBLIUVEFLRT 71, #
BFEEL 0328 S, BE~I MABLUFHElE— FiL, BE#HEeR107
LEIVAPHEERI 3 (M16) ifREND, £, FAXF—FFSZ_B
BEUF 7y ¥ —#FPOS__Bit, Bh&#HESE107., EQREERIE7 3
(B15) . BLULELAPESHY 3 I8 Eh, 75/ CODR, LA
YHEEE 9 31T I3,

WETFIE103, IDCTE104, EBEBFL1056, ZL—bAETY 106,
EERBEIHEBLOTT, M1 1OTHVS YHESLER2 SOFETILEE3 8.
IDCTH39., BESR40, 7b—AaXEV 41, EFEIIEBITMHMESR4 2128
BEE L EFNFNREONERTOADEZ LT, T LA YOVOPHRESEN,
EREERE7 3, FIV/YESHO 3, BLUMBRELERK94 (K16) I
#ieEha,
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VOP, P-VOP, or B-VOP on the basis of the second-accuracy tine information
and detailed tine information. In the i mage decodi ng nethod as set forth in
claim35, display time of I-VOP, P-VOP, or B-VOP is conputed on the basis
of the second-accuracy tine information and detailed time information. In

t he di stri buwoes/id4mazii um as. set forth in claim38, the nmed usarimenidgiit es a
coded bit streamwhich is obtained by generating second-accuracy tine

i nformati on which indicates time within accuracy of a second, also by

generating detai Bd 8 idne hftonhfil lor WHE BRETioNa e E1 2R Lmey pss | adsbet ween
the secon g Y S S A h S Sk S o s e Lk s, &
By HIVAPEERS 31X, ZU—ARXEY 11 2BHERZBRTORATHB L
ZRTIE, £, B2oxra—F L RRICEREATNS,

HMEERO 1 DD EMVA VYO Y PR MY —ARE, X771 01%4L
TIVLCSH102izft#sxhsd, IVLCE810 23, HftA4¥yDry rR -
Y—LZAEREEFTHI LT, BTLHEE, BhE<J L, FRIE—F, BEF{
ATy Y4 XF—FFSZ_E,. A7y bF—F¥FPOS__E, {#8FR,
777ref_layer__id, ref_select_code, COD, M
ODBRERRDETZ, BEFEREBIVEFLRT v 7%, 1 72B13384
LRI, FEFER1 0 3R I, BIERT B IUTFRIE— NI, B
WEBLO 7T END, Fh, YA XF—FFSZ_EBLUFT7EY FF—
FFPOS_EiX, Bh&WHER107TRIUVESLEERE73 (H15) ot s
N, 737COD, MODB, ref__layer__id, BEUWref_ sel
ect__codeflk, BIZHEFLOTIZHAIND, SbHIT, HRFRIZ, B
WMESR1 0 TR IUMHRELHRI O 4 (1 6) B ENS,

RE, BIZHERLIO 7. EBRLEF—Sof, THVAPHEEHI S5 (H
16) b, TVAL ¥ 0BIZ~I "V, 757COD, +4 XF—FFSZ_B.
BIUVA7Ey FF—FFPOS_BR#RENB Lo IhahTW3, £-, 7
L—ALAEY 112, RBRELHRE 45 bIKKEERHESIh S,

HEF{LiR103, IDCTH104, {KEPB105, 7L—AaxEJ 106,
BEHEEL107, TP TV—AXAEY 11 2TR, B1 20LEV1 ¥HRL
W23DYEFHIE3 8, IDCTEH3I 9, HER40, 7v—LRAEV 41, B
THEB4 2, ERIITL—L AT 5 2ITBIT3HBE L ENBREIROLERLT
PhdZ LT, VS YOVOPHRESIh, ERERKRE7 3R sh 3,

ST UED LS IR END LML A YESE 9 3B LT VA YHEHEE
95X ATHVOPEBET7 2 niZBWTix, LiivA FiZoWToESER. +
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before display tinme of the I-VOP, P-VOP, or B-VOP and the display tine
within accuracy finer than accuracy of a second, and furthernore by adding
t he second-accuracy tinme information and detailed tine information to a
corresponding |-VOP, P-VOP, or B-VOP as information which indicates display
time of the WwouBR474P- VOP, or B-VOP. Brief Description of thgchisgionds
Figure 1 is a block diagram showi ng the constitution exanple of a
conventional encoder; Figure 2 is a block diagram showi ng the constitution
ARXF—FFSZ_E, 8L+ 7Ey FF—#FPOS__E (UTF. BHE. =h

LETRTEDT, EIvAvT—FEn3) &, TRVARIZHSOWTOLELA
FIZONWTHOEESER, ¥4 XF—FFSZ_B, BLUF 7y FF—FFPO
S_B (LT, HE. ThbETARTEDT, FLVAF¥F—F2n3) BBbh
B8, EREERET 3T, ZOIVA Y F—F SR TR LA Y F— S 2b,
PIZIL, ROXSICLTEBNEEREhD KO IRENTVE,

AL, BliE, BLOEMRA—F8 Y74 (H6) Bfrbhi-gse (AA&h
VOPLEREMUVAYLENDLLBI, TEOVOPLEEHINLELONRT
LV A ¥ ENEA) BT, THVA P F— I BIBHIL AL YF—FO@EH
D7F—FBEFShi- b iz, BRERRET 312, LA ¥YT—FoRiZE
DE YA AF—FFSZ_EXRIGTIRESOLEN VA YOESES (VO
P) #, #7%€y FF—¥FPOS_ER ko TRENBUBIEETS, .
BIZHE, HIvA¥YDEy PR MY —ARS—0BETRY, £k, =7 438,
BARGEOERIZLOFIELTHWRW=D, FVSL ¥F7—FDL0EERThh
Te & EiZiX, HREEERET 31X, EOTHLAVYF—FDORIZESE, 4 XF7
—FFSZ_BRHBETHIREIOLEMN VS YOHEEESR (VOP) &, 7€y
FF—F%FPOS_BIRRA>TRENBUBIEETS,

Eie, FIZIX, B20EMAY—F Y7+ (A7) BfTbhi=HBe (AH&h
TEVOPD—EHMBEM VAP LENRD L LHLIZ, FOVOPREEHBALIbOMN
THVA P L EREER) BT, THMVLAYF—FBIREMILA ¥YF—2D
BMEDOTF—FBESF S Tk, BREERE7 31k, ¥A XF—FFSZ_
BIZNIETAREEDOTHLA YOESERE., HBEFRIZ LB ->THEKRL, £
DILKEREERT D, EbiZ, BREBRB7 3L, 78y FF—FFPOS
__BZFREL, ZOKREBONBEIHST AABIZ, EXEGREZEET 5. £
LT, BREREAE7 31, yYM XF—FFSZ_ERXMSTAIREIDLI VA
YOWEFESE, £T7€y FF—FFPOS__ER ko> TRENZMBIEET 5,

ZODFE. LEVA YOESEROESN, ERLUNDELITHE L TEVVEER
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exanpl e of a conventional decoder; Figure 3 is a block diagram show ng the
constitution exanple of an enbodi nent of an encoder to which the present
invention is applied; Figure 4 is a diagramfor explaining that the
position and size of a video object (VO vary with time; Figure 5is a

bl ock di agr awmosisaiang t he constitution exanple of the VOP epcmibosgidsecti ons
31 to 3N of Figure 3; Figure 6 is a diagramfor explaining spatial
scalability; Figure 7 is a diagramfor explaining spatial scalability;
Figure 8 i ETnuliiudd &rizé&xplai ni ng spati al

2P, v/ Yo EEREEETIHEIRNTIR, E0ESER L., X
B L IZEREIh3B,

¥ HM16 (F15) ITHERLRPo28, LML ¥HEEEH93 (VOP
HSM7 2n) NOEGEERE7 3R LT, ERLEF—Foft, FEFR
BB END KSR ENTREY., BREREMT7 31X, ThE2AWT, EXEE
EERTE L ICRENTVS,

—%5. B2OEMAyr—F Y T4 BITbhEBEIBWT, TVA ¥57F—¥
DHBEEShi L 2izik, RO 1 DEMRy—J Y 74 ¥ fTbhiiB& &
FHRIZC LT, ERBE#ERsh3,

Iz, FIDBERI/—FEY T (K8, B9) MTbhifsd (ANsh
7VOPEMRTIMEZ LT, ToWE (F7V=2 b)) &2 EvA Y LT
BLEBbiz, ZOMELEEESVWELOE T VA ¥ L LERS) IKBWTIR,
EROE2OEMRr—F €Y 74 BTN HE L RRICL T, BERIFERS
r {2

EBRLEESIZ, A7y FF—FFPOS_BBXLUFPOS_Eik, THV
A X OEEKREBRB IR VA YOEBREBRT D, HISTHERY 5 LIS, #EXf
EERIEBVWTR—OMBIRRBEEIhD X3 IR TWARED, kD X5 IER
EFEER TS LT, ERl WEThoRY) EREBIILFITED,

Kz, H3pxzya—FPRHATAHRLE Y FR M —bD LT 7 RIZOW
T, Flz X, MPEG4 $8¥8 0 Video Verification Model (Version6.0) (LATF., EEH.
VM6, 0 L EEikT3) EBICBBAT S,

B19i% WMe.0RBIBAHFIEY PR MY —LDHEREZRLTHS,
HELEYy FPRARY—AE, VS (Video Session Class) ZBfird LTS
. &VSIE, 1L EOVO (Video Object Class) Db Ehd, ZL T, V
Oit, 1 LD VOL (Video Object Layer Class) Dbk &h (EREZEBL
LA X321 oVOL CHEBEh, EREEBLTIHEIIE. TORBRIT
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scalability; 17 Figure 9 is a diagramfor explaining spatial
scalability; Figure 10 is a diagramfor explaining a nethod of determ ning

the size data and offset data of a video object plane (VOP);

Figure 11 is a

bl ock di agram showi ng the constitution exanple of the base | ayer encoding
section 25 owoMsgeme 5; Figure 12 is a bl ock di agram show ngci/sms/ei4ss

constitution

DVOLTHEEENS) . VOLIX, VOP (Video Object Plane Class) #>Hi
REh3,

2B, VSIX, BRI —FVRTHY., P, —AROFHCBER RN T
Do

B20FEAXEM2 11X, VSEERVODYVUVH I AZFNFHRLTWS, V
Oi%. EMRLM(IZERO—8 (W) OV —Fr  AZIETAEY PR Y —
LTHY, oT, VS, EDOXI BRI~V AOEETHREIND (L-T,
VSit, FIiX, —AOFERLITRYTS) .

E22ik, VOLOYYEI7RERLTVE,

VOLE, EMLEEIRRF—F IV F 4 DEHDIFRTHY,
video_object_layer_id T/RENBZFFIZ X - THRIEhB, Wb, AXIE. FiT
LA ¥PDVOLIZDOWTD video_object_layer idik0 & &h, /=, HxiT. E
LV A FDVOLIZDOVTD video_object_layer_id ikl & &h3d, 72, LRl
eEDIE, Ry—37ADAFXDEIZ2IZRONB - 24, 13 ULESD
EROK LTI L BTES,

e, FEVOLIZHSWT, ThIREBRESHETHHOM, BRO—ETHD DML,
video_object_layer_shape T#kBIE N5, T ® video_object_layer shape iX., V
OLODERERTZF /T, flaif, UTO L3 ZBREERS,

L, VOLOBRMBESFBIRTHSD & &, video_object_layer_shape I, #ix
X T00) &&nd, £/, VOLB, "—FF— (0FxiT1 D3 bDVFhh
—HDE% & D 2148 (Binary) NES) RIoTHREHShAFROHMKRE LT
5 & &, video_object_layer_shape X, HlxiX f01) &L &hd, &Ebiz, VOL
B, Y7 bF— (0~1DFBDESE LI (Gray-Scale) %5 Z & NWRERIE
B) RE-oTREHERBZFEROBRELTWA L E (V7 FF—2BAVTARE
n3bLDTCHB L %), video_object_layer shape ix, Hlxif 1 0] L &h3,

Z ZC, video_object_layer_shape 28 (0 0] L ENBDIZ. VOLOERERMBE
TRIRTHY . 2. ZOVOLOEREEHIZIIT HALER XU E S5, HH
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exanpl e of the enhancenent |ayer encoding section 23 of Figure 5; Figure 13
Is a diagram for explaining spatial scalability; Figure 14 is a diagramfor
explaining tinme scalability; Figure 15 is a bl ock diagram show ng the
constitution exanple of an enbodi nent of a decoder to which the present

I nvention i swepph47er; Figure 16 is a block di agram show ng goyair9g01453
constitution exanple of the VOP decoding sections 72, to 72[err] of Figure
15; Figure 17 is a block diagram showi ng the constitution exanple of the

base | ayer&debd8#hll s&oni RS oERRB/EHD;, 2B, ZOBE, FoRKE S
DR S LHEDFRS) 1X, video_object_layer_width & video_object_layer height
WX > TREND, video_object_layer width 38 X TR video_object_layer height
X, WFhb10vy FOBERED T T 7 C, video_object_layer_shape 25 0
0] DBEITIX, BT, —EXETERXREND (ThiL,
video_object_layer_shape 2% [0 0} DFH. LB L= L 3IZ, VO LOEXEE
RIZBITDEIREEN—ETHEINLTHDB)

E, VOLB, THVAFPELREMVAFYDSI BOWThTHEIMIE, 1
v bDT7 T TCHB scalability iz k»TiREND, VOLRTFTHR VA YDIES.
scalability IX, BIZI1 L &h, TNLSDEE, scalability i%, FlXiXo L
aha,

SHiZ, VOLA, BHFLSIDOVOLIZKIT2EREBHEERE L TAV 554,
ZOLREGBBTIVOLIX, ERUEXSIZ, ref_layer id TEENDE, 2.
ref_layer_idiZ. EffL A FIZTOoWTDOABEEEND,

£z, B2 2BV T, hor_sampling_factor_n & hor_sampling_factor m i,
TVAYDVOPDOAESFEDRSIZXETHEE, ELVAYDOVOP DAY
TRORSIZHIETIEE TN ThRT, #>T, TAVA YIZT3 EILA ¥
DREHFBMOEES (KFEFADORBEOHFR) X, X
hor_sampling_factor_n/hor_sampling_factor m C5X bh 3,

EHiZ, B2 2128V VT, ver_sampling_factor_n & ver_sampling factor_miZ.
TVAYOVOPDEEFADR SIIHETHEE, HiIv /A YOVOPDOEE
FRDESIZHISTHEEZNTHRT, #-T, TREVAYiCHTB EEVvAY
DEESTAOES (BEAFAORREDMHEE) I, X
ver_sampling_factor_n/ver_sampling_factor_m C&X b3,

Wiz, B2 31k, VOP (Video Object Plane Class) D/ ¥ 7 AR LTV
B,

VOPOXRE S (RELMORS) ik, HlxiE, 108y MEERE®D VOP_width &
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Figure 18 is a block diagram show ng the constitution exanple of the
enhancenent | ayer decodi ng section 93 of Figure 16; Figure 19 is a diagram
showi ng the syntax of a bit 18 stream obt ai ned by scal abl e codi ng;
Figure 20 is a diagram showi ng the syntax of VS; Figure 21 is a diagram
show ng the syosad72f a VO Figure 22 is-a diagram show ng pog/aessmisss of . a
VOL; Figure 23 is a diagramshow ng the syntax of a VOP,

VOP_height TREN B, ¥/, VO P DIENEFERICKT AALER. 2L, 10

¥y MEEHED VOP_horizontal_spatial_mc_ref & VOP_vertical_mc_ref TR &h

5. 721, VOP_width $ 7k VOP_height iX, VOPOXKFEFMEZIIFESFMOE

SEThThRL. Zhbit, ROV S XF—~FFSZ_BRFSZ__EiHY

93, Efz, VOP_horizontal_spatial_mc_ref ¥ 721% VOP_vertical_mc_ref i, V

OPDKEFMEIZIBEFMOBE (x¥ixyEBiE) 22nFhEL, Zhbd
iE, bRoF oy hF—FFPOS_BRFPOS__EIZHY4+ 5,

VOP_width, VOP_height, VOP_horizontal_spatial_mc_ref, B L}
VOP_vertical_mc_ref i%, video_object_layer_shape 28 [0 0] LUSDIEESIZDH
EEEND, AL, video_object_layer shape % f0 0 DES. ERLE LSz,
VOPDOXRE SBIUEIIWThE—ETHDH 5, VOP_width, VOP_height,
VOP_horizontal_spatial_mc_ref, B XU VOP_vertical mc_ref IMEiEd 2 HEMR
2V, ZDHE, RIEMTIL. VOPIR, Z0ELOERN, FIAE, BIEER
DERE—ETHLOCBEBEN, £/, TORE S, 22 THALE
video_object_layer width 38 X Uf video_object_layer_height 225/ & 3B,

2 3BT, ref_select_codetd, 1 9THEALAELIZ., SHRERL L
THAWVWSERERTHOT, VOPDY YV F 7 RARBWTREERTWS,

& Z AT, W6.0 TiX, & VOP(Video Object Plane:$£¥E® Frame iM% 4 3) D
FARFZIX, modulo_time _base &, VOP_time_increment (2 3) i2k-<T, KD
XOCEDBNB,

Bi%, modulo_time_base it, TV a—F D u— b 2ER FizBIT 2640 %,
1% (1000ms (I V) ) OWETRT, modulo_time base i%, VOP ~y FDOHT
EEIND~v—h (marker) TRESh, LERED 1) &, 1D [0 & THARK
EN3b, modulo_time_base ZHBRET 3 1) DA, KB (REMLGE-T, &
LEITIZ)  (EENZ) Bk E5 &= modulo_time_base iZ X o TR EN7=F
MR (1 DEEORA) H»ooRFEHREEET, Ab. modulo_time_base A3, FlX
X, To] OB, ERTICH S/ EE Sz modulo_time_base iZ Lo TRE
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Figure 24 is a diagram showing the rel ation between nodulo tine base and
VOP tinme increnent; Figure 25 is a diagram show ng the syntax of a bit
stream according to the present invention; Figure 26 is a di agram show ng
the syntax of a GOV; Figure 27 is a diagram showi ng the constitution of
time code; Pwogwse47d8 is a di agram showi ng a net hod of encodpegirokei4ss necode
of the GOV | ayer and the nodulo tine base and VOP tine increnent of the
first I-VOP of the GOV, ure 29 is a diagram showi ng a nmet hod of encoding

the ti mecotid=Feng W% LA # T T kil Bt ruivdule_Adue_Yase 33 ne

| ncrement @I?‘L&]\e E_lv(Sj_lD &)%%‘t&g ﬁ%&‘%%#{ge/&%gtn = modulo_time_base 2L o
TRENEFRHANPLORFEHFEB 1D THIT LEHET, &DIT,
modulo_time_base 5, HfxiX, 110) DFHEIL, ERICHEL/EESShic
modulo_time_base IZ & » TR ENAFAB AL ORFFH B 2B THE Z L ERT,
BAED X 51z, wodulo_time base ® (1) D¥A, EHMcHFSL/ HEEhE
modulo_time_base |Z & o TR SNFAH A LBz > T3,

7235, VM6.0 X, modulo_time_base {22V T, [This value represents the
local time base at the one second resolution unit (1000 milliseconds). It
is represented as a marker transmitted in the VOP header. The number of
consecutive “1” followed by a “0” indicates the number of seconds has
elapsed since the synchronization point marked by the last encoded/decoded
modulo_time_base. ] &FR#Ih T3,

VOP_time_increment iX, = a—F O —i M LIZBIT 5B %Z . 1ns
DFEETHET, WM6.0 TiX. VOP_time_increment iL, I-VOP 38 X TR P-VOP =W\ T
X, BN S/ HE &7 modulo_time_base IZ Lk o TRENEBHAMNLD
M 2]/ L, B-VOP {0\ Tid, ERTICHFSb/ H 5 S I-VOP /i P-VOP %>
b ORXEFR Z KT,

7238, VM6.0 Tix., VOP_time_increment iZ2v T, [This value represents
the local time base in the units of milliseconds. For 1 and P-VOP’ s this
value is the absolute VOP_time_increment from the synchronization point
marked by the last modulo_time_base. For the B-VOP’s this value is the
relative VOP_time_increment from the last encoded/decoded I- or P-VOP. ] &
wmHEhTn3,

Z LT, WM6.0 TiX, TlAt the encoder, the following formula are used to
determine the absolute and relative VOP_time_increments for I/P~VOP’'s and

B-VOP’' s, respectively.) &EBEIN T3,
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VOP of the GOV, Figure 30 is a diagram show ng the relation between the
nodul o tine base and the VOP tinme increnent when the definitions thereof
are not changed; Figure 31 is a diagram showi ng a process of encoding the
nodul oti mebase and VOP tine increnent of the B-VOP, based on a first

met hod; 19 woO9gdre2 32 is a flowhart showi ng a process of pepQapshioagsat he
nodul ot i nrebase and VOP tinme increnent of 1/P-VOP,

b, =ra—SesnT, UToREZES T, I-VOP 5 X UP-VOP &, B-VOP &
oW T, TENENDORREANZHELTIEBRES LTV S,
tGTB (n) =nX1000ms+tEST
tAVTI=tETB (I1/P) —tGTB (n)
tRVTI=tETB (B) —tETB (1/P)
e (1)
AL, X (1) BT, tGTB (n) X nFHIFSLEINE
modulo_time_base IZX > TRINMBAORA (BRLi=X iz, DEBE) &
L. tESTik, =va—FizBi}3VOonHS{LikEEs (VoOnHSLisms
Shiztaxieegl) 2&Y, . t AVT Lk, I-VOP £/2iL P-VOP IZz2\ v TD
VOP_time_increment #%& L., tETB (1/P) X, =va2—FlzBiF3 I-VOP ¥
71X P-VOP DFF SHLBARAFFA (VO P DALk S niciixife]) 28T, &
BIZ, t RVT X, B-VOPIZDVvT D VOP_time_increment ¥ L, tETB
(B) X, = a—#iTBi} 5 B-VOP OB FLBRBLRAERT,
2B, W6.0¢ix, X (1) RKBWIA2tGTB (n) , fEST, tAVTI,
tETB (I/P), tRVTI, tETB (B) &2WT, M GTB (n) is
the encoder time base marked by the nth encoded modulo_time_base, t ES T
is the encoder time base start time, t AVT I is the absolute
VOP_time_increment for the I or P-VOP, t ETB (I P) is the encoder
time base at the start of the encoding of the I or P-VOP, t RV T I is the
relative VOP_time_increment for the B-VOP, and t ETRB (B) l is the
encoder time base at the start of the encoding of the B-VOP. | (E#Eh T
W3,
k7. VM6.0 TrE., [At the decoder, the following formula are used to
determine the recovered time base of the I/P-VOP’'s and B-VOP’s,
respectively:| ¢EE#HIN TS,
b, Fa—-ZRITix, UTOXEEST, I-VOP B LTP-VOP &, B-VOP {ZDOW
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based on a first nmethod and a second nethod; Figure 33 is a flowhart
showi ng a process of encoding the nodulo tine base and VOP tine increnent
of the B-VOP, based on a first method; Figure 34 is a flowhart show ng a
process of decoding the nodulo tinme base and VOP tine increnment of the

| / P- VOP encowebslay7sehe first and second nethods; Figure 35 perapdslepasghart
showi ng a process of decoding the nodul oti ne base and VOP ti nei ncrenent of
t he B-VOP encoded by the first method; Figure 36 is a diagram show ng a

process of rneorFH OERMRALL 6 Srebas S RIS YORNERI ncrement of the B-VOP,
based on a second net hod,
tGTB (n) =nX1000ms+tDST
tDTB (I/P) =tAVTI+tGTB (n)
tDTB (B) =tRVTI+tDTB (1,/P)
e o (2)
BL. X (2) BT, tGTB (n) & nFREZESSh®
modulo_time_base IZ L > TARSNFEMAORAERL, tDSTiX, Fa—#Fi2
BIT35VODESHMBREZ (VODEEAHMSENTEIMRA) 28T, £/, t
DTB (I/P) k. FI—FIZRI}5 I-VOP £ /=i P-VOP D SBIMBFRI 2% L.
t AVT 1iZ, I-VOP £ 721X P-VOP {Z- DV T ? VOP_time_increment 233, X 5iZ,
t DTB (B) ix, Fa—#IzBi) 3 B-VOP OEBHERZ (VO PSR
SN fERRER) £2F L. t RVT L&, B-VOP iZ-DV T D VOP_time_increment %
3 DN
723, 6.0 Tk, R (2) EBIWI5tGTB (n), tDST, tDTB (I
/P), tAVTI, tDTB (B), tRVTIEZSoWT, tGTB (n) is
the encoding time base marked by the nth decoded modulo_time_base, t DS T
is the decoding time base start time, t DTB (I,/P) is the decoding
time base at the start of the decoding of the I or P-VOP, t AVT 1 is the
decoding absolute VOP_time_increment for the I or P-VOP, t DT B (B) is
the decoding time base at the start of the decoding of the B-VOP, and t R
VT 1 is the decoded relative VOP_time_increment for the B-VOP. ) &F#<
htTna,
2413, DUEDERIZEIVT, modulo_time_base & VOP_time_increment &
OEFRERLEBETH D,
K242 T, VOi, 11 (I-vOoP), B2 (B—VOP), B3, P
4 (P-VOP), B5, P8, ++ +LWHVOPOV—F U ATHRIATH
Bo WE, VOOFEL/HFMMEA (@HRZ) 2t 0&T5L,
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Figure 37 is a flowhart show ng the process of encoding the nodul oti ne
base and VOP tineincrenent of the B-VOP, based on the second nethod; Figure
38 is a flowhart showi ng a process of decoding the nodulo tinme base and
VOP tinme increment of the B-VOP encoded by the second nethod; Figure 39 is
a diagram f ovo@spt742 ni ng t he nodul o time base; and Fi gure 4g1yviposioiassock
di agram showi ng the constitution exanpl e of another enbodi nent of an
encoder and a decoder to 20

modulo_time_base i%, 0%l t 0 M HDORERFE L2, 1 BEETETHS, t0+1

W, to+2®, - - lnima (AR 2%, 2B, B24icBWT, #
AME¥x, 11, B2, B3, P4, B5, P6, -+ - ThaH, FE/EEE
ix, 11, P4, B2, B3, P6, -+ - Th5,

24T (BT 2R28~R31, BLUM3 6IRBVWTHLEM) . £VO
PIZ2VNTD VOP_time_increment %, WA CHAILSEKE (BfiitiXms) RLT
&Y., modulo_time_base L > TRENZFAYMADOTVEDV %2, VEIGRLTS
. ®~>T,. ®24Tix, 11, B2, B3, P4, B5, PBROVTD
VOP_time_increment 3, 3 50ms, 400ms, 800ms, 550ms, 40
Oms, 350ms ENENINTEY, PABIUP 6BV T, ML
DWEDb-TN3,

WE, B2 4128V, 110 VOP_time_increment X, 3 50 ms THEIND,
I 1 DFEL/ EEHANT, ERNCH S/ S Shiz modulo_time_base IZ L -
TRENEFPMADD 3 5 0m s ROBR L RS, BB, HEL/ EEORBES
X, TORMKRR (TS / ESRBEZ) t OXRBMEALREDT. | 10KE
b/ BE5RAX, TS/ EERENAt 0nb350ms DA t0+350
mskW5Z¢izh3,

€L T, B2%%iXB 3DHFL/EESNFAL, EMHR L/ EE8hk -
VOP ¥ 721% P-VOP &, VOP_time_increment 75174218 L =R TH I ML, WED
BE. BEOBS/BAEENZ1 1O/ L/EEEHNt0+350ms hb,
400msE/IX800mMsEDRANtO0+750ms E-ITt04+1200ms
Ens iz, #hEhis,

WiZ. PLIZOWTTHBM., P4 TiL, modulo_time_base iZ Lo TRENSE
HRPYVBL->TEBY., #->T, RAMAIIRDt 0+ 18L25, TORBR. P
4 DFEL/EERANL, BRt 0+ 115550 msBOEED (t0+1) #
+5850ms &3 izh3,

B 5 O/ AL/ SR, EACHFBL/ TS Shiz I-VoP 72 P-VOP %25,
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whi ch the present invention is applied. Best Mdde for Carrying Qut the

I nvention Enbodi nents of the present invention will hereinafter be
described in detail with reference to the drawi ngs. Before that, in order
to make clear the corresponding relation between each neans of the present

i nvention asweesifrazth in clains and the foll owi ng enbodi mertTaIPYs/énass
characteristics of the present invention will hereinafter be described in
detail by adding a correspondi ng enbodi mrent within a parenthesis after each

means. Th&/ORotimesiepeliony 7ENISIE U@tﬁ%‘l&‘m Ay, andepdial e Eopr &4 e
| mRge encovg-%h%‘fpsgt@ﬂ%}t/g%gﬁ%} (t 0+ 1) #+550mshHhd, 400ms#
DREZ (t0+1) H+950ms W3 &iti3,

KIZ, PBIZHOWTTHBN, P 6 TiX, modulo_time_base IZX > TRENSF
MEBTVBED-TBY., #-T, REBRIRRAt0+28LR5, ZOKR. P
6 DHEIL/HEHEME, ALt 0+ 2U»H350ms B0 (t0+2)
+350ms &Ny Zdizis,

72¥5, VM6, 0 TIX, modulo_time_base IZ Lo TRENZRAMADTI Y Hb Y iX,
I-VOPLP—-VOPLEHRLTETIHFENTEBY, B—VOPIZHLTIKHFS
nTVRY,

E7/z. WM6. 0 12V NT, VOP_time_increment 23, I—VOP & P—VOP (22T ik,
ERNZAF B/ 15 & /- modulo_time_base iZ & o TR EN=FHEN b ORRR
ZRTDIZR L. B-VOP IZDWTHEITIE, BERIRHESL/EFENE I-VOP £
PVOP 22 L ORI ERTZ L L ENTWVWBDIE, EE LT, KO LI REHRIIZ
X3, Bl%, B-VOP ix, FERIET. %D B-VOP %4kt I—-VOP /=% P—VOP 2B
Bl LTFARBSLINZOT, ZOTFAIFSLRZSBERE LTHAWS I—
VOP £/ik P—VOP IZxt+ B EH %, B-VOP 25, FhiHete I—VOP k7% P—VOP
E TORBIMERICE SV TR 372012, ZORFFMERES, B-VOP 22OV T D
VOP_time_increment & L7=Z &IZ KB,

L ZAT, L L7 V6.0 @ VOP_time_increment DEFRTIX, FTEHENET 3,
B, ®2 4 Tk, B-VOP IZ-2V VT ?D VOP_time_increment A3, &0 B-VOP DERTIZ
HEIL /BB &S I-VOP £ /2iXP-VOP 5> 5 DMBMIFE TR < . EACRREN
2 I-VOP £7-iL P-VOP 2 L DEXEEM 2R THN L LTHD, T, KDL 52
WAz k3, b, #iXiE, B2RB3ERLEES. FOHMIEELL/ES
ED I-VOP £7=ikP-VOP i%, LR LAKFSK/ HEIEIB 2T, P4 THS,
$€- T, B-VOP {Z-2V\ T, VOP_time_increment A3, %@ B-VOP DEBINZHF L/ H

FENT I-VOP £ 72X P-VOP 2> HDIBXEEMI 2 KT L L2E4_. B2B3 k20
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characterized in that it is an inmage encoder for encoding an i nmage and
outputting the resultant coded bit stream the inmage encoder conpri sing:
receiving nmeans for receiving the inage (e.g., frame nenory 31 shown in
Figure 11 or 12, etc.); and encoding neans for partitioning one or nore
| ayers of eawbo®Mdradhj ects constituting the inmage into a pl urcaliiPey01dss gr oups
and encoding the groups (e.g., VLC unit 36 shown in Figure 11 or 12, etc.).
The i mage encoder as set forth in claim4 is. characterized in that, when
it is assufel VoM atnainaisment idwhiPch DEF-BACEERRREHRI s At W RS- Bean &
intra-vidgg o%jeg& %éagg (I-VOP), an object which is encoded by either 21
R0, ADEILR S,
—75. MPEG4 ## T, VOP_time_incrementiX, 1 0¥ v hE& XN TEHBY., OLL
EDEORELBLDETHIE, 0~10230RBOELERTIILETES
1o, BETIRMROMOMEZ. HHMIZHT (H24I2BWTEFHR) A&
THRMALZEEL LT, Ins B CRTIEBTES,
L L2ARM5, VOP_time_increment 23, O LU LDERIT TR, BADEL LB 2
EEFT L. AT, BETIRMAOMOMES, BREIZENIIE T 5 FMA
ZEHELLTRENEY, £z, FHENCRIUET RS EEL LTREN
7D FTBHILiTRBRD, VOPDOHSLRAPE SRR 2R 3 ABBEMIC,
Do
TE-T, WM6.0 Cix, B U7=X 512, VOP_time_increment 3. [This value
represents the local time base in the units of milliseconds. For I and P-
VOP’ s this value is the absolute VOP_time_increment from the
synchronization point marked by the last modulo_time_base. For the B-
VOP’' s this value is the relative VOP_time_increment from the last
encoded/decoded I- or P-VOP. | L EEINTVBH, BREDXD “For the B-
VOP’'s this value is the relative VOP_time_increment from the last
encoded/decoded I- or P-VOP” {X, “For the B-VOP's this value is the
relative VOP_time_increment from the last displayed I- or P-VOP” L ZEET
BRETHY., “hlzk Y, VOP_time_increment 73, EHANIZZFEAL/EEEN
I-VOP 721X P-VOP 2> b DABXEFRE Tid/2 < . ERTIZR/AEN D 1-VOP E /& P-VOP
POoDORXNBMERT LD EERTNETHS,
VOP_time_increment ., ZOD X5 REFHIZTDZ LITL Y, B-VOP [T 2OV TODHF
S/ EERAOHEOEHED, B-VOP LV HiBEORRER 2> 1/P-VoP (I-
VOP &£ 721X P-VOP) DFREEZNZA2H DT, B-VOP {22V T D VOP_time_increment

X, ENNBEBT 3 I-VOP 23, Z@DB-VOP LV Ll ERENRVERY, iz, E
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I ntracoding or forward predictive coding is a predictive-VOP (P-VOP), and
that an object which is encoded by either intracoding, forward predictive
codi ng, backward predictive coding, or bidirectionally predictive coding is
a bidirectionally predictive-VOP (B-VOP), the inage encoder further

conprises: swooggrgccuracy tinme information generation nmeansiipbs/gesier at i ng
second-accuracy tinme information which indicates tinme within accuracy of a
second based on encodi ng start second-accuracy absolute tine (e.g.,

processi NgrEePs 258 & kA0 | BEdre, H/PNORDYOPWInk Ninkkaithe 32 4 IC EDE S
BT LitieBd, _

o, E24 T, EHIZVME.0DEEEZER LT, modulo_time_base 8 X
VOP_time_increment {2 X » TR ENWABAN, HFEHL/HSRA IR, VOPD
BREATHDILELTHD, Bib, B2 4T, VP DU —4 U R LSS %
ZxBA, X (1) EBYBLtEST (1./P) BXUR (2) 2BF3tD
TB (I/P) i%, I £/ P-VOP BUET DV — v R Loz, K
(1) ZRIFBLEST (B) BXUK (2) kBIF5¢tDTB (B) iXx, B-VoP
BUETEDV—r V2 LoERENEZ, ThEhFETLOLLTHD,

I, VWM6.0 Tk, &K (1) BT3B 5B t EST (the encoder
time base start time) I ELINT, ZOREFAASA Lt ESTE, & VOP D
RREEZ (VOP D —4 v R LDE VOP OALER RTHXIMA) LoEFEREL
“T? modulo_time_base 38 X TR VOP_time_increment BF Ik Ehd, ZDiH, F
a—F I TiX, modulo_time_base 38 LU VOP_time_increment Z VT, & VOP D
B DARR 2 RFRBRIIED 3 Z LB TE 32, & V0P DEMEIRFTRIZ, A5,
% VOP H3, VOP DY/ — 4V ADHD EDMBIZHBZ bDRONPEEDD T LITTE
2V, € T, modulo_time_base 33 X TR VOP_time_increment /X1 Tik, By FX
FY—BDBPIZT 7 ERTHIE, XY, FUFLT/EREZTIZLIATE
AN

—%. BFSRERAtES T2 LTSI L. 7a—F Tk, £hzAV
T\, & VOP DR EEFTAZLLTE B, BiZ, 5y PR M) —4
DFEFEN G, HE{LRERFZ t EST &, % VOP OB L2RREFRTHD
modulo_time_base 38X TR VOP_time_increment ZE B LR2MN 5, ThERHEL T,
B 2R TILERDHY . ZNIXEETHY ., BBAR T F LT 7 RN
TER,

ZT T, AEBOHETI., BRIC, PRORIF VI LT/ ERETIZENRT
EDHEDIZ, WME. 0 DIFB{LE Yy PR MY —2OMER (BB OBz, VP D —
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processing steps S43 to S47 in the program shown in Figure 37, etc.);
detailed tine informati on generation neans for generating detailed tine

i nformati on which indicates a time period between the second-accuracy tine
information directly before display time of the I-VOP, P-VOP, or B-VOP

I ncl uded i n wbhasaduect group and the display tinme wthin acetygoyofasner
than accuracy of a second (e.g., processing step S8 in the programshown in
Figure 32, processing step S48 in the program shown in Figure 37, etc.);

and addi t i &1 e buSHIGREAGERIE LI BB Ot OFEAIEAC R 4D E“'ﬂ@%@ﬁ%@d
detailed tine information to a corresponding |-VOP, P-VOP, or B- as

i nf or mat i oféf@N( AR OBEACereYy Rilkdillay ¥} MRITR S HhEFBNEPY PR VOP- D BE/OP
(e.g., VLC'E‘”ZQ%) %ﬁﬂ%\’g' Eaﬁkgggf\ ;4"7;%% 1:‘15’}~z M) —bfeEET TR, &
HRMNEBEIIHATESLIRHRLY Y AN —LDEB LTS,

TITI, B E LT, B, MPEGL/2 TRV SR TYNS GOP (Group of
Picture) § L FHRICRESNDbDEHEAT S, ZHhiTX YV, MPECL IIHMB RS
{EX P — LD ERAVCBFAIZHRT, MPEGS &, MPEGL/2 L D NFEY
7 4 (Compatibility) 2@mHDITLNTED, TOFRICHATINEEL, ==
TiE. GOV (F7=IXGVOP) (Group Of Video Object Plane) & MHESS,

2513, VOPDY—7 VA LOEHBEAEMELT 60V BEZEAL-FEL
'y R MY —bO#EEGIZR LTS,

GOVI@IX, ¥y PR M) —2DEHEZIT TR, BBy PR MY —2DEE
DUBITHATIZENTED LI, VOLEL VOP B L ORBICAEShTVS,

ZhIZX Y, $H5 VOL#O A3, VOPH#O, VOP#1, + - ., VOPHn, VOP#(n+l), - « -,
VOP#tm 2V o 72 VOP D I — 7 v A TR AN B BRIZBVT, GOV EIL, F0EED
VOP#O DERI/EWT TR, VOPE(+) DEBIICHBATE N TE S, €2 T, T
Ya—FIEWT, GOVER, FXE FBR MY —b0hD, SVYFLT I E
ASHIVMIBIHBATEIZEBTE, #-T, COVBEBATEILT. b5
VOL 2482 VOP D—ED ¥ — 7 R, GOV EIZk > T, B I7/Av—7 (LT,
BE., GOV &) KHITONTHELEhBZ LTk 3,

GOVBDL ¥ 7 R (Syntax) i, FlAIX, 26K RTES5CEEESNS,

RIEIZRT & 51z, GOVEIX, SV—FR¥— F2— F (group_start_code) .
FA ha— K (time_code) ., 7 2—XKGOP (closed_gop) . Tr—Z7 Y7

(broken_link) , k7 R FRF—b+a—F (next_start_code()) BIEKREREIh
THRENhS,

RiZ, COVBDE-T (7 X (Semantics) IZ2WTHHAT S, 2B, GOVED

VLU T 47 RAiE. EARMICIE, MPEG2DGOP B LR TH Y, - T, Hiciedk
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etc.). The inmage decoder as set forth in claiml1ll is 22 characterized in
that it is an i mge decoder for decoding an i mge, the inage decoder
conprising: receiving nmeans for receiving a coded bit stream obtained by
partitioning one or nore | ayers of each of objects constituting the inmge
I nto a pl urawaesatszgr oups and al so by encodi ng the groups eergrss/mipsBf er
101 shown in Figure 17 or 18, etc.); and decoding neans for decoding the
coded bit stream (e.g., IVLC unit 102

L7R2WERSHZ DV T L. MPEG2Video #4& (1SO/1EC13818-2) 2B S huizvy,

group_start_code i, 000001B8 (1 6 #E#) T. GOV DR BERT,

time_code IX, B2 7IZRTL IR, 1 ¥y D drop_frame_flag, 5 b
time_code_hours, 6 v’y M@ time_code _minutes, 1 &'w k@ marker_bit, 6 E
v F® time_code_seconds. IBLTR6 ¥y PD time_code_pictures DEE 25y
FTHRENB,

time_code %, IEC standard publication 461 THE X TV 3 ltime and
control codes for video tape recorders) IZH¥3 %, ZZ T, MPEG4 TiX, v
FADZ7 v—2hb—h (Video @ Frame Rate) DEEERRVDT (fE- T, VOP i,
EEORAIRTRTEZILENTES) . ZZ Tt time code B FR w77 L—A
E— F (drop_frame_mode) TR XN TWAENEIERT drop_frame_flag % F)
BT, TolE, ML, OBET S, FEEOEB T, time_code_pictures %
MBET, TOEE, SR 0IZBET S, #->T, ZZTiL, time_code I,
REZI DRFR D BN % 37 time_code_hours, BEH|D45 DB 2R
time_code_minutes, I8 XTRREROF D BN EFEK T time_code_seconds iZ & 2T,
GOV DEERDRR 2 T T, TOHER. GOVED time_code (1 B-{LBRMEIIHEEEIEXIES
A) X, BHEET, T0AEOR, b, 206V BOHFSLIEBShiz,
VOP DL — A DR RACRATEI L ER2D, ZDkY), AEEOHET
X BXV@ELVEEORZ BRR) (ZZ Tk, JYB) 1. VOPBIREBRET 5,

2%, time_code O marker_bit ik, HELLYy PR MY —ARBWT, 02823
BEULERLREVNEIIZ1 &R,

closed_gop ¥%, MPEG2Video %2#% (ISO/IEC 13818-2) 2331} % close_gop DEHED
RBOBD 1, P, £/IEBES Fvk, 1V0P, PVOP, %7:it BVOP ILZREH
BERXbOEEKL, #£oT, $H2 GOVDOHFDB-VOP 3, %D GOV R TS
VOP 72V} T2 <, o GOV &AL T 5 VOP 2B RER L L THBLER TN ANY
SMERT. TIT. BUFIZ. MPEG2Video #2#% (ISO/IEC 13818-2) IZ81T 3

48



shown in Figure 17 or 18, etc.). The inmage decoder as set forth in claim 13
I's characterized in that a group of objects includes encoding start

second- accuracy absolute tinme which is absolute tinme on an i nmage sequence
that started the encoding and also which is time within accuracy of a
second and | WOUB#742 he | rage decoder further conprises di Spk@uyIJFO8/0RS3
conput ation neans for conputing the display time of an object included in
the group of objects on the basis of the encoding start second-accuracy

absol ut e tlos_t@ @EHceness| NEBOEPS IHE2E H0Z 22 - e 3d¥e79809r am shown i n
Figure 34, ,Fr.oc.essi ng steps S52 to S57 in the program shown in Figure 38,
etc.). The Thisgis enansdbit §lags shichoindicatescthei matase jof the predictions
used in the first consecutive B-VOPs (if any) immediately following the
first coded I-VOP following the group of plane header. The closed_gop is
set to 1 to indicate that these B-VOPs have been encoded using only
backward prediction or intra coding. This bit is provided for use during
any editing which occurs after encoding. If the previous pictures have
been removed by editing, broken_link may be set to 1 so that a decodgr may
avoid displaying these B-VOPs following the first I-VOP following the
group of plane header. However if the closed_gop bit is set to 1, then the
editor may choose not to set the broken_link bit as these B~VOPs can be
correctly decoded.
broken_link ¥, MPEGZVideo F#& (ISO/IEC 13818-2) Iz 31} B broken_link O
W2V T, closed gop BT HBE LAMDEZMET o bDEEWKRL, #€-T,
GOV DIETHD B-VOP BIEMITHETH I LR TEINEINEERT, ZIZT. UTF
tZ. MPEG2Video #3#% (ISO/IEC 13818-2)iZ331} 3 broken_link @ EHIZOWVT, E
BOX S RBEB|REIT>=XETT,
This is a one-bit flag which shall be set to 0 during encoding. It is
set to 1 to indicate that the first consecutive B-YOPs (if any)
immediately following the first coded I-VOP following the group of plane
header may not be correctly decoded because thé reference frame which is
used for prediction is not available (because of the action of editing). A
decoder may use this flag to avoid displaying frames that cannot be
correctly decoded.
next_start_code () 1%, KD GOV DEFDIBEY 52 3,
BEDEXS72G0VEZEAL, 6OVOFSLEBBT S, COVOY—— A LD
MR (BT, BE. F5ERBEIFHL VD) 2, GOVOF A ba—F
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characterized in that, in an i mage encoder for encoding an image for each
of objects constituting the inmge and outputting the resultant coded bit
stream when it is assuned that an object which is encoded by intracodi ng
is an intra-video object plane (1-VOP), an object which is encoded 23 by
ei ther intragods/agsor forward predictive coding is a predi Gigrypes/iss
(P-VOP), and that an object which is encoded by either intracoding, forward
predi ctive codi ng, backward predictive coding, or bidirectionally

predi cti veriagdiodd iLRET 5, X bz, LBD X 51z, GOV/ED time_code IXWFEE R DT,

ZIZ TR, £ VP D, VOP DY —& U R LOMREAD, & HiIZHNVEEDES
. VOP BIZBRET 3.

MNb, 281k, KI26NDGVEBEEALALEBESD time_cods &,
modulo_time_base 38 LT VOP_time_increment & DR ERL TS,

B2 8izkV T, GOViX. EDOEREMNS., XFRIRT, 11, B2, B3, P4,
B5, P6NREEBEINTHR STV,

WE, FIXEE, GOV D BLRRskIaxitFR %, Oh:12m:35sec:350msec (OBE1 2
53358350IVF) &T5&, GOVO time_code I, LR ULk D iz, BIEE

(FOBAQT) 72D T, Oh:12m:35sec & ¥ d (time_code ZHERLT S
time_code_hours, time_code_minutes, ¥ 7<id time_code_seconds 23, £TNEFNO0,
12, £EE35L&03B) o —FA. 11D, VOPDI—4 X DR (K
2 B D GOV & te VS D FHLRT (ERIXEBHE) D VP O v—4F v AKX BeAl)

(Zhix, VOP Dy —F  ABRAREND L&D, 1 1 BRARSNIFZNCHET
ADT, UT., BE. Zrsaed) 28, FlxXiE, Oh:12m:35sec:350msec ThH D
BAITE, ZoRRELRDO, WRELVMPWEETHS 350ms id, I 112251 T
@ I-VOP D VOP_time_increment iZREINTHBSLEHB LT (I 1IZ2WVWTD
VOP_time_increment==350 & &N THB{LEINB L HiZ) . VOP_time_increment D
TeVT 47 AREET S, |

b, @2 8iIBWWT, GOV, RRMETHEHED I-VOP (1) @
VOP_time_increment iL. GOV @ time_code &. I-VOP DFREEHDENE E T 5,
fE> T, BREEIZL 5 time_code TR ENRAII, GOV OERYFORHFAR (ZZT
X, DHEORALRTR) LR35,

2B, B2 8IZBWVWT, VO 2EBURIEBENEVP THDB2, B3,
P4, B5, P6iZoWT?DVOP_time_increment DEw>F 4 7 Ak, H24 T
BHALEZLIIZ, WODEBEEELLELDLEKTHS,

WoT, B28ITBVT, B2ELIXB3IDORTHEIL, HAlcRRTIND I-
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bidirectionally predictive-VOP (B-VOP), the inmage encoder conprises:
second-accuracy tine information generation neans for generating
second-accuracy time information which indicates tinme within accuracy of a
second (e.g., processing steps S3 to S7 in the programshown in Figure 32,
processi ng swoms4&48 to S47 in the program shown in Figure BErIms01453
detailed tine information generation neans for generating detailed tine

i nformati on which indicates a time period between the second-accuracy tine
i nf or mat i oVORIE et P4yVOB &b BB EEREp Eay VOH_ime i ndriesent- WOPR:B- LIRS ZbC 335WoP and

b Socusnator WS 8L B L A T st b s
In the program gheWheSeedsh Q! fond 955 :750ms % 72 i Oh: 12m: 365:200ms &5 = & 1T %
hEehnizd,

WIZ, PAIZHoWTTHBEA, P4 T, wodulo_time_base iz ko TRENBR
HMRBYVEDL-TEY, #€-oT, FMRIEA Oh: 12m:35s 25 1 BB L7
Oh:12m:36s &2 B, TORFE. P 4 OFREFHIL, BFHI Oh:12m: 36s H> 5 550ms £
D% Oh:12m:36:550ms &V H T LIz B,

B 5 DRFREAIL, EANITRFT S 3 I-VOP £/id P-VOP 22 b,
VOP_time_increment 7ZiJ#B LA TH AN, WEDFE, HIIZHEREND
P 4 OF/REEL] Oh: 12m:36:550ms > 5, 400ms 7% DREZ] 0h:12m:365:950ms & v¥H &=
LT3,

ZLT, PEIZOWTTHBM, P 6 TrL, modulo_time_base IZ&k - TRENS
RIMRBE Y Bo-oTRBY ., #->T. RHRILAEH Oh:12m: 35s+2 F B %,
0h:12m:37s & 725, TOKFR. P 6 OFRFIFHIL. B4l Oh:12m:37s 5> b 350ms %
DR Oh:12m:37s:350ms &V 3 Z &2 B,

Wiz, B2 91k, FRUET, FFAD VOP A3 B-VOP 222 2 TWAHEBA D, GOViZo
VT time_code &, modulo_time_base 3 & U VOP_time_increment & MDREEER %R
LTwW3,

2 9IZRWVT, GOV X, EDERNL, FFIET, BO, 11, B2, B3,
P4, B5, P6NEBZNTHEINTVS, B, B2 9T, R28IzkEW
T, 1 1 DEHCB 0 BMENT, GOV BEER I TV 3,

ZDHE. GOVDEFHANB 0122V T D VOP_time_increment % . FD GOV Z-#E5E
95 1/PVOP OFRBRZEEL LTEDDZIZ L LTS L, b, HIXiE, 110
TR ZEHEL LTEDRIZLETHE, TOEITAICRY. EBLAELSIZ,
MEDBEN,

ZZT, GOVOPD, I-VP LV HEIZEFREND B-VOP (GOV DT, IR
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etc.); and addition nmeans for adding the second-accuracy tinme information
and detailed tine information to a corresponding |-VOP, P-VOP, or B-VOP as
i nformati on which indicates the display tine of the I-VOP, P-VOP, and B-VOP
(e.g., VLCunit 36 shown in Figure 11 or 12, etc.). The inmage decoder as
set forth i nWO 447422 is characterized in that, in an i nagepdeoesdee4stor
decodi ng a coded bit stream obtai ned by encoding an i nage for each of 24
objects constituting, the inage, when it is assunmed that an

REND I-VOP £V H 51T L TRFREN S B-VOP) @ VOP_time_increment {Z-DV T

B, £E0Ee=rT 47 A%, UTOXSZEETS,

bbb, £0 L 57 B-VOP @ VOP_time_increment X, GOV @ time code DEEHY
& B-VOP ORFEA L DENEL T D, ZOFE, K2 9IRTEIIZ, BOD
FREERH, HAIE, 0h:12m:355:200ms TH Y, GOV D time_code 23, HlZIT,
Oh:12m:35s T#Hh B & FiZiL, B 0D VOP_time_increment iE, 350ms (=
Oh:12m:355:200ms—0h:12m:35s) 127225, ZDLSITBZ LT,
VOP_time_increment %, WIZIEDHEIZR B,

B Ed X 57, VOP_time_increment {22V \TGD;E?‘/’}"'J TRD2ODEEIZL
D. GOV D time_code &, VOP D modulo_time_base 35 L TXVOP_time_increment & %
BRI A Z L TE, &b, ZhIZLY ., & VP BERENZMERES (R
A ERETIHZLNTES,

Wiz, H3 012, I-VOP DRARIEL L, ThdbTFREHhD B-VOP DRAREFL &
DR 18 (ERIZIE. 1. 0238) KVKREWELD, GOVIZOVTH
time_code &, modulo_time_base 33 X TR VOP_time_increment & DERA R LT3,

&3 oizkW\T, 6OVik, FRIET, 11, B2, B3, B4, P6NIERER
SNTHARShTRY, B4, ERICRRENS I-VOP TH2D 1 1 oFRTEEH X
DdH, 1DV EOBEHIZBVWTRRENS L3 ICREhTNE,

ZOHBE, EROXOIZEerT 4 7 XA %R L7 VOP_time_increment 2 K o
T. B4DORFBELHEHZT{LLLI L LTYH, VOP_time_increment %, LD LS
K10ty FTHLED, 1023 FTCLAREATET, L023BI Y EVEMEER
THRZLIXTERY, T, VOP_time_increment DE=wLF 4 7 A X LIZEE
TBE L BHIZ, modulo_time_base DEVLF 47 AEBEFL, 2DL I RBAET
HoTHRIETER L 2T 5, ‘

ZITH, FIRAE, KDL RELERIE 2OFEONThMIZE > THRHIET
Do

B, 1 OFBETHR. [/P-VOP DRRERI L, T2 5 TR SRS B-V0P DR

52



obj ect which is encoded by intracoding is an intra-video object plane
(I-VOP), an object which is encoded by either intracoding or forward
predictive coding is a predictive-VOP (P-VOP), and that an object which is
encoded by either intracoding, forward predictive coding, backward
predictive cwh9sgs7adr bidirectionally predictive coding i S BCT/JP98/01453
bidirectionally predictive-VOP (B-VOP) and when both second- accuracy tine
information indicating time within accuracy of a second and detailed tine
nﬁmmunﬁwﬂk@@mwﬁﬁi@mﬁﬁﬁmﬁwm%mﬁm%w@mﬁﬁim@wtim

i nformati on di rectl before dis %éhe | - VOP, P-VOP, or B-VOP and
the di spl d#Pdplonting ?%Tﬁﬁﬂvac% m &ouVeR ying_incremenh T RBe been

added to a,;%rrespondl ng |- VOP, P—VCP or B-VOP as

BORARLARBESIIBWT, B1DHFERLEN- T, modulo_time_base 3B &
TR VOP_time_increment ZAF B{L L7=B/E D, GOV IZOV T D time_code &,
modulo_time_base 33 XU VOP_time_increment & OREFE%Y. B3 1 IR T,

S, 81 0B ETIE, modulo_time_base DfFiE, I-VOP 38 & TR P-VOP 21T
2<, B-VOP IZH L THIHFT 5, £LT, BVOP iIZffMENRTVS
modulo_time_base iX, FIEARDEIVED VD Cixi<. HAXERTEHLD I/P-VOP D
FRBADLOWRMDOBRY LNV ERTHO LTS,

EHIT, B1DFETH, B-VOP IZfME 3 modulo_time_base iz ko TREH
5. ERCEREND 1/P-VOP ORREFAD b DR BN DY LN DB OB %,
% B-VOP OFRIEZ» OB L%, #D VOP_time_increment & L TERET 3,

#oT, B1oFEzLIhE, B30Iz T, B, 1 10RFEAE,
0h:12m:35s:350ms £33 & & HiZ. B 4 DEREEZNE . Oh:12m:36s:550ms &7 5
&, 11:B4LORTRBADER, 1P LD 1200nsec THB2 5, B 4IiZid,
B3 1R LD, BEANCRRINSD I 1 0FTRHALLOBHADOEY L3V
ZRY modulo_time_base (B3 1iZBUT, VHITRY) Rfmahsd, BEMC
tX. B4 {ZftM& NS modulo_time_base i%. 1200ms @ 1 HOMDETHD Lo
BOERYVERT T10)] L&hB, #LT. B4DVOP_time_increment X, X
B1IERTLIIZ, 11&LB4LORTRADED, 1HKRMOE (B 4 DRAREF
ZH 5, F0 modulo_time_base I X > TREND, HACERENS I/P-VOP TH
%5 1 1 OFRFREA» LODEMOBY) LBV EOBAEBE LE) TH3THD
200 &h3,

BEDX>%, B10FHEIZE S nodulo_time_base & VOP_time_increment {22
WTOREZ, =ra—Fcik, fiziE, K1 1B8X081 21" LAVLCE
36IBNT, Fa—Ffcid, flA, M1 78LUHE18RRLILIVLCE
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I nformati on which indicates the display tine, the inage decoder conprises:
display tinme conputation nmeans for conputing the display tine of the |-VOP,
P-VOP, or B-VOP on the basis of the second-accuracy tinme information and
detailed tinme information (e.g., processing steps S22 to S27 in the program
shown in Fi gvoes/842 processing steps S52 to S57 in the pro@carPsnids’ i n
Figure 38, etc.); and decodi ng neans for decoding the I-VOP, P-VOP, or
B-VOP in accordance with the corresponding display tine (e.g., IVLC unit

102 shown i1 RBilgie U7 BhEdfdpévd. Note that, of course, this description

does not rrquzz_g‘ 9, H3207u—Fy—rE2BRLT, VLCEHE3 623175 I/P-
VOP @ modulo_time_base 33 X TR VOP_time_increment (ZB89 3 MBI DWW TRREAT
Do

VLCH83 6k, VOPDOY—7rRE, GOV ZEIZHITTREEIT) LD
NTW3B, 28, GOVIX, PRLLBLIDA Y FFHFBLENB VP EEL LI
WRREh3,

VLCE3 61k, GOVERETDI L., AIZIE, Z0ZERAEZ., €D GOVORE
{LBRMGIERI A & L. O S{LBSIERNIOBEE E T @OoMmETOHEL
BRLAHEAER]) %, time_code & LTHBALL T, HHIEL Y PR N —ADHZ
B3, TOH%, VLCE3 6iL, GOV &M T5 I/P-VOP £ ZETHTLIZ, %
D I/P-VOP % H I/P-VOP L LT, @3 27 u—F %— MMZ L7V, EH I/P-
VOP @ modulo_time_base 35 & TR VOP_time_increment 2R DT, HFE(T 5,

b, VLC#3 6 Tk, ETHRINZ, AF7T v 7S 1iIZBWT,
modulo_time_base iZ0 B (BiX2#EHERT) v rEhd L L biZ,
VOP_time_increment iZ0 By FENB T &2 Y., modulo_time_base BL TR
VOP_time_increment 23U v &3,

ZFLT, RF v 7S 212X, B I/P-VOP 3, MEx&E LT3 GOV (A
REGOV) DB T, BAIERENS I-VOP (First I-VOP) THE0E D MM E
Ehbd, RFv 7S 21ZBNT, #B I/P-VOP 23, MEENE GOV DPT, BFlNzE
REND I-VOP THB LHUESITBE, X7 v 7S 41TEHR, LEHRGOVD
time_code &, ¥B I/P-VOP (Z I TiZ, %S GOV DT, HCRFTEND
1-VOP) DRREEZIDIPIEE & DZES. ML, time_code &, B I/P-VOP DRREF
HOBDOMETCLOEFVRRD LN, EHEDIZEY FENT, AT 7S 5ITED,

Elo, AF v 7S 2128WWT, ERB 1/P-VOP 28, MERNR COV O T, HMITE
REND IVOP TRWEHEShHE., AT v 7S 3 ILEEH, EE I/P-YOP DR
FREREAOBOWETL, TOEMIIRASND 1/P-VOP (A% GOV 2 HALT 5
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that each neans is limted to the aforenenti oned. Figure 3 shows the
constitution exanple of an enbodi nent of an encoder to which the present
invention is applied. Image (dynam c i mge) data to be encoded is input to
a video object (VO constitution section 1. In the VO constitution section

1, the i mgeyphog/s@psti tuted for each object by a sequence afctisPes/o1¥sse
sequence of VOs are output to VOP constitution sections 21 to 2N. That is,

in the VO constitution section 1, in the case where N video objects (VO
to VON) aN0P priotuRed: B BAP-VOW O EST ISR 3hed dPPIOP) t JLast display I/P-

VOP) DFREEZNDOBOHTETL DEFEBRD b, TOERED. EHDITE
v hPENT. XF 7S 5z,

259 7S 5Tk, EERDNOIZELWAE I, Blb, time_code &, ¥R
1/P-VOP DFREER OB OHTE TL DESN, ERILER I/P-VOP DRFREZ| OO
HETL. FOEBICERENS I/P-VOP DRTRHERDOBDOHTE TL DOELEHO
BHTHENEINPBHUEEND, AT Y7 S5ILBVT, EHEDNROITFLIAW
LHIEESNES. b, TEDR1I1ULETHBIESE. AT v 7S 6 C#H,
modulo_time_base ®MS B (Most Significant Bit) & LT. 1AftmEhd, A
5. ZOEE. modulo_time_base #, BlxIE. Uy MNEKDOBTHD & FITH,
10B& &H. £7-. modulo_time_base 2%, X IX. 1L0BTHILEITIE, 11
0B&ahd,

LT, AF v 7S TR, BHDB1LEFTFTIIV AV S, XTv785
WR2, T0%, X7y 7S5IRBOT, EHDBOIELWEHESNDIET,
RF 9 FS5~S 7TONEREVREIND, BIb, ZhiZX Y., modulo_time_base
X, time_code & . 1B 1/P-VOP DFRRBADHONTE T L DES . EICiTEE
1/P-VOP DTSR DR DHTETL, FOHEAMITRTRIND 1I/P-VOP OERIFAD
HOWETLOEMEICHISTHRERA—DOEET 1) BERL. TOKRIK
OAffmaEni-fELasnd,

FLTC, ZAF 9 7S 5IBNWT, BHEDBORE LN ELHEENLERE, AT ¥
7S 8 ICHEZ, VOP_time_increment {2, JEB I/P-VOP DRI NOFHEE L V M2
VEEEDOREZ ., B, I YPBUORAREy hEh, LBERTT S,

BEDEdiz LTRD bR I/P-VOP d modulo_time_base 38 LT}
VOP_time_increment iX, VL CEI¥ 3 6iZ&V\ T, #H I/P-V0P izftmEh,. Zh
2k, HEkry PRV —2DPIZEHHNRD,

2%, modulo_time_base ¥ J:Tf VOP_time_increment, YFTHZ time_code iX, VL
CHEIEE 3 6 KBWTAEERMZLSIND,
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the VOP constitution sections 21 to 2N, respectively. Mre specifically,

for exanple, when inmage data to be encoded is constituted by a sequence of
i ndependent background F1 and foreground F2, the VO constitution section 1
outputs the foreground F2, for exanple, to the VOP constitution section 21

as VO#1 and wbagsfys puts the background Fl to the VOP constpdrapeai4secti on
22 as VO#2. Note that, in the case where inmage data to be encoded is, for

exanpl e, an i mage previ ously synthesi zed by back%round F1 and foreground
F2, the VO cli&ti VUi C3h 3s6¢ti SBEN B60V RiBmET the~ %&ﬁﬁf@lﬁfécba%@r ound

backgr ound SRR E Fgh-ale Aot F e 3 ek P e ol ebiiihon Ag H BioFD e
modulo_time_base 33 & TR VOP_time_increment 2R T, HHLT 3,

ML, VLCES3 6T, ETHEMC. AT yFS1 1z T, B3 20RT
v S 1LITBIT3BE L F#KIC. modulo_time_base 35 X T} VOP_time_increment A%
ey rahd,

FLT, AF v 7S 1 212, B B-VOP 2%, IS GOV OP T, HKAMITXK
FREND I-VOP (First I-VOP) LV HERBREINDI D THENE INBHES
N3, AF 7S 12128V T, EHB-VOP 23, AERRGOVDHR T, HYNIER
ENDIVP LV L HERXBREINDZI VO THILHEESNT=HBE., AT v7S14
2R, AR GOV D time_code &, ¥EB B-VOP (Z Z Thk, QEXFR GOV OH
T, BYIZRRENS [-VOP LV $EITLTHRF IS B-VOP) DFERIFH L DE
SBRD LI, BHEDIcty b&IT, A7y 7S 1 5kZiffte, 2T, TIT T
EEDITIE, I UBDEEOHE (I UDOHTETORM) ey F&hd (Thic
LT, B3 2128 38D, ERLALYIC, PREORMAEyY F&h
3) . |

¥72, RF v 7S 1 212BWT, EB B-VOP 25, AEHRGOVOP T, BRIIIE
REND IVP LD bBIERTREND bOTHD LUEENLHEE, A7y 7S 1
41EH, B B-VOP OFRFRH &, FOEMIIKRTINS I/P-VOP (SLIERFR GOV
ZHEETB VP DS b, &HB-VOP DEBNZEREIND [/P-VOP) (Last
display I/P-VOP) DFRREEZ L DESEMNRD b, TOESEMS, EHDIZE
vy F&hT, X7y 7S 1 5iCiEtr,

AF 7S 15T, EEDN1 LVKXTHEINE I, Bib, time_code &,
B B-VOP M REEA & DESME, E7oITHR B-VOP ORTREA L. TDEANIE
RENS I/P-VOP DFTREA L OESEN, 1BIVKTHEINEIPBNHESH
Bo AF V7S BILPNT, EHDN1 XV KRTHD LHEESNEE, BIb,
modulo_time_base DMS B & LT, 1ABfMEN. A7y 7S 1 7iciEde, AT v
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VOP constitution sections 2n (where n =1, 2, ..., and N). 26 The VOP
constitution sections 2n produce VO planes (VOPs) fromthe outputs of the
VO constitution section 1. That is, for exanple, an object is extracted
fromeach frame. For exanple, the m nimumrectangl e surroundi ng the object
(herei naf t erwofsaened to as the mni numrectangl e as neededpci/sesspi@n to be
the VOP. Note that, at this tinme, the VOP constitution sections 2n produce

the VOP so_that the nunmber of horizontal pixels and the nunber of vertical
pixels are7aS 1 7TTR, ZEEDB1EFTI/ YA FE&h, RFvFS15RES, LT,

ART7v7S151ZBNT, EHEDBL LV RKTRVWEHUEENBZET, XFv7S
15~S1 7O0MEBBZVIESHD, BB, Zhizk Y, modulo_time_base i,
time_code &, ¥R B-VOP ORRIEAI L OZERE. E72i3iE B B-VOP DFReEH & |
EDHEANCRFTENSD 1/P-VOP DRREFH) & DESMWINET 2 B OFHE & F—
DEFET T1) BSEFEL. ZORBIZOBIMEN@EE Eh3,

ELT, A7y 7S 15ZBWVT, BHDA 1 LV RTRVWEHEINEBE,
AT 7S BILER, FOLEOEHEDDE, Blb, time_code &, 7B B-VOP @
TR L DESE, EIIXER BVOP DRTRER L. TOEBNICRKRTINS 1/P-
VOP DFREFLI & DESEDOTIDA LY TOHL (I VYRR OBER) 28,
VOP_time_increment {ZE v b &h, MBEERTT B,

BEDX Sz TRD b= E B-VOP D modulo_time_base 38 L TN
VOP_time_increment X, VL CHEHIK3 68V, EB B-VOP IZfimmah, Zihiz
LY. HELEy MR MY —2A0PIZEVLNS,

WIZ, IVLCH102i%, BBDOIIIZLT, VLCERI 62X, VOPDI—4
YAR%Z, GOV LRSI TREZITIZLRIVHATEIHELR N —L0H0
VOP DFREEZ %, & VOP IZOWTDF LT —F 2ZETE LT, DO VP %
EBVOP L LTAEEZITIZLIZLVBHL., TOFTREIC VP RBREND &
S, AIERESETOYI L IRENRTNS, Blb, IVLCE10 2%, GVE
RETD L. ZTDGOVD time_code ZFHEL. D GOV 2R TS 1/P-VOP (5
THZLIZ, FDI/P-VOP #ER I/P-VOP L LT, B3 407 u—F%—hZ Lk
B, B I/P-VOP @ modulo_time_base 33 XL TR VOP_time_increment {2 E3%, #
DERFA 2 RD B,

B, 1VLCE#10 2T, ¥ETRAIC. XRF v 7S 2 108\ T, &B 1/P-
VOP 25, SAERRHR GOV DR T, HIMIRARENS I-VOP (First I-VOP) THEHM Y
IPRHEEND, AT v7S 2 1IBWT, HEH I/P-VOP 2%, I xHE GOV O
T, BINCRREND [-VOP THD LHESNEB/E. AF v 7S 2 3ICER, &
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multiple of 16. If the VO constitution sections 2n produce VOPs, the VOPs
are output to VOP encodi ng sections 3n, respectively. Furthernore, the VOP
constitution sections 2n detect size data (VOP size) indicating the size of
a VOP (e.g., horizontal and vertical |lengths) and offset data (VOP of fset)

I ndi cating twgagisi on of the VOP in a frame (e.g., coordi per/arssasss he

| eft uppernost of a frame is the origin). The size data and offset data are
al so supplied to the VOP encodi ng sections 3n. The VOP encodi ng sections 3n
encode t heFuDipuBaTEES: eV LCHMe orede ity s decth Bng 28,2 Adeifdeanpl e, by a

method based,gn 2SS 3UWEN< 3 DAY G &S HHS P
FREND I-VOP TRWEHIEENEEE. AT v7S 2 2 [XEAR, EB 1/P-VOP
DEBNIRRENSD 1/P-VOP (RIS GOV ZHRTB VP D H b, B 1/P-VOP
DOHEEfIzFERTENS 1/P-YOP) (Last display 1/P-VOP) DFRREHOHOHTE T
2B, BETREY FE&NT, AT v 7S 2 41T,

RF97S 2 4T, BB I/P-VOP (I EN TV 5 modulo_time_base 730 BiZ
ZULVWAHESPRREENDS, RAFv 7S 24T, ®A I/P-VOP iZfm&Eh
T 3 modulo_time_base 230 BIZE L RWEHEShAFEE. Blh, &B 1/P-
VOP iz £ & TV 5 modulo_time_base IZ 1 BREENBIEFEE. XF v 7S 2 5iCiE
F, ¥ modulo_time_base DM S B 1 BHIREh, XTFT v 7S 2 61z, X
TvFS26TiX, BRTH1BEFA IV ALPER, AF S 24RREYD.
LT, AF 978 2 412 C, #EB I/P-VOP IZfHMmEN TV 5 modulo_time_base
BOBIZHELWLHIEINSET, R7v7/S24~S 26 DREEZVIET, T
Hicky, BT, &B I/P-VOP 2. BN EN TV /= modulo_time_base @
1 DEIZRIST BREIETA V7V A PENB,

FLT, AF 7S 2 41BWT, &R 1/P-VOPIZAMEh T3S
modulo_time_base 30 BIZE LWL HIEEINFE. AT v 7S 2 TILEAR, BH
TIZ, VOP_time_increment BF T I Y AMEEORKANMA S, TOMBEMEMS, &
B I/P-VOP DFRBEH & L CHB IO T, WBEKRT T2,

RiZ, TVLCE1 0 2Tik, GOV 2487 5 B-VOP 2Z(EL/=BAITiIX, 3
5M7a—F¢— ko LRy, BB B-VOP @ modulo_time_base B X T}
VOP_time_increment I2Z&3%&, TORFRMAUBRD LB,

B, IVLC#10 2Tk, ETHRMIC. AF v 7S 3 1EWT, B B-
VOP 23, MEEXER GOV 0T, BRIACFETIND I-VOP (First I-VOP) XY % 5EIC
RRENDI LD THINEIPBHESNS, AFv7S 3 1REBWNT, EH B-
VOP 23, 4LEExE: GOV DP T, BMZFTRIND I-VOP LV b ELERFSHDI LD
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streans are output to a nultiplexing section 4 which nmultiplexes the bit
streans obtained fromthe VOP encodi ng sections 31 to 3N. The resulting
mul ti pl exed data is transmtted through a ground wave or through a
transm ssion 27 path 5 such as a satellite line, a CATV network, etc.
Al ternativelwoosmaarul ti pl exed data is recorded on storage redipas/@45uch as
a magnetic di sk, a magneto-optical disk, an optical disk, magnetic tape,
etc. Here, a description will be rmade of the video object
THHLHUESHhBE, X7y 7S 33 1HlA, UT, A7y 7FS33~S37
BT, RIB4DRT v 7S 23~8S 2 728388 L EnTRRIROMIER
TbhaZ Lick v, HEAE B-VIP DEREZBRD LIS,
—k\. AT v7S 3 LIV T, HA B-VOP 23, BB GOV OP T, RAIIK
REINB VP LV BBIIERINDIEDTHI LHESKERE. XTv7S 3
2R, L F, R7v7/S832, S34~S37BVT, M34DARTFv7S
22, S24~S27ZBIIRALENTNRIROAEBBITOREZ LIZLY,
{E B B-VOP DR RRFLARD b,
Wi, BE2DHETIX, I-VOP OFTFEEA &, EThd o TRl Sh d B-VOP DFR
Bzl & oMol 2. RoHTETROD., TOE% . modulo_time_base THRE L. B-
VOP D F R D I U fPFEBE %, VOP_time_increment THIE|T 3, AL, VM6.0 T
i, B LX Sz, B-VOP OFRIFSLRICSRERL LTANS I-VOP k722
P—VOP iz S E#H%, B-VOP 235, EhZiRie [—VOP X721k P—VOP X TOREH
HIEEEEIZ SV TR B DI, ZORREAIEREE. B-VOP iZ 2V TH
VOP_time _increment & LTEY., ZDH, I—VOP BLTP—VOP {Z DO\ TD
VOP_time_increment A%, ERNZMF AL/ E S X7z modulo_time_base IZ X - TR
ENEFRPMANLLOFBRERTOLERL STV S A, B-VOP ORTRRA L, Thix
Bete I—VOP E 72t P—VOP ORFHH B 20T, Th b O ORHEAIEEREX, 2=
DELDBETTRHDBIEBTE, - T, B-VOP IZ-DWT?D VOP_time_increment
72T %, I—VOP BLTRP—VOP IZ2U\ T D VOP_time_increment & B2 3HWVFV &
THLEERIDS, LS, LEHEOBLANLIX, I, B, POTRTD VP
@ VOP_time_incrment (REMIBERIIEH) . & HIZiX. modulo_time_base (THEEERF
ZER) 2. A—OWMVENETIONBE LV,
FIT. B20FETIX. B-VOP {25V VT ? modulo_time_base 3 LR
VOP_time_increment &, I/P—VOP {Z2oWWTHOH D ER—OEVFE WL LTWB,
FIxiE, B3 0RLESARBWT, E20HEBIILENRST,
modulo_time_base ¥ L TR VOP_time_increment ZFS{L L7zBEES D, GOV IZDOWTD
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(VO and the video object plane (VOP). In the case of a synthesized imge,
each of the inmages constituting the synthesized inage is referred to as the
VO while the VOP neans a VO at a certain tinme. That is, for exanple, in
the case of a synthesized image F3 constituted by i mages F1 and F2, when
the i mage Flwend/4fdzare arranged in a tine series manner, theyImsmdsEs. The
image F1 or F2 at a certain tine is a VOP. Therefore, it nay be said that
the VOis a set of the VOPs of the sane object at different tinmes. For

i nst ance, tifmej ¢codes agwdwirg tineabaserdddeUNOP, timsatricyemmnd: RSSO B F2 i s
foreground,_._%ynt hesi zed i mage F3 will be obtai ned by synthesizing the

i mges F1 Znte

Blh. L2OKFETY, modulo_time_base DfIME, [-VOP I8 X TR P-VOP 72V
22<. B-VOP i L THRFAIT 5, £ LT, B-VOP IZfHM &3 modulo_time_base
b, I/P-VOP {Zf4M &S modulo_time_base & FIRIZ, RIMEADEIV &L Y 2R+
bDET D,

EHIZ, B2OHFETIX, B-VOP IZFAHME TV 3 modulo_time_base iZ & - TR
Sh3RMMEDOBLE, 0 B-VP DRFEAMOHE L@, 0
VOP_time_increment & L TEREIND,

- T, F2oFkiz il B3 0BV VT, GOV D time_code AT TR T
B3, COVORFNORMEND, B time_code+ 1 B TREN B RMHAAE TOM
FERENSB I 1 £%1XB 270D modulo_time_base iX, \WFh&t0BE &haE &
BHiZ, ThFND VOP_time_increment X, I 1 £7/2iIB 2 ORREEZOR DML &
VDTOMDI Y BEMOEREY FEND, £/, Al tine_code+ 1 HTREN
SEMMAD 5, Bl time_code+ 2W TRENIFAMAE COMICERENSB 3
E721XB 4 ? modulo_time_base iX, WWFHb10BEEh3 L EBiZ, ThEh
@ VOP_time_increment iX, B3 E7/=iB 4 DFERFAHADHOMEL Y TOMDI Y
BELOERE Y FEhD, E5iC, Bl time_code+ 2R TREND FAHRD 5,
B time_code+ 3 TRINBFAMAE TCOMIKERINBPSD
modulo_time baseiX1 1 0B& ahd & & biZ, €MD VOP_time_increment i, P
5 DERBEZOHWOME Y TOMD I YV PBUCENRE Y FENLB,

E30iZBW\WT, Flaif, BBLeXdi, 110RFRAE,
Oh:12m:35s:350ms &£ 9°5 & & HiZ, B 4 DFERIFXIZ, Oh:12m:36s:550ms &5
. 11%F71XB 4D modulo_time basetx, ERLLHIZ. ThFHOBE~
iX10B& &3, £/, 11F=IEB 4D VOP_time_increment iX. FHhEi,
FARBH D I Y PEMTH S 350ms i 550ms & Shd,

YLD X5, &20HFiEIZL 5 modulo_time_base & VOP_time_increment {Z-D

60



F2 with a key signal for extracting the image F2. The VOP of the inage F2
in this case is assuned to include the key signal in addition to i nage data
(lum nance signal and color difference signal) constituting the i mge F2.

An i mage frame does not vary in both size and position, but there are cases
where the si wowsH4EEpsition of a VO changes. That is, even ipct/esonse a VOP
constitutes the 28 sanme VO, there are cases where the size or position
varies with tine.

WTOLEL, FIE, F1OFBRICIZBESLERIC. M1 1B8LUE1 225
L/VLCE#36, ¥UWRR1 7TRIUE1 8IT/RLAZIVLCE1 0 2ick\T
fTbh3,

BiH, VLCEES 6 Tit, I/P-VOPIZoWTiE, HI3 2B 3B L MBIZL
T, modulo_time_base 38 XU VOP_time_increment 23R H 5,

¥/, B-VOP [Z2W\WTik, VLCEE3 628V T, GOV 2 3 B-VOP 2 Z{81
5T%iT, £FDOB-VOPZERB-VOP L LT, K37 D7 B—Fp— MLz,
£ B B-VOP @ modulo_time _base 38 X TF VOP_time_increment 83K Hh 3B,

b, VLCER3 6T, ETHMC, RFv7'S4 1180 T, M3 20RF
v 7S LIZBIT 354 £ FRIZ LT, modulo_time_base 38 Lt
VOP_time_increment XYy M&h 3,

LT, RT 7S 4 214, ERB-VOP A3, BRE L LTW3 GOV (E
X GOV) DOP T, FINIR RTINS I-VOP (First I-VOP) LD B EIFLTHRRE
NOILDTHIDEIDPBHESND, ATy 7S 1 2ITBWT, HH B-VOP 43,
SLEBSHER GOV OB T, HRANCHERENB [-VP LV 1 BITLTHRENELDTH
DEHEINIEHE, AT v 7S 4 4ITES, QIBHE GOV D time_code &, R
B-VOP DFREFZ DOREE & &S, BB, time_code &, R B-VOP DFRREFH D
ok TlnEZBROLN, BHEDIZEy FE&NT, XF v 7S 4 5iTigte,

Elo, RF 7S 4 2128V T, HH B-VOP 23, AEXE GOVOP T, HIIZE
REND IVP LY b BIFBTREND LD THE LHEENKEE, AT v/S 4
3 IZEH, E A B-VOP ORRRRNOBOETL. FOEANIZRRENS 1/P-VOP

(JLERTER GOV 4B 5 VOP D 5 b, ¥R B-VOP DEANIZRT END 1/P-
VOP) (Last display I/P-VOP) DFEREFZIDOHOHTE TL DESEMNRD L,
EDEREDS., EEDICEy FE&hT, A7 v 7S 4 5 ifte,

R7 7S 4 5Tk, FHEHDRBOKRELWVWHLE I N, BIb, time_code &, #EHR
B-VOP ORFRRR OHDOHTE T L DES. EIXHEE B-VOP ORFEFZ D OHT £
TL, ZOEMEZFTEND I/P-V0P ORTRHAOHONTETLDESEB OHT
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Specifically, Figure 4 illustrates a synthesized i mage constituted by inmage
F1 (background) and inage F2 (foreground). For exanple, assune that the

i mage F1 is an i mage obtai ned by photographing a certain natural scene and
that the entire inage is a single VO (e.g., VO#O . Al so assune that the

i mge F2 is woosamge obt ai ned by phot ographi ng a person wheedTarres#iksiang and
that the m ninmumrectangul ar surrounding the person is a single VO (e.qg.
VO#1). In this case, since the VO#O is the imge of a scene, basically both

t he positi®dRESthaiEizEild nATFchaiga AN T nZEEHD 1 i I Ralge» ¢On t he
ot her hand, since the VO#1l is the inmage of a person, the position or the
size wi || RSB E. b, BRDV1UETHEEHE, AT v 7S 4 6ILER,
modulo_time_base DMS B & LT, 1#ftMmaEhs,
FLT, RAFvy 7S 4 TZEHR. EEDR1IETFFZI AV EN, AT TS
4 5IZFEB, #D#%. ATy 7S45B\WT, EEDRORELWEHESND
EC, AFv 7S 45~S 4 TOREBREVREND, Bib., Thizky,
modulo_time_base i%, time_code &, 7EH B-VOP DERIEADHOHTE TL DES,
7o i3 B B-VOP OFXTREADOPOMTET L, TOERNIITERINS 1/P-VOP DR
FRRAOBOHTE TLOENEITHSTHHELR—0HET (1) MERL. £
DEZIZOBMENEL EnD,
FLT, AT 7S 45BVT, BEHDNROILELWEHESNEE, AT
v ’S 4 8T, VOP_time_increment iZ, ZEH B-VOP DRTREEAOWFEE L VA
DOEEORR, b, I UBDEMORANEy F&h, AEEKRT TS,
—%. IVLCE1 0 2T, I/PVOP izo\ Tk, LD 3 42kt 388
ERIEIZ LT, modulo_time_base 38 & TR VOP_time_increment {ZE-3&, FDFEFR
B RDLNSB,
£/, B=VOP 2 oW Tk, IVLC1 0 2iZ\T, GOV Z4Ek7 2 B-VOP %
RETHILIE, FOB-VOP ZEABYOP LLT, B38D7u—F¥—hiZL
My, B B-VOP @ modulo_time_base 3 K UFVOP_time_increment IZE-3%, £D
FRRENBRDO NS,
Bit, IVLCE1 02T, ¥ETHEMC, XFT v 7S5 1ICRWT, &EH B-
VOP 23, ALERXISE GOV DT, BRANIFKREIND I-VOP (First I-VOP) XY %17
LTRREINB LD THINE IDPHEEND, X7y 7S5 LIZBWT, &8
B-VOP 23, ALEENE GOV DPT, BAIKRREINS I-VP LY b ETLTERTSH
B3LDTHDILHEENTEBE. RTF v 7'S 5 21#EA, BETIZ, AEFRE GOV
@ time_code HE v hEh, RF »7S 5 4iziir,
e, AF 7S5 1IKBWT, HB B-VOP 28, AEXR GOVOF T, RIIR
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I f the person noves right and | eft or noves toward this side or depth side
in Figure 4. Therefore, although Figure 4 shows VOO and VO#1 at the sane
time, there are cases where the position or size of the VOvaries with
time. Hence, the output bit stream of the VOP encodi ng sections 3n of

Fi gure 3 i ncwolsadi4af or mati on on the position (coordi nat es) peryipssiorss of a
VOP on a predeterm ned absolute coordinate systemin addition to data
indicating a coded VOP. Note in Figure 4 that a vector indicating the

posi tion ofs& ke \evopl: V@RIL Rpdeh LY, rate 8 Zee ¥ g8 DA BPAI S A2y osgnrf ed 29
3%, HEE B-VOP DEMICRFEND I/P-VOP (RERE GOV 2T S VOP
D3 Hbo, ER B-VOP DERNZERREIHhS I/P-VOP) (Last display I/P-VOP) .
FRBR OO ETH, ERTIZEY FERT, XF v 7S 5 4z,

A7 o785 4 TiX, EB BVOPIZfMEI N TV 3 modulo_time_base 230 Biz%&
LW Y IPREEEIND, AT 7S 541ZBVC, EA B-VOP izfHn & T
% wodulo_time_base X0 BIZE L RUWWKHIE ENAEES, BIL, B B-VOP 124+
MEN T3 modulo_time_base IZ 1 REENDIHE, RF v /S5 5IlEHR, *
? modulo_time_base DM S B®D 1 BHIREN, X7 v S 5 6L, AT v
S56 T ERTHIPETA 7Y AV E&h, AF 7S 54I1ZEYD., MUTF.
AT 2785 4BV T, EB B-VOPIZMMMEN TV 3 modulo_time_base 30 BiZ
ELNWLHEShDIET, RFyFS54~5S 56 DMERRYVIET, “hicky,
EETIX, EB B-VOP Iz, ZANZfHNEh TV = modulo_time_base ® 1 DIz Kk
THREETA 7V A RENB,

ZLT, X7 7S 5 4BV T, HEB-VOP iIzftn&Eh T3
modulo_time_base 280 BIZE LW EHEENBE, XTS5 7IC#ER, T
TH{Z, VOP_time_increment 3RT I U HEEORZINME S h, TOMEMEMN, &
H B-VOP OFRFEH & LTREENT, MEBERTT 3,

BEDE I, By PR MY —ADHE (B Ohiz, H5kERaixt
BAZHELTE60VELEAL, ZOGVEE, v FRX ) —ADKESTT
2, BYRMBIZRBATEZLIRLDOLTEEEBIZ, W0 TREZh TV
7= modulo_time_base & VOP_time_increment DEHE%Y, LRDO LS EF LD T,
VP DY F ¥ &4 7OWNRR, BEEET S VOP ORRIMIRAR LXIcL bd, §To
HBEIZRWT, & V0P OFRIH (Hssgl) 2RH5Z LMNFREL 2 5B,

He> T, =ra—FizBT, HFELBEHEIRE %, cOV B THBILT5 L
& biz, 4 VOP @ modulo_time_base & VOP_time increment &S L. HE(LE
YRRV —AREDB LT, Fa—FTix, FECRBERREL %, GOV BAL
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by OSTO and al so a vector indicating the position of the VOP of VO#1 (inmage
F2) at the certain tine is represented by OST1. Next, Figure 5 shows the
constitution exanple of the VOP encoding sections 3n of Figure 3 which
realize scalability. That is, the MPEG standard introduces a scal abl e
encodi ng netwods/ahiaxh realizes scalability coping wth dif freTemds/oiassge
sizes and franme rates. The VOP encodi ng sections 3n shown in Figure 5 are
constructed so that such scalability can be realized. The VOP (i mage data),

the size dagpatveP. 3i g6, voPdD Rbduisttidalmast YOR (VDS Qline finofarhe 2
constitution sections
L. Thbhb, &VP ORFRRAZEETI_ENTEDOT, FUFLTIE
R¥E., GOVENL T, ZIEANCITO Z L BWREL R B,

7238, modulo_time_base iZfHN5 5 1 0%, RHHKDEVEDLVIZLENE>T,
BN L TV L. time_code ARTREZIN b, HIRIL, 1858 (3600
) RB%IT (EL. GOV A, NS OREMIZIAY TS VOP TR Eh3 LT
3) . modelo_time_baseid, 3600k vy bD1&, 1y DO L THEEEIND
b, 3601y FEWVWIERRE Y MRIZARBZ LIZA2S,

F I T. MPEG4 CIX. modulo_time_base i¥. RIEIRDEIV B HIZHMIHEN
5 1/PVPZBWTYEy FENDXORREINTNS,

BT, FXIE, B3 9IZRTLDIZ, GOVA, D time_code BRTHELITH
3. GOV OEMOFMAI D, 5H time_code+ 1 T RENJEH A E TORMIZ
F#RENS I 1 BLUB 2, B4 time_code+ 1 H TR ENBAMA NS, B
time_code+ 2 CRENAFHAE COMIZRTENSBIBLUB 4, WAl
time_code+ 2 W GRENAFYAL S, BEA time_code+ 3 M TRENSRHRE
TOMIEERRENDIPSB LB 6, BZ time_code+ 3 TRENDFHRN L,
F¥% time_code+ AW TRENBAMAE COMICIRENSB 7, AL
time_code+ 4 TR ENIFAAN S, B4 time_code+ 5 T/RENSFRHARE
TOMIZEREIND B 8 THREINIH[EIZIL. COVORFTORIMANIDL, K
time_code+ 1 B TR ENAFAHMAE COMICHERENS [ 1BEUB 20D
modulo_time_base iX, O B& &hd,

(7. B4 time_code+ 1 B TRENZBHANS, Bl time_code+ 2R TR
Sh3RPAETCOMIZERINSB 3B XLUB 4@ modulo_time_base i, 10
Bl &h3d, &bz, B time_code+ 2MCRENSRIAN S, BFA
time_code+ 3B TRENAFYMAE COMIZERENS P 5D modulo_time_base
X, 110B¢&Eh?,

FLT. P5i%. GOVOERDNDORAMAN S, B¥H time_code+ 1 B TREND T
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2n are all supplied to an image |ayering section 21. The inmage |ayering
section 21 generates one or nore layers of inmage data fromthe VOP
(layering of the VOP is perfornmed). That is, for exanple, in the case of
perform ng encodi ng of spatial scalability, the inage data input to the

| mage | ayeriwQos/e47ai on 21, as it is, is output as an enhangerespbsib@yer of

I mge data. At the sane tine, the nunber of pixels constituting the inage
data is reduced (resolution is reduced) by thinning out the pixels, and the

TS i KR e, Moman e g man tan e g g T
al so the V@R OrBizHser b & i xEDHRIAEA X5 B 6 @ modulo_time_base i, P 5
DETFRFAERDD L EICBRENIFIE, BB, WEDBE. B4 time_code
+2HTRENDRAMAL. COVORKADORAMR L 22 LTREShS, o T,
B 6 ? modulo_time_baseix, 0B & &h 3,

F D%, BZ time_code+ 3 TRINDARMAIND. BEH time_codet+ 4 BT
RENZFRHMEETORIZERRINSB 7D modulo_time basett, 1 0B & X,
FFZl time_code+ 4 B CRENBRAMAN S, Al time_code+ 5 HTCRINB R
MRETCOMIZRTRENS B 8D modulo_time_baseit, 11 0BE Eh3,

R332, @33, BIUR37THALAEza—F Al (VLCE36) DOE
X, ERD X 512 LT, modulo_time_base ZERETD LSz oTW3,

¥, ZORE, Fa—FR (1VLCE102) T, RPROTVEDbLY %
KRIICRTESN S [/P-VOP 2 LEEBAIL, ThizfmEhTna
modulo_time_base {ZX > TARSNEHEZ. time_code IZRBME L T, KR
EROILERHBH, Bb, FlE, B3 9RULEBRTBNTIE, T1~P
5 ORTREEZIL. time_code I, 4 VOP 2 EN TV B modulo_time_base iZ&ths
T 5B L. VOP_time_increment & 2K L TRBIIEIR VA, REAOT Y &b
VRERIMIRREND P 5 DRIZRRENS B 6 ~B 8 DFRREEAIIL,
time_code {Z, & VOP {Z{HME N TV 3 modulo_time_base IZxT 37 & .
VOP_time_increment & ZME 43Iz, & HIZ. P 5® modulo_time_base IZxt/is
THORETHL 2HEME L TROIUENHSM, @34, W35, BLUES
8 THH LIMBIZ, 2D L5 ITL T, BREAZRDB L5 IchEh TS,

RiZ, EBFA Lz vy a—FBLUFa—5%, ThEADA—Fy=Tizk
STERTEIILBTESL, IvPa—FiZ, Bl L) RNBZITOES L
DDTa T hEFITEREILILL>THLERT B LB TES,

HM401%, B3pxzra—FERLERL 5OFa—FL LTHIETS a2V Ea—
7 D—RBOTBOERFIZ R LTS,
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30 (resolution) by sone other nethods can be enpl oyed as an enhancenent
| ayer of data. In addition, although the nunber of |ayers can be nade 1,
this case cannot realize scalability. In this case, the VOP encoding
sections 3n are constituted, for exanple, by a base | ayer encodi ng section
25 al one. Fuwobbgusver e, the nunber of |ayers can be nade 3 orcmaPe®o14BuUt in
this enbodinent, the case of two layers will be described for sinplicity.

ROM (Read Only Memory) 20 11X, BIX, 7— b 7SanpliiiEL
T3, CPU (Central Processing Unit) 2 0 2%, Fixid. HD (Hard
Disk) 206z EIhE=7v 7%, RAM (Read Only Memory) 2 0 3 EiZ
BRLTENTTHZLT, FHEOLEBEZITI LRI THAE, RAM20 3§,
CPU202NEfTTAIuITALL, CPU20 20ME LNERF—F % —8
BETB LSRR ENTVS, ANE20 4%, FIZIE, F—R—FeeoxR¥
TRY, BERASV RRF—IEANTILERLILBIEENS, HAE205
. AL, ARV RETRY, CPU20 208z LieBoTeF—F %
RFRTH, HD20 61X, CPU20 2MRE[TIRETIRS T L, B, =¥
A— FRHROBERT — 70, =Va—FgO7—F (Y bR Y—4) |
Fa— FEOERT— IR EERRTILIERENTWS, @BELI/F
(Interface) 20 7%, AMBLOBEELHETIZLIZEY., FXE, =va—
FHBROBE®RT—F %, SBhLRELEY, £, =va—FEOHF S v b
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For exanple, in the case of perform ng encoding of tenporal scalability,
the image | ayering section 21 outputs imge data, for exanple, alternately
base | ayer data or enhancenent |ayer data in correspondence to tinme. That
is, for exanple, when it is assuned that the VOPs constituting a certain VO
are input inworegad7apf VOPO, VOP1, VOP2, VOP3, . the inage |pypsmosgi4secti on
21 outputs VOPO, VOP2, VOP4, VOP6, ... as base |layer data and VOP1, VOP3,
VOP5, VOP7, ... as enhancenent |ayer data. Note that, in the case of

t empor al S 4% 3.t VLA e B, thinnad doged sy ereiy s QUt BB vap:base
| ayer data and enhancenent |ayer data and the enlargenment or reduction of
i mage dat &WE%‘D&LW%@%%’H) T ol R dransdd (BUT kRIS possible to
PErform  arofals | H RO SRS L UHWROUES 6 ACEROER
HEFEIZEINEL, BREERTIA TV FO—r R 1 U LORBIZ
K HOR, BEOIN—F NI TRHRHEENS, #oT, TOHSLBERI
HLT, TA—TEMTODTFFAT I EREITIZ ENAEE RS,

FROFEHESE 1 | HICRBOEREFTERERS L URROGHESE 1 6 RIZEROE
BESHFEZINE, BEEHERTII I V= bOV—F 2% 1 U LEORBIZ
RIebDE, BEOIN—TIRTTHFELTEILRIVELREFELE Y
FRFPY—ANEEEND, #>T, HEEYY PR MY —ARILT, 7A—7
BAITOS v F A7 7RV, B8 T3 NFEERS,

EROMES 2 1 HicREBoREMHK Iz L hiE, ERLERTIL7V=7 +o
U= RE1IULEDORBBIZGITE LD E, BROTA—TEHTTHETEE
IV EBLNIFSHY Y FA N —ARREENS, #oT, HBLEY PR
FU—AIZRH LT, INV—TENTCOT AT I BARITH ZENTREE RSB,

RO 2 6 RIRBOEBH SLER K JUHROMEAE 2 9 HiZERD
BN SR I, PREORIALRZTORERIAFERNERSH, 1—V
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"o, ENThORRELE CORME., HRE XYMV EE TR T MRS
BREREND, o T, DREERIEREL S UHEMRMBRICESWNT, 1-V
OP, P-VOP, £iZXB—VOPENTNhORRELAZBE L. CORWER
ZESNWT, SUFLATZ7ERB2TI ZENTERERS,

WROWES 3 2 R EROBERE SHES L CHROBES 3 5 TCRROE
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REAIA, BRERIIFRS JUTEERMERICESVWTRO OIS, 2T, ED
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FROEEES 3 8 HICTMOBAEMAIZ T hiE, FEE ORI %R T HBERS
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the enl argenent or reduction). Also, for exanple, in the case of performng
the encoding of signal-to-noise ratio (SNR) scalability, the 31 | mage
data input to the imge layering section 21, as it is, is output as
enhancenment | ayer data or base |ayer data. That is, in this case, the base
| ayer data awe dslagraenhancenent | ayer data are consistent w pdr/seniass her.
Here, for the spatial scalability in the case of perform ng an encodi ng
operation for each VOP, there are,

HHRELERL, 1-VOP, P-VOP, £XiEB—-VOPENENDORRELD
HEOBRERAER)N L, ThEPhORTRAE TOREL, HEELYBIHN
BETRIHANMEREERL, I-VOP, P-VOP, ¥XEB—VOPD
ERNAEZERTHR L LT, DRERIERL JUHERMEREZ, SET51 —
VOP, P-VOP, ¥XEB-VOPREREIAMTEIZLIZXVELIZH
BER N —LBR#END, o T, PHEERIAEERR L UHEREERICES
W7, I1-VOP, P—-VOP, ¥R XB—VOPENTNOEFREHRZ2EBEL.
FOFBERIZESNT, FVFLAT I EREITOIZENTHELES,

B3 EORBA B

ARGIL, BERT— 5 %, KBETA X7 OUET — 772 ¥ ORI IR
L. ShEBALTF A 27 14 2 VIRt 5 BREREEEARES, BER
=5 REEBEN L THENS bRERICER L, BEMICBNT, RESHE
BERT 5 ERFLEY), BELTRELLV T VERBYAT A, FLE
BV AT b, HRBE, AT ATA T 7§ RBRY AT bR LA
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for exanple, the following three ki.nds. That_.is, for exanple, if it is now
assuned that a synthesized i nage consisting of images F1 and F2 such as the

one shown in Figure 4 is input iﬂlﬂl%j“ﬂ:ﬂ“ﬂﬂly rst spatial scalability
the input entire VOP (Figure 6( an enhancenent |ayer, as
shown in Fi gwoes@47aand the entire VOP fedlicell (Fi gure 6(B))pdmurstmsst o be
a base layer. Also, in the second spatial scalability, as shown in Figure
7, an object constituting part of an input VOP (Figure 7(A) (which
corresponds to image F2)) is extractggopgim extracted object is taken to be

an enhancenent |ayer, while the reduced entire VOP (Figure 7(B)) is taken
to be a

1. EREFSEL. cOBRELNIF/FILE Y MR MY —L2HITHER
HELEBETH- T,

LREEBREZETIRETERL,

LREREBRTEIF T V=7 DU~ R 1 U OIS LD,
BEROTN—T T THETIHTLRRL

ZWA D LEBHL T IERMNSLEE,
2. EERFTV=I bBA Y IIHSETIIA L —FRLINBBEEITB
T, |
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LREROV—7 Vv R EORKBEZTH > T, DRBEORHRTHHHEHBLIE
Exrm &0 5
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BFATVxr b P—-VOP (Predictive=VOP) &, A v b S& Sk, S FTRIY
Fie, BETFRFSL, EREEFATFRAFSLD I bOWThH» THELENnD
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LE,
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base | ayer. (Such extraction is perforned, for exanple, in the sanme manner
as the case of the VOP constitution sections 2n. Therefore, the extracted

object is also a single VOP.) ' he third scalability, as
shown in Figures 8 and 9, obj eﬂmn Wllaumm uting an input VOP are
extracted, owdosmyregnhancenent |ayetr dnd"a Bast | ayer are 32pct/irg@erasat ed
for each object. Note that Figure 8 shows an enhancenent |ayer and a base

| ayer generated fromthe background (imge Fl) constituting the VOP shown

in Figure #M¥ o, BHEELVENVIEE TR TSNS L £6 2 HAERE
WAERFPEREL.

EBRBI-VOP, P-VOP, ¥%=iB—VOPOEREAEZETIHEREL LT,
LEPBERAFERE JUTRRERE. HILT5LEBI~-VOP, P-VOP,
B —-VOPREAENMMTEHMFR &
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while Figure 9 shows an enhancenent |ayer and a base | ayer generated from
the foreground (inage F2). constituting the VOP shown in Figure 4. It has
been predeterm ned which of the aforenentioned scalabilities is enployed.
The image | ayering section 21 performs |ayering of a VOP so that encoding
can be perfowpesdigagording to a predeterm ned scalability. pot/genmse, the
I mge | ayering section 21 conputes (or determ nes) the size data and of fset
data of generated base and enhancenent |ayers fromthe size data and of fset

data and 1ot ol ol e e e Vi B A el gL B 51 2
position ofladepaBe QL NPERBHEILITFIST FRIF LD 5 bovFhhtHSlksh
BAT=y Ve P—VOP (Predictive-VOP) L, £ ¥ FSAEIL. BiHFTRN
. BF TS, EREAFRATEFSLD S boVwThhtHEsikahs
SV FEB—~VOP (Biderectionally Predictive-VOP) & . #hFh=< 3
L&,

LR S LA e R R 2 KR L T 3R ORA R T RIS L
TERTODEERABRERAT v L,
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BERZXTF v 7L,
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LR ERLERS X URERRERE, HI5T5LEI-VOP, P—-VOP,
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=7 POFTREELAE CORRE, BRETRLELLD, FERLEEFREOSF V=
7 FOEMIZFREhB 1 ~VOPHLLIEXP—-VOPDOEFFLMNS, LEHRE
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| ayer in a predeterm ned absol ute coordi nate systemof the VOP, while the
size data indicates the size of the base or enhancenent |ayer. Here, a

nmet hod of determning the offset data (position information) and size data
of VOPs in base and enhancenent |ayers will be described, for exanple, in
t he case whawessdweazabove- nenti oned second scal ability (Fi guogPds/o1ass
performed. In this case, for exanple, the offset data of a base | ayer,
FPOSB, as shown in Figure 10(A), is determ ned so 33

ZWA DL ER/B L TOHEBESRE,

12. LEEITV=7 MBI IHBALERRA L F—FBLENRTWDES
BT,

ERBF T2 bOU—F VAR, 2REBIDAV M IHFBLEND AT Y
=7 FEREEOLIN-TEH/ITHEHRTVWS

T LR LT HRROMHESE 1 1 RICEROERE SEE,
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that, when the inmage data in the base |layer is enlarged (upsanpled) based
on the difference between the resolution of the base |ayer and the

resol ution of the enhancenent | ayer, i.e., when the inmage in the base |ayer
is enlarged with a magnification ratio such that the size is consistent
with that ofwobeddarge in the enhancenent |ayer (a reciprocattT/apbs/biass
demagnification ratio as the image in the base | ayer is generated by
reducing the imge in the enhancenent |ayer) (hereinafter referred to as

magni fi cat i Qng RS sesisgk D #ERET BIRICRE @ EHaESm®| arged imge in the
absol ute coordinate systemis consistent with the initial offset data. The
si ze data b5t hePRBRATAYEr 7 FE2RV PRSI EBLo LT nebSRE FiciRtbHe si ze
data of an.gNALASd). . LEFEOETTU=s FORTRAE TORMNE. DEETR
LibD, ¥ EEFREDTT P27 FOBERMIZFRENZ I -VOPH LI
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| mage, obtained when the inmage in the base layer is enlarged with

magni fication FR, is consistent wwth the initial size data. That is, the

of fset data FPOSB is determned so that it is FRtinmes itself or consistent
with the initial offset data. Al so, the size data FSZB is determned in the
sanme manner . wopsudmg2 ot her hand, for the of fset data FPOS E péT/awvs/1453
enhancenent |ayer, the coordinates of the left upper corner of the m ninum
rectangl e (VOP) surrounding an object extracted froman input VOP, for

exanpl e, agdl ¢ ARTET-EHIRARd o7 K mEF AR 5-(HD3eb et h seRRgInsinZF gure
10(B), and this value_ is determ ned as offset data FPOS E. Al so, the 34
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L&,
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si ze data FPOSE of the enhancenent |layer is determned to the horizontal
and vertical lengths, for exanple, of the m ninmumrectangl e surroundi ng an
obj ect extracted froman input VOP. Therefore, in this case, the offset
data FPOSB and size data FPOSB of the base | ayer are first transforned
accordi ng tovouegird2 cati on FR. (The offset data FPOSB and sicagpdséiass-POSB
after transformation are referred to as transfornmed offset data FPOSB and
transforned size data FPOSB, respectively.) Then, at a position
correspongn@y to

ERBAT V=T PRV VAR, PRLEDBIOLA VI IFBENB LT Y
=7 e BOIN—-FRBT RTINS

T L REEE T AR ROGES 2 1 RICRRORULILL,
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the transformed of fset data FPOSB in the absolute coordinate system
consider an inmage franme of the size corresponding to the transforned size
data FSZ B. If an enlarged i mage obtained by enlarging the inage data in
the base layer by FRtines is arranged at the aforenenti oned correspondi ng

position (FiweaewudAtA)) and also if the image in the enhancegEmnieshopgger i s
| i kewi se arranged in the absol ute coordi nate systemin accordance with the
of fset data FPOSE and size data FPOSE of the enhancenent |ayer (Figure

10(B)), the @i xe g 0stinEks: tgietd Z2atAthed MNEGZEREEL] B OERED
constituting the inmage in the enhancenen I?ger wi || be arranged so that

nutual |y ¢ @%’%&ﬁéﬁm@&kﬂm%&ﬂ&é@éﬁ e B S fosi tion. That is,
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Figure 10, the person in the enhancenment |ayer and the person in the

enl arged inage will be arranged at the sanme 35 position. Even in the
case of the first scalability and the third scalability, the offset data
FPCS B, offset data FPOS E, size data FSZB, and size data FSZE are |ikew se
determ ned sWOUBa742rut ual | y correspondi ng pi xel s constit ut i rCr/mes/esdsar ged

i mge in a base layer and an inage in an enhancenent |ayer are | ocated at

the sane position in the
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absol ute coordi nate system Returning to Figure 5, the inage data, offset
data FPOS E, and size data FSZ E in the enhancenent |ayer, generated in the
i mage | ayering section 21, are delayed by a delay circuit 22 by the
processi ng period of a base |ayer encoding section 25 to be described | ater
and are suppvoesldqzee an enhancenent | ayer encodi ng secti on ZCT/bsm4sst he

| mge data, offset data FPOS B, and size data FSZB in the base | ayer are
supplied to the base | ayer encodi ng section 25. In addition, magnification

FR is sup@ 2ed tEifRle EMDE$RRR I ayer Fachdi Og- K¥t3-l T33ant, 3 881 uti on
encodi ng JEBi7an o) T b Sl T, 25 1N e base Taver
£V k FHBENBZF T2 b2 I ~VOP (Intra-Video Object Plane)
. AV P IRBLEIIMETHHEELD > bOWThhCHFELEhBd TS
=7 FEP—VOP (Predictive-VOP) &, A NS5k, §iFTRIG L. %
HFTFBHFEL, $REIEFRTFRTSLED > bONTFrh Bl I3+ I
7 h%&B-—VOP (Biderectionaily Predictive-VOP) &, ZhFhd+a& L é g
iz,
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in the base |layer is encoded. The resultant coded data (bit stream

I ncl udes the offset data FPOSB and size data FSZ B and is supplied to a

mul ti pl exi ng section 26. Al so, the base | ayer encodi ng section 25 decodes
the coded data locally and outputs the |locally decoded i nage 36 data in
t he base | aywor4tbe resol uti on transform ng section 24. |pact/m@swes®l ution
transform ng section 24, the imge data in the base | ayer fromthe base

| ayer encodi ng section 25 is returned to the original size by enlarging (or
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reduci ng) the inmage data in accordance with magnification FR The resultant
enl arged i mage is output to the enhancenent | ayer encoding section 23. On
the other hand, in the enhancenent |ayer encoding section 23, the inage
data in the enhancenent |ayer is encoded. The resultant coded data (bit
stream i nchugessatde of fset data FPOSE and size data FSZE apgiypgsosdsspl i ed
to the multiplexing section 26. Note that in the enhancenent |ayer encoding
section 23, the encoding of the enhancenent |ayer inmage data is perforned

by enpl oyilng: 8@  riSIeRBEH OB I hey (bE AIRTEREgR 5 YPrhi ©P §rom ghe

resol ution transform ng section 24. The nultipl exing section 26 nul ti pl exes

the out putB~oV O PDRREKAND, LEFEDAT V=7 FMORTEME COME, #
BETELELOBANLATHS

T LB/ THRROGHAS 3 6 HITEEROERE ST HiE.
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t he enhancement | ayer encoding section 23 and base | ayer encoding section
25 and outputs the nultiplexed bit stream Note that the size data FSZB,

of fset data FPOS B, notion vector (M), flag COD, etc. of the base |ayer
are supplied fromthe base | ayer encoding section 25 to the enhancenent

| ayer encodi Wp%ssgte2on 23 and that the enhancenment |ayer engegijpgosasti on
23 is constructed so that it performs processing, nmeking reference to the
supplied 37 data as needed. The details will be described later.
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Next, Figure 11 shows the detailed constitution exanple of the base |ayer
encodi ng section 25 of Figure 5. In Figure 11, the sane reference nunerals
-are applied to parts corresponding to Figure 1. That is, basically the
base | ayer encodi ng section 25 is constituted as in the encoder of Figure
1. The i mageveslesiqarder om t he i mage | ayering section 21 (Fi guperApesmisass. , the
VOP in the base layer, as with Figure 1, is supplied to a franme nenory 31
and stored. In a notion vector detector 32, the notion vector is detected
at a macroblock unit. But the size data FSZB and of fset data FPOSB of the
VOP of a base | ayer are supplied to the notion vector
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detector 32 of the base |ayer encoding section 25, which in turn detects
the notion vector of a nacrobl ock, based on the supplied size data FSZ B
and offset data FPOS B. That is, as described above, the size and position
of a VOP vary with time (frame). Therefore, in detecting the notion vector,
there is a nB@bsugrazet a reference coordinate system for thgcfigdegnidspn and
detect notion in the coordi nate system Hence, in the notion vector
detector 32 here, the above-nentioned absol ute coordi nate systemis

enpl oyed as a reference coordinate system and a VOP to be encoded and a
reference VOP are arranged in the absol ute coordi nate system 38
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I n accordance with the size data FSZB and offset data FPOSB, whereby the
notion vector is detected. Note that the detected notion vector (M), along
with the predictive node, is supplied to a VLC unit 36 and a notion
conpensator 42 and is also supplied to the enhancenent |ayer encodi ng
section 23 (Wb 8Ma®425). Even in the case of perform ng noti eerQoesgaesssat i on,
there is also a need to detect notion in a reference coordi nate system as
descri bed above. Therefore, size data FSZ B and offset data FPOS B are

supplied to the notion conpensator 42.
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A VOP whose notion vector was detected is quantized as in the case of
Figure 1, and the quantized coefficients are supplied to the VLC unit 36.
Al so, as in the case of Figure 1, the size data FSZB and offset data FPOSB
fromthe inmage | ayering section 21 are supplied to the VLC unit 36 in
addition to Waxdssdmati zed coefficients, quantization step, pPphirpsaoY@st or,
and predictive node. In the VLC unit 36, the supplied data Is encoded by
vari able word I ength coding. In addition to the above-nenti oned encodi ng,

t he VOP whose notion vector was detected is locally decoded as in the case
of Figure 1 and stored in frame nenory 41. This decoded i mage i s enpl oyed
as a reference inmage, as previously described, and furthernore, it is
output to the -
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resolution transform ng section 24 (Figure 5). 39 Note that, unlike the
MPEG 1 standard and the MPEG 2 standard, in the MPEG 4 standard a B-picture
(B-VOP) is also enployed as a reference image. For this reason, a B-picture
is al so decoded locally and stored in the frame nmenory 41. (However, a
B-picture i svpomaent| y enpl oyed only in an enhancenent | ay®CT&HBI801433f er ence
i mge.) On the other hand, as described in Figure 1, the VLC unit 36

det erm nes whet her the nacroblock in an I-picture, a
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P-picture, or a B-picture (I-VOP, P-VOP, or B-VOP) is nmade a skip
macr obl ock. The VLC unit 36 sets flags COD and MODB indicating the

determ nation result. The flags COD and MODB are al so encoded by variabl e
word length coding and are transmtted. Furthernore, the flag COD is

suppl i ed to wbhes/ermdzancenent | ayer encodi ng section 23. NextPCTRIPgRA145312
shows the constitution exanple of the enhancenent | ayer encodi ng section 23
of Figure 5. In Figure 12, the sanme reference nunerals are applied to parts
corresponding to Figure 11 or 1. That is, basically the enhancenent |ayer
encodi ng section 23 is constituted as in the base |ayer encoding section 25
of Figure 11 or the encoder of Figure 1 except that franme nenory 52 is
new y
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provi ded. The inmage data fromthe image | ayering section 21 (Figure 5),
i as in the case of Figure 1, is

the VOP of the enhancenent |ayer,
stored. In the notion vector
Even in

i.e.,

supplied to the frame nmenory 31 and -40

detector 32, the notion vector is detected at a macrobl ock unit.

this case, awobsiaqrdee case of Figure 11, the size data FSZE myvbped/dissst dat a

FPCS E are supplied to the notion vector detector 32 in addition to the VOP
In the

of the enhancenent | ayer, etc.

Enhancement Layer

(A)

Base Layer

X 7
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notion vector detector 32, as in the above-nentioned case, the arranged
position of the VOP of the enhancenent |ayer in the absolute coordinate
systemis recogni zed based on the size data FSZE and of fset data FPOSE, and
the notion vector of the macroblock is detected. Here, in the notion vector
detect ors 33vmbs/idah2 enhancenent | ayer encodi ng section 23 @au/Jbgs4dsayer
encodi ng section 25, VOPs are processed according to a predeterm ned
sequence, as described in Figure 1. For exanple, the sequence is set as
follows. That is, in the case of spatial scalability, as shown in Figure
13(A) or 13(B), the VOPs in an enhancenent |ayer or a base |ayer are
processed, for exanple, in order of P, B,

) Enhancement Layer .

® v T

Base Layer



B, B ... or I, P, P, P, And in this case, the first P-picture (P-VOP) in

t he enhancenent | ayer is encoded, for exanple, by enploying as a reference
i mge the VOP of the base |ayer present at the sane tinme as the P-picture
(here, I-picture (1-VOP)). Also, the second B-picture (B-VOP) in the
enhancenent V44742 encoded, for exanple, by enploying as peirapsitagssi nages
the 41 picture in the enhancenent |ayer inmmedi ately before that and al so
the VOP in the base |ayer present at the sane tine as

Enhancement Layer

@
|

L

Base Layer

X9
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the B-picture. That is, in this exanple, the B-picture in the enhancenent
| ayer, as with the P-picture in base |layer, is enployed as a reference

i mge in encodi ng another VOP. For the base | ayer, encoding is perforned,

for exanple, as in the case of the MPEG 1 standard, MPEG 2 standard, or H.
263 st andar svo3Ma748NR scal ability is processed in the sane pcanIResmniess t he

above-nentioned spatial scalability, because it is the sane as the spati al
scalability when the magnification FRin the spatial scalability is 1. In

the case of the tenporal scalability, i.e., for exanple, in the case where
a VOis constituted by VOPO, VOP1, VOP2, VOP3, ..., and also VOP1, VOP3,
VOP5, VOP7, ... are
X
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| ayer
pr esent

in the

for

in the enhancenent
i s encoded,

I n the base | ayer

pi cture)

as with the encoding of the VOP3,

at the time (frane) next to the VOP3. The third VOP5 (B-picture)
| ayer,

reference images the first coded VOP1 (B-picture)
enhancenent

I mredi ately before that and the VOP4 (P-
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encoding a P-picture and a B-picture. In the case where a VOP in one | ayer
is thus encoded by enploying a VOP in another |ayer as a reference imge,
i.e., like this enbodinent, in the case where a VOP in the base |layer is
enpl oyed as a reference inage in encoding a VOP in the enhancenent | ayer
predictivel yWassa4mat i on vector detector 32 of the enhancenppiysbiaiedss
encodi ng section 23 (Figure 12) is constructed so as to set and output flag
reflayer id indicating that a VOP in the base |ayer is enployed to encode a
VOP in the enhancenent |ayer predictively. (In the case of 3 or nore

| ayers, the flag reflayerid represents a |ayer to which a VOP, enployed as
a reference i mage, bel ongs.)
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43 Furthernore, the notion vector detector 32 of the enhancenent | ayer
encodi ng section 23 is constructed so as to set and output flag

ref select _code (reference inmage information) in accordance with the flag
ref layer_id for a VOP. The flag refsel ectcode (reference inmage

i nformati on)Worsei4zaz es whi ch | ayer and which VOP in the | aygér/sdogoRagd! oyed
as a reference image in performng forward predictive coding or backward
predictive coding. Mre specifically, for exanple, in the case where a P-

VOP6
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picture in an enhancenent |ayer is encoded by enploying as a reference

i mge a VOP which belongs to the sane |ayer as a picture decoded (locally
decoded) inmediately before the P- picture, the flag refselect code is set
to 00. Also, in the case where the P-picture is encoded by enploying as a
reference i mages/s732CP whi ch belongs to a |layer (here, base Hcayess/(14s3f er ence
| ayer)) different froma picture displayed imedi ately before the
P-picture, the flag refselect code is set to 01. In addition, in the case
where the P-picture is encoded by enploying as a reference i rage a VOP

whi ch belongs to a layer different froma picture to be displ ayed

i medi ately after the P-picture, the flag ref selectcode is set to 10.
Furthernore, in the case where the P-picture is
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a picture decoded i mredi ately before the B-picture, the flag refsel ect code
is set to 00. Also, in the case where the B-picture in the enhancenent

| ayer is encoded by enploying as a reference inage for forward prediction a
VOP which belongs to the sane |ayer as the B-picture and al so by enpl oyi ng
as a refererwesmge for backward prediction a VOP whi ch belgmmpssiéiassa | ayer
different froma picture displayed imedi ately before the B-picture, the
flag ref_selectcode is set to 01. In addition, in the case where the
B-picture in the enhancenent |ayer is encoded by enploying as a reference
image for forward prediction a VOP which belongs to the sane |ayer as a

pi cture decoded i mredi ately before the B-picture and al so by enploying as a
ref erence i nage for
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the flag ref select code

in the case where the B-picture in the
I s encoded by enploying as a reference i mage for forward

predicti on aWaI8H4¥MRch bel ongs to a layer different from a #&r/yposiisst ure

pi cture,
di spl ayed i nmmedi ately before the B-picture and al so by enploying as a

| ayer
reference i nmage for backward prediction a VOP which belongs to a |ayer

backward prediction a VOP which belongs to a |layer different froma picture
different froma picture to be

to be displayed imediately after the B-

is set to 10. Furthernore,

enhancenent
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di spl ayed immedi ately after the B-picture, the flag ref select code is set
to 11. Here, the predictive coding shown in Figures 13 and 14 is nerely a
singl e exanple. Therefore, it is possible within the above-nentioned range
to set freely which layer and which VOP in the | ayer are enpl oyed as a
reference i mMiQ®sA4ra2 f orward predictive coding, backward pr egiwirogssPdi ng,
or bidirectionally predictive coding. In the above-nentioned case, while
the terns spatial scalability, tenporal scalability, and SNR scal ability
have been enpl oyed for the conveni ence of explanation, it becones difficult
to discrimnate the spatial scalability, tenporal scalability, and SNR
scalability fromeach other in the case
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where a reference image for predictive coding is set by the flag

refsel ectcode. That is, conversely speaking, the enploynent of the flag

ref sel ect code renders the above- nentioned discrimnation between

scal abilites unnecessary. Here, if the above-nentioned scalability and flag
refsel ect conessuamexorrel ated with each other, the correl atromvupesidi4sioe, for
exanple, as follows. That is, with respect to a P-picture, since the case
of the flag ref select code being 11 is a case where a VOP at the sane 46

Video Session Class

Syntax No.of- bits Mnemonie
Video Seeion(){
gideo_session_start_code SC+8=32
Ot
ideo Object()
Jwhile(nextbits()==video_object_start_code)
vadeo_session_end_code sc+8=32

*concurrent loop solution to be provided by MSDL.

20

Video Object
Syntax Na.of bits Mnemocnie
Video Object(){

Video_object_start_code sC+3=27

Xideo_object_ld 5

o
Video Object Layer()

}white(nextbits()==

} video_object_layer_start_code)

K21
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time in the layer indicated by the flag reflayerid is enployed as a
reference image (for forward prediction), this case corresponds to spati al
scalability or SNR scalability. And the cases other than the case of the
flag ref select code being 11 correspond to tenporal scalability. Al so,

W th respectwoos/743- pi cture, the case of the flag refsel ectpcanyeesdiassng 00
Is also the case where a VOP at the sane tinme in the layer indicated by the
flag reflayerid is enployed as a reference imge for forward prediction, so
this case corresponds to spatial scalability or SNR scalability. And the
cases other than the case of the flag ref select code being 00 correspond
to tenporal scalability. Note that, in the case where in order to encode a

VOP

Video Object Layer
Syntax No.of bits __Mnemonie
Video Object Layer()}{
video_object_layer_start_code sC+4=28
video_object_layer_id ’ : 4
video_object_layer_shape 2
if(video_object_layer_shape== “00" ){
video_object_layer_width 10
video_object_layer_height 10
video_object_layer_quant_type 1
if(video_object_layer_guant_type){
load_intra_quant_mat . 1
If(load_intra_quant_mat)
intra_quant_mat{64] 864
load_nonintra_quant_mat 1
if(load_nonintra_quant_mat)
nonintra_quant_mat{64] 8*64
%tra__dcpred_disabte 1
video_object_layer_fcode_forward 2
video_object_layer fcode backward 2
separate_motion_shape_texture 1
scalability( 1
if(scalability){
ref_layer_id : 4
ref_layer_sampling_direc 1
hor_sampling_factor_n 5
hor_sampling_factor_m 5
vert_sampling_factor_n 5
vert_sampling_factor_m 5
enhancement_type 1

}
dof
video object Plane()
}while(nextbits(}==
video_object_plane_plane_start_code)

22
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I n an enhancenent | ayer predictively, a VOP at the sane tine in a |ayer
(here, base layer) different fromthe enhancenent |ayer is enployed as a
reference inage, there is no notion therebetween, so the notion vector is
al ways made 0 ((0,0)). Returning to Figure 12, the aforenentioned fl ag

ref layerid VwDds/i44ieeg refsel ectcode are set to the notion vegaresimassct or 32
of the enhancenent |ayer encoding section 23 and supplied to the notion
conpensator 42 and VLC unit 36. Also, the notion vector detector 32 detects
a notion vector by not naking reference only to the frame nenory 31 in
accordance wwth the flag ref layerid and flag refsel ect code but al so
maki ng reference to the frane 47

Video Object Plane
Syntax _ No.of bits Mnemonie
Video Object Plane(){

.XO{P_.start_code sc+8=32

0

modulo_time_base 1
while{modulo_time_base_I= “0” )

OP_time_increment 10
VOP_prediction_type 2
if(video_object_layer_shapel= “0" ) {

VOP_width - 10
VOP_height 10
VOP_horizontal_mc_spatial_ref
marker_bit 10
.VOP_vertical_mc_spatial_ref : 1
if(scalability && erhancement_type) 10
background_composition 1
if(VOP_prediction_type== 10" )
VO'Plldbquant
else 2
_ VOP quant
{!sca e
f(!scalability){ 5
if(lseparate_motion_shape_texture)
| c?mb|neEf_motlon_shape_texture_coding()
else
dof
first_MMR_code
}while(count of macroblocks! 1-2
. =total number of macroblocks)
motion_coding()
shade_coding(
texture_coding()
else{
if(background_composition){
load_backward_shape
if(load backward_shape){ 1
bacward_shape_coding()
load_forward_shape
if(load_forward_shape) 1
forward_shape_coding()

VR aradicte

i rediction_type== “01" 2

i VG% rediction_type=="10") {
forward_temporal_ref 10
if(VOP_prediction_type_== “10" ){

marker_bit 1
backward_temporal_ref 10

combined_motion_shape_texture_coding()

23
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menory 52 as needed. Here, a locally decoded enlarged i nmage in the base

| ayer is supplied fromthe resolution transformng section 24 (Figure 5) to
the frame nenory 52. That is, in the resolution transform ng section 24,
the locally decoded VOP in the base layer is enlarged, for exanple, by a
so-cal | ed | moegsp@isati on filter, etc. Wth this, an enl ar gedcT/oesg®14sdi ch i s
FR times the size of the VOP, i.e., an enlarged i mage of the sane size as
the VOP in the enhancenent | ayer corresponding to the VOP in the base | ayer

I s gener at ed.
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The generated inmage is supplied to the enhancenent |ayer encodi ng section
23. The franme nenory 52 stores the enlarged i mage supplied fromthe
resolution transformng section 24 in this manner. Therefore, when

magni fication FRis 1, the resolution transform ng section 24 does not
process the WEIBMIM2 decoded VOP supplied fromthe base | ayepcein®edisas
section 25. The locally decoded VOP fromthe base | ayer encodi ng section
25, as it is, is supplied to the enhancenent |ayer encoding section 23. The
size data FSZ B and offset data FPOS B are supplied fromthe base |ayer
encodi ng section 25 to the notion vector detector 32, and the magnification

FR fromthe delay circuit
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22 (Figure 5) is also supplied to the notion vector detector 32. In the
case where the enlarged inage stored in the 48 frame nmenory 52 is

enpl oyed as a reference inage, i.e., in the case where in order to encode a
VOP in an enhancenent |ayer predictively, a VOP in a base |ayer at the sane
time as the vwobgpepnent | ayer VOP is enployed as a referengersegazsin this
case, the flag ref select code is nmade 11 for a P-picture and 00 for a
B-picture),.the notion vector detector 32 nultiplies the size data FSZB and
of fset data

Group of Video Object Plane

[Syntax No.of bits  Mnemonie

group_of_plane(){
group_start_code 32 bslbf
time_code 25 bslbf
closed_gop 1 uimsbf
broken_link 1 uimsbf

} next_start_code()

X126
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FPOSB corresponding to the enlarged i mage by magnification FR And based on
the multiplication result, the notion vector detector 32 recogni zes the
position of the enlarged inmage in the absol ute coordi nate system thereby
detecting the notion vector. Note that the notion vector and predictive
node in a bareegi@ylr are supplied to the notion vector det eckorIsdR453Thi s
data is used in the followi ng case. That is, in the case where the flag
refsel ect code for a B-picture in an enhancenent |ayer is 00, when
magnification FRis 1, i.e., in the case of SNR scalability (in this case,
since a VOP in an enhancenent |ayer is enployed in encoding the enhancenent
| ayer predictively, the SNR scalability used herein differs :

time_code
time_code range of value | No. of bits | Mnemonic
drop_frame_flag 1 uimsbf
time_code_hours 0-23 5 uimsbf
time_code_minutes 0-59 6 uimsbf
marker_bit 1 1 bslbf
time_code_seconds 0-59 6 uimsbf
time_code_pictures 0-59 6 uimsbf
X127

26/40



in this respect fromthat prescribed in the MPEG 2 standard), inmages in the
enhancenent | ayer and base | ayer are the sane. Therefore, when the
predictive coding of a B-picture in an enhancenent |ayer is performed, the
notion vector detector 32 can enploy the notion vector and predictive node
in a 49 Ivec gs/damgzer present at the sane tine as the B-pi gicsposmagsst hey
are. Hence, in this case the nption vector detector 32 does not process the
B-picture of the enhancenent |ayer, but it adopts the notion vector and

predi ctive node of the base
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| ayer as they are. In this case, in the enhancenent |ayer encoding section
23, a notion vector and a predictive node are not output fromthe notion
vector detector 32 to the VLC unit 36. (Therefore, they are not
transmtted.) This is because a receiver side can recognize the notion
vect or and pveds/eridzve node of an enhancenent |ayer from t hegresbddiaaf the
decodi ng of a base layer. As previously described, the notion vector
detector 32 -detects a notion vector by enploying both a VOP in an
enhancenent | ayer and an enl arged i mage as reference i mages. Furthernore,
as shown in Figure 1, the notion vector detector 32 sets a predictive node

whi ch nakes a prediction
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error (or dispersion) mninmum Al so, the notion vector detector 32 sets and
out puts necessary information, such as flag refsel ectcode, flag ref

| ayerid, etc. In Figure 12, flag COD indi cates whet her a nacrobl ock
constituting an I-picture or a P-picture in a base layer is a skip

macr obl ock, wodsiade flag COD is supplied fromthe base | ayaiciapessiusg
section 25 to the notion vector detector 32, VLC unit 36, and notion

conpensator 42. 50 The macrobl ock whose notion vector was detected is
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encoded in the same manner as the above-nentioned case. As a result of the
encodi ng, variable-length codes are output fromthe VLC unit 36. The VLC
unit 36 of the enhancenent | ayer encodi ng section 23, as in the case of the
base | ayer encodi ng section 25, is constructed so as to set and out put
flags COD anwob8idB2 Here, the flag COD, as descri bed aboveporyevsiaigas

whet her a macroblock in an |- or P-picture is a skip macrobl ock, while the
flag MODB indi cates whether a nmacroblock in a B-picture is a skip
macr obl ock. The quantized coefficients, quantization step, notion vector,
predictive node, magnification FR, flag refselectcode, flag reflayer_id,

si ze data FSZE, and
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of fset data FPOSE are al so supplied to the VLC unit 36. In the VLC unit 36,
t hese are encoded by variable word | ength coding and are output. On the

ot her hand, after a macrobl ock whose notion vector was detected has been
encoded, it is also decoded locally as descri bed above and is stored in the
frame menor wddsasMed in the notion conpensator 42, as in tlpeToRss®iaes3 t he
notion vector detector 32, notion conpensation is performed by enpl oying as
ref erence i nages both a |ocally decoded VOP in an enhancenent | ayer, stored
in the frame nenory 41, and a locally decoded and enlarged VOP in a base

| ayer, stored 51
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in the frame nenory 52. Wth this conpensation, a predicted inmage is
generated. That is, in addition to the notion vector and predictive node,
the flag refselect code, flag ref layer id, magnification FR, size data
FSZ B, size data FSZE, offset data FPOS B, and offset data FPOSE are
supplied to wo®snam2 on conpensat or 42. The noti on conpensatger/f9soRsOINI zes
a reference image to be notion-conpensated, based on the fl ags

ref sel ectcode and reflayer id. Furthernore, in the case where a locally
decoded VOP in an enhancenent |ayer or an enlarged imge is enployed as a
ref erence i mage, the
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noti on conpensator 42 recogni zes the position and size of the reference
image in the absolute coordinate system based on the size data FSZ E and
of fset data FPOSE, or the size data FSZB and of fset data FPOSB. The notion
conpensator 42 generates a predicted i nage by enploying nmagnification FR
as needed. MeO98M44f2gure 15 shows the constitution exanpl e ectaresmidadi nent
of a decoder which decodes the bit stream output fromthe encoder of Figure
3. This decoder receives the bit stream supplied by the encoder of Figure 3
through the transm ssion path 5 or storage nedium6. That is, the bit
stream output fromthe encoder of Figure 3 and transmtted through the

t ransm ssi on
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path 5, is received by a receiver (not shown). 52 Alternatively, the bit
streamrecorded on the storage nedium6 is regenerated by a regenerator
(not shown). The received or regenerated bit streamis supplied to an

i nverse mul tiplexing section 71. The inverse nultiplexing section 71

recei ves t hawvdedpd/agsder eam (vi deo stream (VS) descri bed | at er pcrfypssioriser et o.
Furthernore, in the inverse nultiplexing section 71, the input bit stream
is separated into bit streans VO#L,
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VO#2, .... The bit streans are supplied to correspondi ng VOP decodi ng
sections 72n, respectively. In the VOP decodi ng sections 72n, the VOP
(image data) constituting a VO the size data (VOP size), and the offset
data (VOP offset) are decoded fromthe bit stream supplied fromthe inverse
mul ti pl exi ngveessd47amn 71. The decoded data is supplied to arpowirgs?014s3
reconstituting section 73. The inmage reconstituting section 73
reconstitutes the original inmage, based on the respective outputs of the
VOP decodi ng sections 72[err] to 72[err]. This reconstituted inmage is
supplied, for exanple, to a nonitor 74 and di splayed. Next, Figure 16 shows
the constitution exanple of the VOP decodi ng section 72[err of Figure 15

which realizes
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scalability. The bit stream supplied fromthe inverse nultiplexing section
71 (Figure 15) is input to an inverse nmultiplexing section 91, in which the
i nput bit streamis separated into 53 a bit streamof a VOP in an
enhancenment |ayer and a bit streamof a VOP in a base |layer. The bit stream
of a VOP i n wosshi@ncenent |ayer is delayed by a del ay cir quivirfslo1dss t he
processing period in the base | ayer decoding section 95 and supplied to the
enhancenent | ayer decodi ng section 93. Al so,
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the bit streamof a VOP in a base layer is supplied to the base |ayer
decodi ng section 95. In the base | ayer decoding section 95, the bit stream
in a base layer is decoded, and the resulting decoded inage in a base |ayer
is supplied to a resolution transform ng section 94. Also, in the base

| ayer decodiwgoseriz on 95, infornation necessary for decodipggysesfiassi N an
enhancenent |ayer, obtained by decoding the bit stream of a base |layer, is
supplied to the enhancenent | ayer decoding section 93. The necessary

i nformation includes size data FSZ B, offset data FPOSB, notion vector
(MV), predictive node, flag COD, etc. In the enhancenent |ayer decoding
section 93, the bit :
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streamin an enhancenent |ayer supplied through the delay circuit 92 is
decoded by making reference to the outputs of the base | ayer decoding
section 95 and resolution transform ng section 94 as needed. The resultant
decoded i mage i n an enhancenent | ayer, size data FSZE, and offset data
FPOSE are owmgegisa7e2urt hernore, in the enhancenent | ayer degegispdaoisati on
93, the magnification FR, obtained by 54 decoding the bit streamin an
enhancenent |ayer, is output to the resolution transform ng section 94. In

t he
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resolution transform ng section 94, as in the case of the resol ution
transformng section 24 in Figure 5 the decoded inage in a base |ayer is
transforned by enpl oying the magnification FR supplied fromthe enhancenent
| ayer decodi ng section 93. An enlarged i mage obtained with this

t ransf or mat ivwoos/s7euppl i ed to the enhancenent | ayer decodi grapeid1es 93. As
descri bed above, the enlarged inmage is enployed in decoding the bit stream
of an enhancenent |ayer. Next, Figure 17 shows the constitution exanple of
t he base | ayer decoding section 95 of Figure 16. In Figure 17, the sane
reference nunerals are applied to parts corresponding to the case of the
decoder in Figure 2. That is, basically the base | ayer decodi ng section 95

is
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constituted in the sane manner as the decoder of Figure 2. The bit stream
of a base layer fromthe inverse nultiplexing section 91 is supplied to a
buffer 101 and stored tenmporarily. An IVLC unit 102 reads out the bit
stream fromthe buffer 101 in correspondence to a bl ock processing state of
the foll o mpswaAgR, as needed, and the bit streamis decogegeyasi abl e
word | ength decoding and is separated into quantized coefficients, a notion
vector, a predictive node, a quantization step, size data FSZ B, offset
data FPOSB, and flag COD. The quantfgz2obifsH

1...VO#mE, 2,~2y...VOPHERE, 3,~3,...VOPHES{IE,
LHEE, 21...ERREEILE, 23... LA vHSL®, 2
.. PRREELTHIB, 25... TRAVAYHRLLE, 26...85%, 3
LTZb—hREY, 32..BE<J MRHES, 33...EKEE 3
4...DCT%, 35...%7t®E, 36...VLC®, 38.. ¢BE7LSE
39...1DCTS, 40...JREH 41...7Vv—5sxE), 42... 8%
R, 53...7V—AhRx®Y, 71..$BBHLW, 72,~72,..V
OPHEE, 73.. HBEERE, 91...¥BEMLE, 93...FEMMLA
YEBE, 94...BBEELHEE, 95... THLSVPES®H, 102...1
VLCE, 103...¥EF{S, 104...IDCTH, 105.. EBESS
106...7b—Aax®EY, 107.. BIZHHER 112...7Lv—2hR%Y,
201...ROM, 202...CPU, 203...RAM, 204...Ah#%,
205...4/5%, 206...HD, 207..8E1/F

Ll
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coefficients and quantization step are supplied to an inverse quanti zer
103. The notion vector and predictive node are supplied to a notion
conpensator 107 and enhancenent | ayer decoding section 93 (Figure 16).
the size data FSZB and of fset data FPOSB are supplied to the notion
conpensator 107, image reconstituting section 73 (Figure 15), and
enhancenent | ayer decoding section 93, while the flag COD is supplied to
t he enhancenent | ayer decodi ng section 93. The inverse quantizer 103, |DCT
unit 104, arithmetic unit 105, frame nmenory 106, and notion conpensat or
performsimlar processes corresponding to the inverse

Al so,

SPECIFICATION

Image Encoder, Image Encoding Method, Image Decoder, Image

Decoding Method, and Distribution Media

Technical Field

The present invention relates to an image encoder, an
-image encoding method, an image decoder, an image decoding
method, and distribution media. More particularly, the
invention relates to an image encoder, an image encoding
method, an image decoder, an image decoding method, and
distribution media suitable for use, for example, in the
case where dynamic image data is recorded on storage media,
such as a magneto-optical disk, magnetic tape, etec., and
also the recorded data is regenerated and displayed on a
display, or in the case where dynamic image data is
transmitted from a transmitter side to a receiver side

through a transmission path and, on the receiver side, the

107

received dynamic image data is displayed or it is edited and

recorded, as in videoconference systems, videophone systems
broadcasting equipment, and multime@ia data base retrieval

systems.

Background Art

14



quantizer 38, IDCT unit 39, arithnmetic unit 40, frame nenory 41, and notion
conpensator 42 of the base | ayer encodi ng section 25 of Figure 11,
respectively. Wth this, the VOP of a base |ayer is decoded. The decoded
VOP is supplied to the image reconstituting section 73, enhancement |ayer
decodi ng section 93, and resolution transform ng section 94 (Figure 16).
Next, Figure 18 shows the constitution exanple of the enhancenent | ayer
decodi ng section 93 of Figure 16. In Figure 18, the sanme reference nunerals
are applied Fompaihstandespasding vitdébeonferdricdi Systetns HAH i S,

basi cally the enhancenent |ayer decoding section 93 is constituted in the
sane nanindEopbonlke siesbdms ,0firki gyseehsexdeptht kraddmi® dynamic image

data to a remote place, image data is compressed and encoded
by taking advantage of the line correlation and interframe
correlation in order to take efficient advantage of
transmission paths.

As a representative high-efficient dynamic image
encoding system, there is a dynamic image encoding system
for storage media, based on Moving Picture Experts Group
{MPEG) standard. This MPEG standard has been discussed by
the International Organization for Standardization (ISO)-
IEC/JTC1/8C2/WG1l1l and has been proposed as a proposal for
standard. The MPEG standard has adopted a hybrid system
using a combination of motion compensative predictive coding
and discrete cosine transform (DCT) coding.

The MPEG standard defines some profiles and levels in
order to support a wide range of applications and functions.
The MPEG standard is primarily based on Main Profile at Main
level (MPEML). |

Figure 1 illustrates the constitution example of an
MPEML encoder in the MPEG standard system.

Image data to be encoded is input to frame memory 31
and stored temporarily. A motion vector detector 32 reads
out image data stored in the frame memory 31, for example,

at a macroblock unit constituted by 16 ( 16 pixels, and



56 menory 112 is newy provided. The bit stream of an enhancenent |ayer
fromthe inverse nultiplexing section 91 is supplied to an I'VLC 102 through
a buffer 101. The IVLC unit 102 decodes the bit stream of an enhancenent
| ayer by variable word | ength decoding, thereby separating the bit stream
into quantized coefficients, a notion vector, a predictive node, a
quanti zation step, size data FSZ E, offset data FPOSE, magnification FR,
flag reflayerid, flag ref selectcode, flag COD, and flag MODB

detects the motion vectors.

Here, the motion vector detector 32 processes the image
data of each frame as any one of an intracéded picture (I-
picture), a forward predictive—coﬁed picture (P-picfure), or
a bidirectionally predictive-coded picture {B-picture).

Note that ﬁow images of frames input in sequence are
processed as I-, P-, and B-pictures has been predetermined
(e.g., images are processed as I-picture, B-picture, P-
picture, B-picture, P-picture, ..., B-picture, and P-picture
in the recited order).

That is, in the motion vector detector 32, reference is
made to a predetermined reference frame in the image data
stored in the frame memory 31, and a small block of 16
pPixels ( 16 lines (macroblock) in the current frame to be
encoded is matched with a set of blocks of the same size in
the reference frame. With block matching, the motion vector
of the macroblock is detected. .

Here, in the MPEG standard, predictive modes for an
image include four kinds: intracoding, forward predictive
coding, backward predictive coding, and bidirectionally
predictive coding. An I-picture is encoded by intracoding.

A P-picture is encoded by either intracoding of forward
predictive coding. A B-picture is encoded by either

intracoding, forward predictive coding, backward predictive

coding, or bidirectionally predictive coding.



The quantized coefficients and quantization step, as in the case of Figure
17, are supplied to an inverse quantizer 103. The notion vector and
predictive node are supplied to a notion conpensator 107. Al so, the size
data FSZE and offset data FPOS E are supplied to the notion conpensator 107
and i mage reconstituting section 73 (Figure 15). The flag COD, flag MODB,
flag reflayerid, and flag ref selectcode are supplied to the notion
conpensator 107. Furthermore, the magnification FRis supplied to the
notion conpern®hatr iE0,/ thd mesnlan i vectoaniotatigrsad i §8t84 tfd gure 16).
Note that the notion vector, flag COD, size data FSZ B, and offset data
FPOSB ointrpgsuiingemogiee opphi dddiroburbeas a predictive mode. In
this case, the motion vector detector 32 outputs the
predictive mode -(intracoding mode) to a variable word length
coding (VLC) unit 36 and a motion compensator 42 without
detecting the motion vector.

The motion vector detector 32 also performs forward
prediction for a P-picture and detects the motion vector.
Furthermore, in the motion vector detector 32, a prediction
error caused by performing forward prediction is compared
with dispersion, for example, of macroblocks toc be encoded
(macroblocks in the P-picture). As a result of the
comparison, when the dispersion of the macroblocks is
smaller than the prediction error, the motion vector
detector 32 sets an intracoding mode as the predictive mode
and outputs it to the VLC unit 36 and motion compensator 42.
Also, if the prediction error caused by ﬁerforming forward
prediction is smaller, the motion vector detector 32 sets a
forward predictive coding mode as the predictive mode. The
forward predictive coding mode, along with the detected
motion vector, is output to the VLC unit 36 and motion
compensator 42.

The motion vector detector 32 further performs forward

prediction, backward prediction, and bidirectional

prediction for a B-picture and detects the respective motion



base | ayer decoding section 95 (Figure 16) to the notion conpensator 107 in
addition to the above-nentioned data. Also, an enlarged imge is supplied
fromthe resol ution 57 transform ng section 94 to frane nenory 112. The
i nverse quantizer 103, IDCT unit 104, arithmetic unit 105, franme nenory
106, notion conpensator 107, and frame nenory 112 perform simlar processes
corresponding to the inverse quantizer 38, IDCT unit 39, arithnetic unit
40, frame nenory 41, notion conpensator 42, and frame nenory 52
vectors. Then, the motion vector detector 32 detects the
minimum error from among the prediction errors in the
forward prediction, backward prediction, and bidirectiocnal
prediction (hereinafter referred‘to the minimum prediction
error as needed), and compares the minimum prediction error
with dispersion, for example, of.macroblocks to be encoded
(macroblocks in the B-picture). As a result of the
comparison, when the dispersion of the macroblocks is
smaller than the minimum prediction error, the motion vector
detector 32 sets an intracoding mode as the predictive mode
and outputs it to the VLC unit 36 and motion éompensator 42.
Also, if the minimum prediction error is smaller, the motion
vector detector 32 sets as the predictive mode a predictive
mode in which the minimum prediction error was obtained.
The predictive mode, along with the corresponding motion
vector, is output to the VLC unit 36 and motion compensator
42,

If the motion compensator 42 receives both the
predictive mode and the motion vector from the motion vector
detector 32, the motion compensator 42 will read out the
coded and previously locally decoded image data stored in
the frame memory 41 in‘accordance with the received
predictive mode and motion vector. This read image data is

supplied to arithmetic units 33 and 40 as predicted image

data.



of the enhancenent |ayer encoding section 23 of Figure 12, respectively.
Wth this, the VOP of an enhancenent |ayer is decoded. The decoded VOP is
supplied to the i mage reconstituting section 73. Here, in the VOP decodi ng
sections 72n having both the enhancenent | ayer decodi ng section 93 and base
| ayer decodi ng section 95 constituted as descri bed above, both the decoded

| mge, size data FSZE, and offset data FPOCS E in an enhancenent |ayer

#

(hereinafter referred to as enhancenent |ayer data as needed) and the

decoded i nag@hesi Zei daind i Bnidn@Dffsedls dFiradntRe Bfiranie hRéRo

(hereinafter referred to as base | ayer data as needed) are obtai ned.

i mge tdsonsankumamrsbibickn a8, the image idataceesid tomed o the
frame memory 31 by'the motion vector detector 32, and

computes the difference between the macroblock and the

predicted image which was supplied from the motion

a1
In the

compensator 42. This differential value is supplied to a

DCT unit 34.

On the other hand, in the case where a predictive mode

alone is received from the motion vector detector 32, 1i.
the case where a predictive mode is an intracoding mode,

motion compensator 42 does not output a predicted image.

e.,
the

In

this case, the arithmetic unit 33 (the arithmetic unit 40 as

well) outputs to the DCT unit 34 the macrcblock read out

from the frame memory 31 without processing it.

In the DCT unit 34, DCT is applied to the output data

of the arithmetic unit 33, and the resultant DCT

coefficients are supplied to a quantizer 35. 1In the

gquantizer 35, a quantization step (guantization scale) is

set in correspondence to the data storage quantity of the

buffer 37 (which is the quantity of the data stored in a

buffer 37) (buffer feedback). In the quantization step,

“the

DCT coefficients from the DCT unit 34 are quantized. The

quantized DCT coefficients (hereinafter referred to as
quantized coefficients as needed), along with the set

quantization step, are supplied to the VLC unit 36.



t he enhancenent | ayer data or base |ayer data, for exanple, in the
follow ng manner. That is, for instance, in the case where the first

spatial scalability (Figure 6) is perforned (i.e., in the case where the
entire input VOP is nade an enhancenent |ayer and the entire VOP reduced is
made a base | ayer), when both 58 the base | ayer data and the enhancenent

| ayer data are decoded, the inmage reconstituting section 73 arranges the
decoded i mage (VOP) of the enhancenent |ayer of the size

In the VLC unit 36, the quantized coefficients supplied
by the quantizer 35 are transformed to variable word length
codes such as Huffman codes and output to the buffer 37.
Furthermore, in the VLC unit 36, the quantization step from
the quantizer 35 is encoded by variable word length coding,
and likewise the predictive mode (indicating either
intracoding (image predictive intracoding), forward
predictive coding, backward predictive coding, or
bidirectionally predictive coding) and motion vector from
the motion vector detector 32 are encoded. The resultant
coded data is output to the buffer 37.

The buffer 37 temporarily stores the coded data
supplied from the VLC unit 36, thereby smoothing the stored
quantity of data. For example, the smoothed data is output
to a transmission path or recorded on a storage medium, as a
coded bit stream.

The buffer 37 also ocutputs the stored quantity of data
to the guantizer 35. The quantizer 35 sets a qﬁantization
step in correspondence to the stored gquantity of data output
by this buffer 37. That is, when there is a possibility
that the capacity of the buffer 37 will overflow, the
quantizer 35 increases the size of the quantization step,
thereby reducing the data quantity of quantized coefficients.
When there is a possibility that the capacity of the buffer

37 will be caused to be in a state of underflow, the



corresponding to size data FSZE at the position indicated by offset data
FPOSE, based on enhancenent |ayer data al one. Al so, for exanple, when an
error- occurs in the bit stream of an enhancenent |ayer, or when the nonitor
74 processes only an inmage of |low resolution and therefore only base | ayer
data is decoded, the image reconstituting section 73 arranges the decoded
I mge (VOP) of an enhancenent | ayer of the size corresponding to size data
FSZB at the position indicated by offset data FPOS B, based on the base

| ayer daizntisee. 38 spedheed nshanstze f heheagaadtei zathensesoed, spat i al
scalability (Figure 7) is perfornmed (i.e., in the case where part of an

"I nput Yheérebyndaareashagcdalmtdadgeguantity of quantized
coefficients. In this manner, the overflow and underflow of
the buffer 37 are prevented.

The quantized coefficients and quantization step,
output by the quantizer 35, are not supplied only to the VLC
unit 36 but also to an inverse gquantizer 38. In the inverse
quantizer 38, the guantized coefficients from the gquantizer
35 are inversely gquantized according to the guantization
step supplied from the quantizer 35, whereby the quantized
coefficients are transformed to DCT coefficients. The DCT
coefficients are supplied to an inverse DCT unit (IDCT unit)
39. In the IDCT 38, an inverse DCT is applied to the DCT
coefficients and the resultant data is supplied to the
arithmetic unit 40.

In addition to the output data of the IDCT unit 39, the
same data as the predicted image supplied to the arithmetic
unit 33 is supplied from the motion compensator 42 to the
arithmetic unit 40, as described above. The arithmetic unit
40 adds the output data (prediction residual (differential
data)) of the IDCT unit 39 and the predicted image data of
the motion compensator 42, thereby decoding the original
image data locally. The locally decoded image data is

output. (However, in the case where a predictive mode is an

intracoding mode, the output data of the IDCT 39 is passed



and the entire VOP reduced is nmade a base | ayer), when both the base | ayer
data and the enhancenent |ayer data are decoded, the image reconstituting
section 73 enlarges the decoded i mage of the base | ayer of the size
corresponding to size data FSZB in accordance with magnification FR and
generates the enlarged i mage. Furthernore, the inmage reconstituting section
73 enlarges offset data FPOS B by FR tinmes and arranges the enl arged i nage
at the position corresponding to the resulting val.ue. And the inmage 59
through the arithmetic uni; 40 and supplied to the frame
memory 41 as locally decoded image data without being
processed.) Note that this decoded image data is consistent
with decoded image data that is optained at the receiver
side.

The decoded image data obtained in the arithmetic unit
40 (locally decoded image data) is supplied to the frame
memory 41 and stored. Thereafter, the decoded image data is
employed as-reference image data (reference frame) with
respect to an image to which intracoding (forward predictive
coding, backward predictive coding, or bidirectionally
predictive coding) is applied.

Next, Figure 2 illustrates the constitution example of
an MPE@ML decoder in the MPEG standard system which decodes
the coded data output from the encoder of Figure 1.

The coded bit stream (coded data) transmitted through a
transmission path is recéived by a receiver (not shown), or
the coded bit stream (coded data) recorded in a storage
medium is regener;ted by a regenerator (not shown). The
received or regenerated bit stream is supplied to a buffer
101 and stored.

An inverse VLC unit (IVLC unit (variable word length
decoder) 102 reads out the coded data stored in the buffer
101 and performs variable length word decoding, thereby

separating the coded data into the motion vector, predictive



reconstituting section 73 arranges the decoded inage of the enhancenent

| ayer of the size corresponding to size data FSZE at the position indicated
by offset data FPOS E. In this case, the portion of the decoded inmage of an
enhancenent |ayer is displayed with higher resolution than the renaining
portion. Note that in the case where the decoded i mage of an enhancenent

| ayer is arranged, the decoded i mage and an enlarged i mage are synthesized
with each other. Al so, although not shown in Figure 16 (Figure 15),

magni f iRQdRon IHR D E1sakHIRIS teDm Evel cphantézent ¢agffiddenttagateet i on 93
(VOP decoding sections 72n) to the inmage reconstituting section 73 in

addi ti PRES FpovRifent As them, the motion vector and the

predictive mode are supplied to a-motion compensator 107,
-while the quantiz;tion step and the quantized macroblock
coefficients are supplied to an inverse quantizer 103.

In the inverse quantizer 103, the quantized macroblock
coefficients supplied from the IVLC unit 102 are inversely
quantized according to the quantization step supplied from
the same IVLC unit 102. The resultant DCT coefficients are
supplied to an IDCT unit 104. In the IDCT 104, an inverse
DCT is applied to the maéroblock DCT coefficients supplied
from the inverse quantizer 103, and the resultant data is
supplied to an arithmetic unit 105.

In addition to the output data of the IDCT unit 104,
the ocutput data of the motion compensator 107 is also
supplied to the arithmetic unit 105. That is, in the motion
compensator 107, as in tﬁe case of the motion compensator 42
of Figure 1, the previously decoded image data stored in the
frame memory 106 is read out according to the motion vector
and predictive mode supplied from the IVLC unit 102 and is
supplied to the arithmetic unit 105 as predicted image data.
The arithmetic unit 105 adds the output data (prediction
residual (differential value)) of the IDCT unit 104 and the
predicted image data of the motion compensator 107, thereby

decoding the original image data. This decoded image data

10



data. The image reconstituting section 73 generates an enl arged i mage by
enpl oyi ng the supplied magnification FR On the other hand, in the case
where the second spatial scalability is perforned, when base | ayer data
al one is decoded, an image is reconstituted in the same nmanner as the
above-nentioned case where the first spatial scalability is perforned.
Furthernore, in the case where the third spatial scalability (Figures 8 and
9) is perforned (i.e., in the case where each of the objects constituting
an i npits &Pl iegtictantbehdfamennehngypyr B06 ahd foreadl udNogd hehabj ect s
I's made a base layer), an image is reconstituted in the sanme 60
in the case where the output data of the IDCT unit 104 is
intracoded data, the output data is passed through the
arithmetic unit 105 and supplied to the frame memory 106 as
decoded image data without being processed.

The decoded image data stored in the frame memory 106
is employed as reference image data for the next image data
to be decoded. Furthermore, the decoded image data is
supplied, for example, to a display (not shown) and
displayed as an output reproduced image.

Note that in MPEG~1 standard and MPEG-2 standard, a B-
picture is not stored in the frame memory 41 in the encoder
(Figure 1) and the frame memory 106 in the decoder (Figure
2), because it is not employed as reference image data.

The aforementioned encoder and decoder shown in Figures
1 and 2 are based on MPEG-1/2 standard. Currently a system
for encoding video at a unit of the video object (VO) of an
object sequence constituting an image is being standardized
as MPEG-4 standard by the ISO-IEC/JTC1l/SC29/WG1l1.

Incidentally, since the MPEG-4 standard is being
standardized on the assumption that it is primarily used in
the field of communication, it does not prgscribe the group
of pictures (GOP) prescribed in the MPEG-1/2 standard.

Therefore, in the case where the MPEG-4 standard is utilized

in storage media, efficient random access will be difficult.

11



manner as the above-nentioned case where the second spatial scalability is
performed. As described above, the offset data FPOSB and of fset data FPOCS E
are constructed so that mutually correspondi ng pi xels, constituting the

enl arged i mage of a base |ayer and an i mage of an enhancenent |ayer, are
arranged at the same position in the absolute coordinate system Therefore,
by reconstituting an inage in the aforenenti oned nanner, an accurate inage
(with no positional offset) can be obtained. Next, the syntax of the coded
bit stream out put by the

Disclosure of Invention

The present invention has been made in view of such
circumstances and therefore the object of the invention is
to make efficient random access possible.

An image encoder as set forth in claim 1 is
characterized in that it comprises encoding means for
partitioning one or more layers of'each sequeﬁce of objects
constituting an image into a plurality of groups and
encoding the groups.

An image encoding method as set forth in claim 6 is
characterized in that it comprises an encoding step of
partitioning one or more layers of each sequence of objects
constituting an image into a plurality of groups and
encoding the groups.

‘An image encoder as set forth in claim 11 is
characterized in that it comprises decoding means for
decoding a coded bit stream obtained by partitioning one or
more layers of each sequence of objects constituting an
image into a plurality of groups and also by encoding the
groups.

An image decoding method as set forth in claim 16 is
characterized in that it comprises an decoding step of
decoding a coded bit stream obtained by partitioning one or

more layers of each sequence of objects constituting an
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encoder of Figure 3 will be described, for exanple, wth the video
verification nodel (version 6.0) of the MPEG 4 standard (hereinafter
referred to as VM 6.0 as needed) as an exanple. Figure 19 shows the syntax
of a coded bit streamin VM 6.0. The coded bit streamis constituted by
vi deo session classes (VSs). Each VS is constituted by one or nore video
obj ect classes (VGs). Each VOis constituted by one or nore video object
| ayer classes (VOLs). (Wen an image is not layered, it is constituted by a
si ngl e iidge | inttee xapbuwhdrictynof nggeurs | aydr ad.sd tby Sefieddingt eHeby
VOLs corresponding to the nunber of layers.) Each VOL is

groups.

A digtribution medium as set forth in claim 21 is
characterized in that it-distributes the coded bit stream
which is obtained by partitioning one or more layers of each
sequence of objects constituting an image into a plurality
of groups and encoding the groups.

An image encoder as set forth in claim 26 is
characterized in that it comprises: second-accuracy time
information generation means for generating second-accuracy
time information which indicates time within accuracy of a
second; and detailed time information generation means for
generating detailed time information which indicates a time
period between the second-accuracy time information directly
before display time of the I-VOP, P-VOP, or B-VOP and the
display time within accuracy finer than accuracy of a second.

An image decoding method as set forth in cléim 29 is
characterized in that it comprises: a second-accuracy time
information generation step of generating second-accuracy
time information which indicates time within accuracy of a
second; and a detailed time information generation step of
generating detailed time information which indicates a time
period between the second-accuracy time information directly

before display time of the I-VOP, P-VOP, or B-VOP and the

display time within accuracy finer than accuracy of a second.
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constituted by video object plane classes (VOP). Note that VSs are a
sequence of inages and equival ent, 61 for exanple, to a single program
or novie. Figures 20 and 21 show the syntax of a VS and the syntax of.a VO,
The VO is a bit streamcorresponding to an entire inmage or a sequence of
obj ects constituting an inage. Therefore, VSs are constituted by a set of
such sequences. (Therefore, VSs are equivalent, for exanple, to a single
program)

An image decoder as set forth in claim 32 is
characterized in that it comprises display time computation
means for computing display time of I-VOP, P-VOP, or B-VOP
on the basis of the second-accuraey time information and
detailed time information.l

An image decoding method as set forth in claim 35 is
characterized in.that it comprises a display time
computation step of computing display time of I-VOP, P-VOP,
or B-VOP on the basis of the second-accuracy time
information and detailed time information.

A distribution medium as set forth in claim 38 is
characterized in that it distributes a coded bit stream
which is obtained by generating second-accuracy time
information which indicates time within accuracy of a second,
also by generating detailed time information which indicates
a time period between the second-accuracy time information
directly before display time of the I—VbP, P—VOP,-or B-VOP
and the display time within accuracy finer than accuracy of
a second, and furthermore by adding the second-accuracy time
information and detailed time information to a corresponding
I-VOP, P-VOP, or B—VOP{as information which indicates
display time of the I-VOP, P-VOP, or B-VOP.

In the image encoder as set forth in claim 1, the

encoding means partitions one or more layers of each of

objects constituting an image into a plurality of groups and
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Figure 22 shows the syntax of a VOL. The VOL is a class for the
above-nentioned scalability and is identified by a nunber indicated with
vi deoobj ect | ayer id. For exanple, the videoobjectlayer id for a VOL in a
base layer is nmade a 0, while the video_objectlayerid for a VOL in an
enhancenment |layer is made a 1. Note that, as descri bed above, the nunber of
scalable layers is not limted to 2, but it nmay be an arbitrary nunber
including 1, 3, or nore. Also, whether a VOL is an entire inage or part of
an i ngmasdedendhd | gdolpsvi deo obj ect| ayershape. This
vi deoobj ect | ayer _shape is a flag for indicating the shape of a VOL and is
set as foll oW the image enceding method as set forth in claim 6,
one or more layers of each sequence of objects constituting
an image is partitioned into a plurality of groups, and the
groups are encoded.

In the image encdéder as set forth in claim 11, the
decoding means decodes a coded bit stream obtained by
partitioning one or more layers of each sequence of objects
constituting an image into a plurality of groups and also by
encoding the groups.

In the image decoding method as set forth in claim 16,
a coded bit stream, obkained by partitioning one or more
layers of each of objects constituting an image into a
plurality of groups and also by encoding the groups is
decoded.

In the distribution medium as set forth in e¢laim 21, a
coded'bit stream, which is obtained by partitioning one or
more layers of each sequence of objects constituting an
image into a plurality of groups and encoding the groups is
distributed.

In the image encoder as set forth in claim 26, the
second-accuracy time information generation means generates
second-accuracy time information which indicates time within

accuracy of a second, and the detailed time information

generation means generates detailed time information which
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When the shape of a VOL is rectangul ar, the video_object | ayer_shape is
“made, for exanple, 00. Also, when a VOL is in the shape of an area cut out
by a hard key (a binary signal which takes either a 0 or a 1), the video
obj ect | ayershape is made, for exanmple, 01. 62 Furthernore, when a VOL is
In the shape of an area cut out by a soft key (a signal which can take a
continuous value (gray-scale) in a range of 0 to 1) (when synthesi zed by a
soft key), the video-objec-t-layer shape is nmade, for exanple,

indicates a time period between the second-accuracy time

information directly before display time of the I-VOP, P-VOP,
or B-VOP and the display time within accuracy finer than
accuracy of a second.

In the image encoding method as set forth in claim 29,
second-accuracy time information which indicates time within
accﬁracy of a second is generated, and detailed time
information, which indicates a time period between the
second-accuracy time information directly before display
time of the I-VOP, P-VOP, or B-VOP and the display time
within accuracy finer than accuracy of a second is generated.

In the image decoder as set forth in claim 32, the
display time computation means computes display time of I-
VOP, P-VOP, or B-VOP on the basis of the second-accuracy
time information and detailed time information.

In the image decoding method as set forth in claim 35,
display-time of I-VvOp, P-VOP, or B-VOP is computed on the
basis of the second-accuracy time information and detailed
time information.

In the distribution medium as set forth in claim 38,
the medium distributes a coded bit stream which is obtained
by generating second-accuracy time information which
indicates time within accuracy of a second, also by
generating detailed time information which indicates a time

period between the second-accuracy time information directly
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10. Here, when video objectlayershape is made 00, the shape of a VOP is
rectangul ar and al so the position and size of a VOL in the absol ute
coordi nate systemdo not vary with tinme, i.e., are constant. In this case,
the sizes (horizontal length and vertical |length) are indicated by
vi deoobj ect _| ayerwi dt h and vi deo object| ayerhei ght. The vi deo obj ect
| ayerwi dt h and vi deo objectlayer height are both 10-bit fixed-length flags.
In the case where videoobjectlayershape is 00, it is first transmtted only
once. (Hdfsres dienpliay, Himd hefcahe INI@GPYi BeVoah) est| By#moms hepa ithe0, as
descri bed above, the size of a VOL in the absolute coordinate systemis
constardigplay time within accuracy finer than accuracy of a second,
and furthermore by adding the second-accuracy time
information and detailed time information to a corresponding
I-VOP, P-VOP, or B-VOP as information which indicates

digplay time of the I-VOP, P-VOP, or B-VOP.

Brief Description of the Drawings

Figure 1 is a block diagram showing the constitution
example of a conventional encoder;

Figure 2 is a block diagram showing the constitution
example of a conventional decoder;

Figure 3 is a block diagram showing the constitution
example of an embodiment of an encoder to which the present
invention is applied;

Figure 4 is a diagram for explaining that the position
and size of a video object (VO) wvary with time;

Figure 5 is a block diagram showing the constitution
example of.the VOP encoding sections 31 to 3N of Figure 3;

Figure 6 is a diagram for explaining spatial
scalability;

Figure 7 is a diagram for explaining spatial
scalability;

Figure 8 is a diagram for explaining spatial

scalability;
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Al so, whether a VOL is a base |ayer or an enhancenent |ayer is indicated by
scalability which is a 1-bit flag. When a VOL is a base | ayer, the
scalability is made, for exanple, a 1. In the case other than that, the
scalability is made, for exanple, a 0. Furthernore, in the case where a VO
enpl oys an inege in a VOL other than itself as a reference inmage, the VO
to which the reference i mage belongs is represented by 63 ref layer id,
as descri bed above. Note that the

' Figure S is a diagram for explaining spatial
scalability;

Figure 10 is a diagram for explaining a method of
determining the size data and offset data of a video object
plane (VOP);

Figure 11 is a block diagram showing the constitution
example of the base layer encoding section 25 of Figure 5;

Figure 12 is a block diagram showing the constitution
example of the enhancement layer encoding section 23 of
Figure 5; |

Figure 13 is a diagram for explaining spatial
scalability;

Figure 14 is a diagram for explaining time scalability;

Figure 15 is a block diagram showing the constitution
example of an embodiment of a decoder to which the present
invention is applied; |

Figure 16 is a block diagram showing another
constitution example of the VOP decodipé sections 72, to 72,
of Figure 15;

Figure 17 is a block diagram showing the constitution
example of the base layer decoding section 95 of Figure 16;

Figure 18 is a block diagram showing the constitution
example of the enhancement layer decoding section 93 of

Figure 16;

Figure 19 is a diagram showing the syntax of a bit
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reflayer id is transmtted only when a VOL is an enhancenent |ayer. In
Figure 22 the horsanpling factor n and the horsanplingfactor mindicate a
val ue corresponding to the horizontal length of a VOP in a base layer and a
val ue corresponding to the horizontal Iength of a VOP in an enhancenent

| ayer, respectively. The horizontal |ength of an enhancenent |ayer to a
base | ayer (magnification of horizontal resolution) is given by the
foll owi ng equati on: horsanplingfactor n / hor sanpling factor m In Figure
22 t he streamplobtpinedoby swdlabd evaodimgli ng factormindicate a val ue

corresponding to the vertical length of a VOP in a base |ayer and a val ue
Figure 20 is a diagram showing the syntax of VS;

Figure 21 is a diagram showing the syntax of a VO;

Figure 22 is -a diagram show;ng the syntax of a VOL;

Figure 23 is a diagram showing the syntax of a VOP;

Figure 24 is a diagram showing the relation between
modulo_time base and VOP_time_increment;

Figure 25 is a diagram showing the syntax of a bit
stream according to the present invention;

Figure 26 is a diagram showing the syntax of a GOV;

Figure 27 is a diagram showing the constitution of
time_code;

Figure 28 is a diagram showing a method §f encoding the
time_code of the GOV layer and the médulo_time_base and
VOP_time_increment of the first I-VOP of the GOV;

Figure 29 is a diagram showing a method of encoding the
time_code of the GOV layer and also the modﬁlo_time_base and
VOP_time_increment of the B-VOP located before the first I-
VOP of the GOV;

Figure 30 is a diagram showing the relation between the
modulo_time base and the VOP_time_ increment when the
definitions thereocf are not changed;

Figure 31 is a diagram showing a process of encoding
the modulo_time_base and VOP_time_increment of the B-VOP,

based on a first method;
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corresponding to the vertical length of a VOP in an enhancenent | ayer,
respectively. The vertical |ength of an enhancenent |ayer to a base | ayer
(magni fication of vertical resolution) is given by the follow ng equation:
versanpling factorn / ver_sanpling factor_m Next, Figure 23 shows the
syntax of a VOP. The sizes (horizontal length and vertical |ength) of a VOP
are indicated, for exanple, by VOP wi dth and VOP hei ght having a 10-bit
fixed-length. Also, the positions of a VOP in the absolute coordinate
system are i reigared 3% ot s eaafilcarclyr tOshicdwifnged- pergids /CPf encoding
hori zontal _spatial _nc_ref and 64

the modulo_time_base and VOP_time_increment of I/P-VOP,

based on a first method and a second method;

Figure 33 is a flowchart showing a process of encoding
the moduio_time_hase and VOP_time_increment of the B-VOP,
based on a first method;

Figure 34 is a flowchart showing a process of decoding
the modulo_time base and VOP_time_increment of the I/P-VOP
encoded by the first and second methods;

Figure 35 is a flowchart showing a process of decoding
the modulo_time_ base and VOP_time_increment of the B-VOP
encoded by the first method;

Figure 36 is a diagram showing a process of encoding
the modulo_time_base and VOP_time_increment of the B-VOP,
based on a second method;

Figure 37 is a flowchart showing the process of
encoding the modulo_time_base and VOP_tiﬁe_increment of the
B-VOP, based on the second method;

Figure 38 is a flowchart showing a process of decoding
the modulo_time_base and VOP_time_ increment of the B-VOP
encoded by the second method;

Figure 39 is a diagram for explaining the
modulo_time base; and

Figure 40 is a block diagram showing the constitution

example of another embodiment of an encoder and a decoder to
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VOP_vertical _nt ref. The VOP wdth and VOP hei ght represent the horizontal
| ength and vertical length of a VOP, respectively. These are equivalent to
size data FSZB and size data FSZ E descri bed above. The VOP
hori zont al spatial nt ref and VOP vertical nt ref represent the horizontal
and vertical coordinates (x and y coordinates) of a VOP, respectively.
These are equivalent to offset data FPOSB and of fset data FPOSE descri bed
above. The VOP wi dth, VOP_height, VOP_horizontal nt _ref, and
VOP_verwhieh rihe e;brelsemr ainvehﬂ:&d;mrnlsy appi ieidleo obj ect | ayer shape is
not 00. That is, when

Best Mode for Carrying Out the Invention

Embodiments ©of the present invention will hereinafter
be described in detail with reference to the drawings.
Before that, in order to make clear the corresponding
relation between each means of the present invention as set
forth in claims and the following embodiments, the
characteristics of the present invention will hereinafter be
described in detail by adding a corresponding embodiment
within a parenthesis after each means. The corresponding
embodiment is merely an example.

That is, the image encoder as set forth in claim 1 is
characterized in that it is an image encoder for encoding an
image and outputting the resultant coded bit stream, the
image encoder comprising: receiving means for receiving the
image (e.g., frame memory 31 shown in Figure 11 or 12,
etc.); and encoding means for partitioning one or more
lavers of each of objects constituting the image into a
plurality of groups and encoding the groups (e.g., VLC unit
36 shown in Figure 11 or 12, etc.).

The image encoder as set forth in claim 4 is-
characterized in that, when it is assumed that an object

which is encoded by intracoding is an intra-video object

plane (I-VOP), an object which is encoded by either
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vi deo_obj ect _| ayer _shape is 00, as descri bed above, the size and position

of a VOP are both constant, so there is no need to transmt the VOP_w dth,

VOP_hei ght, VOP_horizontal spatial _nc_ref, and VOP_verticat _nc ref. In this

case, on a receiver side a VOP is arranged so that the |eft upper corner is

consistent, for exanple, with the origin of the absolute coordi nate system

Al so, the sizes are recogni zed fromthe video object |ayer width and

vi deoobj ect | ayer hei ght described in Figure 22. In Figure 23 the ref

sel ect inpteacadlidescorbdbiwaFdgpredittieer esdilrg alsi BagR &dti 88ive-voP

enpl oyed as a reference inmage, and is prescribed by the syntax of a VOP.

| nci den(p+VQP)i,n Alicthatheanli sbjart ivkeioh taclenédted by either
intracoding, forward predictive coding, backward predictive
coding, or bidirectionally prediqtive coding is a
bidirectionally predictive-VOP (B-VOP), the image encoder
further comprises: second-accuracy time information
generation means for generating second-accuracy time
information which indicates time within accuracy of a second
based on encoding start second-accuracy absolute time (e.gqg.,
processing steps 83 to 87 in the program shown in Figure 32,
processing steps S43 to S47 in the program shown in Figure
37, etc.); detailed time information generation means for
generating detailed time information which indicates a time
period between the second-accuracy time information directly
before display time of the I-VOP, P-VOP, or B-VOP included
in the object group and the display time within accuracy
finer than accuracy of a second (e.g., processing step S8 in
the program shown in Figure 32, processing step S48 in the
program shown in Figure 37, etc.); and addition means for
adding the second-accuracy time information and detailed
time information t; a corresponding I-VOP, P-VOP, or B-VOP
as information which indicates display time of the I-VOP, P-
VOP, or B-VOP (e.g., VLC unit 36 shown in Figure 11 or 12,

etc.).

The image decoder as set forth in claim 11 is
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(equivalent to a conventional frame) is determ ned by 65 nodul o ti nebase
and VOP_tine_increnent (Figure 23) as follows: That is, the nodulo tine
base represents the encoder tinme on the local time base within accuracy of
one second (1000 milliseconds). The nodul oti nebase is represented as a
mar ker transmtted in the VOP header and is constituted by a necessary
nunber of 1's and a 0. The nunber of consecutive "1" constituting the
nodul ot i mebase fol | owed

characterized in that it is an image decoder for decoding an

image, the image decoder comprising: receiving means for
receiving a coded bit stream obtained by partitioning one or
more layers of each of objects constituting the image into a
plurality of groups and also by encoding the groups (e.g.,
buffer 101 shown in Figure 17 or 18, etc.); and decoding
means for decoding the coded bit stream {(e.g., IVLC unit 102
shown in Figure 17 or 18, etec.).

The image decoder as set forth in claim 13 is
characterized in that a group of objects includes encoding
start second-accuracy absolute time which is absolute time
on an image sequence that started the encoding and also
which is ;ime within accuracy of a second and in that the
image decoder further comprises display time computation
means for computing the display time of an object included
in the group of objects on the basis of the encoding start
second~accuracy absolute time (e.g., processing steps 822 to
827 in the program shown in Figure 34, processing steps S52
to 857 in the program shown in Figure 38, etc.).

The image encoder as set forth in claim 26 is
characterized in that, in an image encoder for encoding an
image for each of cobjects constituting the image and
outputting the resultant coded bit stream, when it is
assumed that an object which is encoded by intracoding is an

intra-video object plane (I-VOP), an object which is encoded
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by a "0" is the cunulative period fromthe synchronization point (tinme
within accuracy of a second) marked by the |last encoded/ decoded nodul o tine
base. For exanpl e, when the nodul oti nebase indicates a 0, the cunulative
period fromthe synchronization point marked by the |ast encoded/ decoded
nmodul oti me base is 0 second. Al so, when the nodul oti nebase indicates 10,
the cunmul ative period fromthe synchroni zati on point nmarked by the | ast
encoded/ decoded nodul o tine base is 1 second. Furthernore, when the

modul ot bye distsiterndintai£80difg tdie £oswbald \Wro@ibed vd Wbty is a
synchroni zati on point marked by the | ast encoded/ decoded nodulo tinme base

i s 2 sepeediicfhve-VidR (BRVOP)Of dnd thRathamvs)adivRhaseni $ st i WEhar
of seconds fromthe
by either intracoding, forward predictive coding, backward
predictive coding, or bidirectionally prediétive-coding is a
bidirectionally predictive-VOP (B-VOP), the image encoder
comprises: second-accuracy time information generation
means for generating second-accuracy time information which
indicates time within accuracy of a second (e.g., processing
"steps 83 to 87 in the program shown in Figure 32, processing
steps S43 to S47 in the program shown in Figure 37, etc.);
detailed time information generation means for generating
detailed time information which indicates a time period
between the second-accuracy time information directly before
display time of the I-VOP, P-VOP, or B-VOP and the display
time within accuracy finer than accuracy of a second (e.g.,
processing step 88 in the program shown in Figuré 32,
processing step S48 in the program shown in Figure 37,
etc.); and addition means for adding the second-accuracy
time information and detailed time information to a
corresponding I-VOP, P-VOP, or B-VOP as information which
indicates the display time of the I-VOP, P-QOP, and B-VOP
(e.g., VLC unit 36 shown in Figure 11 or 12, etc.).
The image decoder as set forth in claim 32 is

characterized in that, in an image decoder for decoding a

coded bit stream obtained by encoding an image for each of
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synchroni zation point marked by the |ast encoded/decoded nodul o tine base.
Note that, for the nodulo tinebase, the VM6.0 states that: 66 Thi s
val ue represents the local tinme base at the one second resol ution unit
(1000 mlliseconds). Itis represented as a marker transnitted in the VOP
header. The nunber of consecutive "1" followed by a "O' indicates the
nunber of seconds has el apsed since the synchroni zati on point marked
objects constituting the ‘image, when it is assumed that an
object which is encoded by intracoding is an intra-video
object plane (I-VOP), an object which is encoded by either
intracoding or forward predictivg coding is a predictive-vVOP
(P-VOP) , and that an object which is encoded by either
intracoding, forward predictive coding, backward predictive
coding, or bidirectionally predictive coding is a
bidirectionally predicti#e-VOP (B-VOP) and when both second-
accuracy time information indicating‘time within accuracy of
a second and detailed time information indicating a time
period between the second-accuracy time information directly
before display time of the f-VOP, P-VOP, or B-VOP and the
display time within accuracy finer than accuracy of a second
have been added to a corresponding I-VOP, P-VOP, or B-VOP as
information which indicates the display time, the image
decoder comprises: display time computation means for
computing the disﬁlay time of the I-VOP, P-VOP, or B-VOP on
the basis of the second-accuracy time information and
detailed time information (e.g., processing steps 822 to 827
in the program shown in Figure 34, processing steps 852 to
857 in the program shown in Figure 38, etc.); and decoding
means for decoding the I-VOP, P-VOP, or B-VOP in accordance
with the corresponding display time (e.g., IVLC unit 102

shown in Figure 17 or 18, etc.).

Note that, of course, this description does not mean
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by the | ast encoded/ decoded nodul o time base. The VOP tine increnent
represents the encoder tinme on the local tinme base within accuracy of 1 ns.
In VM6.0, for I-VOPs and P-VOPs the VOP time increment is the time from
t he synchroni zati on point marked by the | ast encoded/ decoded
nodul oti mebase. For the B-VOPs the VOPtinme increnent is the relative tine
fromthe | ast encoded/ decoded |- or P-VOP. Nete that, for the VOP tine
increment, the VM 6.0 states that: This value represents the local tine
base i thae gaidls méanisl lisecbmiitedFdo |thandfBréiRenthoned ue is the
absolute VOP tine increment fromthe synchronization point marked by the
| ast nodul ot iFregpaze. Foshowe BheORonéts tudliom isxahple of an
embodiment of an encoder to which the present invention is
applied.

Image (dynamic image) data to be encoded is input to a
video object (VO) constitution section 1. In the VO
constitution section 1, the image is constituted for each
object by a sequence of VOs. The sequence of VOs are output
to VOP constitutian sections 21 to 2N. That is, in the VO
constitution section 1, in the case where N video objects
(VO#1 to VO#N) are produced, the VO#1 to VO#N are output to
the VOP constitution sections 21 to 2N, respectively.

More specifically, for example, when image data to be
encoded is constituted by a sequence of independent
background Fl and foreground F2, the VO constitution section
1 outputs the foreground F2, for example, to the VOP
constitution section 2i as VO#l1l and also outputs the
background Fl to the VOP constitution section 22 as VOQit2.

Note that, in the case where image data to be encoded
is, for example, an image previously synthesized by
background Fl1l and foreground F2, the VO constitution section
1 partitions the image into the Background Fl and foreground
F2 in accordance with a predetermined algorithm. The

background F1l and foreground F2 are output to corresponding

VOP constitution sections 2n (where n =1, 2, ..., and N).
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relative VOP tinme increnent fromthe |ast encoded/decoded |- or P-VOP. And
the VM 6. 0O states that: At the encoder, the followng fornmula are used to
determ ne the absolute and relative VOP tinme increnents for |/P-VOPs and

B- VOPs, respectively. That is, VM6.0 prescribes that at the encoder, the
67 display tinmes for 1/P-VOPs and B-VOPs are respectively encoded by the
follow ng fornul a:

The VOP constitution sections 2n produce VO planes
(VOPs) from the ocutputs of the VO constitution section 1.
That is, for example, an object is extracted from each frame.
For example, the minimum rectangle surrounding the object
(hereinafter referred to as the minimum rectangle as needed)
is taken to be the VOP. Note that, at this time, the VOP
constitution sections 2n produce the VOP so that the number
of horizontal pixels and the number of vertical pixels are a
multiple of 16. If the VO constitution sections 2n produce
VOPs, the VOPs are output to VOP encoding sections 3n,
respectively.

Furthermore, the VOP constitution sectiong 2n detect
size data (VOP size) indicating the size of a VOP (e.qg.,
horizontal and vertical lengths) and offset data (VOP
offset) indicating the position of the VOP in a frame (e.qg.,
coordinates as the left uppermost of a frame is the origin).
The size data and offset data are alsoc supplied to the VOP
encoding sections 3n.

The VOP encoding sections 3n encode the outputs of the
VOP constitution sections 2n, for example, by a method based
on MPEG standard or H.263 standard. The resulting bit
streams are output to a multiplexing section 4 which
multiplexes the bit streams obtained from the VOP encoding

sections 31 to 3N. The resulting multiplexed data is

transmitted through a ground wave or through a transmission
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t GTB(n) =
t ETB( 1/ P)
poi nt (as

n X 1000nms + tEST tAVTlI = tETB(I/P) - tGIB(n) tRVTI = tETB(B) -
(1) where tGIB(n) represents the tinme of the synchronization
descri bed above, accuracy of a second) marked by the nth encoded

nodul oti mebase, tEST represents the encoder tine at the start of the
encodi ng of the VO (the absolute tinme at which the encoding of the VO was

started),
tETB(I/P)

t AVTI represents the VOP tinme increnent for the | or P-VOP,
represents the encoder tinme at the start of the encoding of the I

or P-VERHH he ghedl We & satdl WhtéhlenendizocATvt e Fras ety t ed) ,
t RVTI represents the VOP tine increnent for the B-VOP, and t ETB(B)

repres@ilitserhetively, the multiplexed data is recorded on storage

media 6 such as a magnetic disk, a magneto-optical disk, an

optical disk, mégnetic tape, etc.

Here, a description will be made of the video object

(VO) and the video object plane (VOP).

In the case of a synthesized image, each of the images

constituting the synthesized image is referred to as the VO,
while the VOP means a VO at a certain time. That is, for
example, in the case ¢f a synthesized image F3 constituted
by images Fl1 and F2, when the image F1 and F2 are arranged
in a time series manner, they are VOs. The image Fl or F2
at a certain time is a VOP. Therefore, it may be said that
the VO is a set of the VOPs of the same cbject at different
times.

For instance, if it is assumed that image Fl is
background and also image F2 is foreground, synthesized
image F3 will be obtained by synthesizing the images F1 and
F2 with a key signal for extracting the image F2. The VOP

of the image F2 in this case is assumed to include the key

signal in addition to image data (luminance signal and color

difference signal) constituting the image F2.

An image frame does not vary in both size and position,

but there are cases where the size or position of a VO

changes. That is, even in the case a VOP constiﬁutes the
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encoder tine at the start of the encoding of the B-VOP. Note that, for the
tGIB(n), tEST, tAVTl, tETB(I/P), tRVTlI, and tETB(B) in Formula (1), the
VM 6.0 states that: tGIB(n) is the encoder tinme base marked by the nth
encoded nodulo tinme base, tEST is the encoder tinme base start tinme, tAVTI
I's the absolute VOP tine increnment for the | or P-VOP, tETB(I/P) is the
encoder tine base at the start of the encoding of the | or P-VOP, tRVTI is
the relative VOP tine increnment for the B-VOP, and tETB(B) is the encoder
ti me basamat e Bhéﬁé(ﬁréheaemsxﬁhgréfthhad}aéfbr6§osition varies
with time.

Specifically, Figure 4 illustrates a synthesized image
constituted by image Fl-(backgroqnd) and image F2
(foreground) .

For example, assume that the image F1 is an image
cbtained by photographing a certain natural scene and that
the entire image is a single VO (e.g., VO#O).. Also assume
that the image F2 is an image obtained by photographing a
person who is walking and that the minimum rectangular
surrounding the person is a single VO (e.g., VO#1l).

In this case, since the VO#0 is the image of a scene,
basically both the position and the size do not change as in
a normal image frame. On the other hand, since the VO#1 is
the image of a person, the position or the size will change
if the person movés right and left or moves toward this side
or depth side in Figure 4. Therefore, although figure 4
shows VO#0 and VO#l1l at the same time, there are cases where
.the position or size of the VO varies with time.

Hence, the_output bit stream of the VOP encoding
sections 3n of Figure 3 includes information on the position
(coordinates) and size of a VOP on a predetermined absolute
coordinate system in addition to data indicating a coded VOP.

Note in Figure 4 that a vector indicating the position of

the VOP of VO#0 (image Fl) at a certain time is represented
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Al so, the VM6.0 states that: At the decoder, the follow ng forrrula are
used to determ ne the recovered tine base of the I/P-VOPs and B-VOPs,
respectively. That is, VM6.0 prescribes that at the decoder side, the
display tinmes for 1/P-VOPs and B-VOPs are respectively decoded by the
following fornmula: tGIB(n) = n X 1000nms + tDST tDTB(I/P) = tAVTlI + tGIB(n)
tDTB(B) = tRVTI + tDIB(I/P) ... (2) where tGIB(n) represents the tine of
t he synchroni zati on point marked by the nth decoded nodul oti nebase, tDST
by OST0 and also a vector indicating the position of the VOP
of VO#1 (image F2) at the certain time is represented by
OST1l.

Next, Figure 5 shows -the coqstitution example of the
VOP encoding sections 3n of Figure 3 which realize
scalability. That is, the MPEG standard introduces a
scalable encoding method which realizes scalability coping
with different image sizes and frame rates. The VOP
encoding sections 3n shown in Figure 5 are constructed so
that_such scaiability can be realized.

'The VOP (image data), the size data (VOP size), and
offset data (VOP offset) from the VOP constitution sections
2n are all supplied to an image layering section 21.

The image layering section 21 generates one Oor more
layers of image data from the VOP (layering of thé VOP is
performed). That is, for example, in the case of performing
encoding of spatial scalability, the image data inﬁut to the
image layering section 21, as it is, is output as an
enhancement layer of image data. At the same time, the
number of pixels constituting'the image data is reduced
(resolution is reduced) by thinning out the pixels, and the
image data reduced in number of pixels is output as a base
layer of image data.

Note that an input VOP can be employed as a base layer

of data and also the VOP increased in pixel number
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represents the decoder tinme at the start of the decoding of the VO (the
absolute tine at which the decoding of the VO was started), tDTB(I/P)
represents the decoder tinme at the start of the decoding of the I-VOP or
P-VOP, tAVTI represents the VOP tine increnent for the I-VOP or P-VOP,

t DTB(B) represents the decoder tine at the start of the decoding of the
B-VOP (the absolute tinme at which the decoding of the VOP was started),

t RVTI represents the VOP tinme increnment for the B-VOP. Note that, for the

t GTB( nX relgddihatiOhB( IdyP) soindVBthd Pié BhodainkdRVbe idhagisypaba ae2)ant he
VM 6.0 states that: tGIB(n) is the encoding tinme base marked by the nth
decodedntiiidoméhielappert DBT dased he decoding tinme base

In addition, although the number of layers can be made
1, this case cannot realize scalability. 1In this case,‘the
VOP encoding sections 3n are constituted, for example, Ey a
base layer encoding section 25 alone.

Furthermore, the number of layers can be made 3 or more.
But in this embodiment, the case of two layers will be
described for simplicity.

For example, in the case of performing encoding of
temporal scalability, the image layering section 21 outputs
image data, for example, alternately base layer data or
enhancement layer data in correspondence to time. That is,
for example, when it is assumed that the VOPs constituting a
certain VO are inpﬁt in order of VOPO, VOP1l, VOP2, VOP3, ...,
the image layering section 21 outputs VOPO, VOP2, VOP4,
VOoPE§6, ;.. as base layer data and VOPl, VOP3, VOP5, VOP7, ...
as enhancement layer data. Note that, in the case of
temporal scalability, the VOPs thus thinned out are merely
output as base layer data and enhancement layer data and the
enlargement or reduction of image data (resolution
conversion) is not performed (But it is possible to perform
the enlargement or reduction).

Also, for example,'in the case of performing the

encoding of signal-to-noise ratio (SNR) scalability; the
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69 start tinme, tDIB(I/P) is the decoding time base at the start of the
decoding of the I or P-VOP, tAVTI is the decodi ng absol ute VOPti nei ncrenent
for the I- or P-VOP, tDIB(B) is the decoding tinme base at the start of the
decodi ng of the B-VOP, and tRVTI is the decoded relative VOP-tinme-increnent
for the B-VOP. Figure 24 shows the relation between nodul o_tinme_base and
VOP tinme increnent based on the above definition. In the figure, a VOIis
constituted by a sequence of

image data input to the image layering section 21, as it is,

is output as enhancement layer data or base layer data.

That is, in this case, the base layer data and the

enhancement layer data are consis;ent with each other.

Here, for the spatial scalability in the case of
performing an encoding operation for each VOP, there are,
for example, the following three kinds.

That is, for example, if it is now assumed that a
synthesized image consisting of images Fl and F2 such as the
one shown in Figure 4 is input as a VOP, in the first
spatial scalability the input entire VOP (Figure 6(A)) is
taken to be an enhancement layer,‘as.shown in Figure 6, and
the entire VOP reduced {(Figure 6(B)) is taken to be a base
layer.

Also, in the second spatial scalability, as shown in
Figure 7, an.object constituting part of an'input vop
(Figure 7(A) (which corresponds to image F2)) is extracted.
The extracted object is taken to be an enhancement layer,
while the reduced entire VOP (Figure 7(B)) is taken to be a
base layer. (Such extraction is performed, for example, in
the same manner as the case of the VOP constitution sections
én. Therefore, the extracted.object is aléo a single VOP.)

Furthermore,'in the third scalability, as shown in

Figures 8 and 9, objects (VOP) constituting an inpuﬁ VOP are’

extracted, and an enhancement layer and a base layer are
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VOPs, such.as 11 (1-VOP), B2 (B-VvOP), B3, P4 (P-VOP), B5, P6, etc. Now,
assum ng t he encodi ng/ decoding 'start tine (absolute tine) of the VOis tQ
the nodul o tinmebase will represent tine (synchronization point), such as tO
+ 1 sec, to + 2 sec, etc., because the elapsed tine fromthe start tine to
IS represented within accuracy of one second. In Figure 24, although the
display order is |1, B2, B3, P4, B5, P6, etc., the encodi ng/decodi ng order
is 11, P4, B2, B3, P6, etc. In Figure 24 (as are Figures 28 to 31 and

Fi gur e génépahkedessti badH ajlef ecti.heNYPe tith®ti Riguimnts f shosacharYOP i s

i ndi cated by a nunmeral (in the units of mlliseconds) enclosed within a

squar e.efdignaenicait ol agwictamdi Zabke@e layer generated from the
background (image.Fl) constituting the VOP shown in Figure 4,
while Figure 9% shows an enhancemgnt layer and a base layer
generated from the foreground (image F2) constituting the
VOP shown in Figure 4.

It has been predetermined which of the aforementioned
scalabilities is emplcoyed. The image lavering section 21
performs layering of a VOP so that encoding can be performed
according to a predetermined scalability.

Furthermore, the image layering section 21 computes (or
determines) the size data and offset data of generated base
and enhancement layers from the éize data and offset data of
an input VOP (hereinafter respectively referred to as
initial size data and initial offset data as needed). The
offset data indicates the position of a base or enhancement
layer in a predetermined absolute coordinate system of the
VOP, while the size data indicates the size of the base or
enhancement layer.

Here, a method of determining the offset data (position
information) and size data of VOPs in base and enhancement
lavers will be described, for example, in the case where thé
above-mentioned second scalability (Figure 7} is performed.

In this case, for example, the offset data of a base

layer, FPOS_B, as shown in Figure 10(A), is determined so
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points indicated by nodulo tine base is indicated by a mark of V. In Figure
24, therefore., the VOP tinme increnents for the |1, B2, B3, P4, B5, and P6
are 350 ns, 400 nms, 800 ns, 70 550 s, 400 ns, and 350 ns, and at P4 and
P6, the synchronization point is switched. Now, in Figure 24 the VOPtine
increment for the I'1 is 350 ns. The encodi ng/decoding time of the I1,
therefore, is the tine after 350 ns fromthe synchroni zati on point marked
by the | ast encoded/ decoded nodul o time base. Note that,
that, when the image data in the base layer is enlarged
(upsampled) based on the difference between the resolution
of the base layer and the resolution of the enhancement
layer, i.e., when the image in the base layer is enlarged
with a m;gnification ratio such that the size is consistent
with that of the image in the enhancement laver (a
reciprocal of the demagnification ratio as the image in the
- base layer is generated by reducing the image in the
enhancement layer) (hereinafter referred to as magnification
FR as needed), the offset data of the enlarged image in the
absolute coordinate system is c¢onsistent with the initial
offset data. The size data of the base layer, FSZ_B, is
likewise determined so that the size data of an enlarged
image, obtained when the image in the base layer is enlarged
with magnification FR, is consistent with the initial size
data. That is, the offset data FPOS B is determined so that
it is FR times itself or consistent with the initial offset
data. Also, the size data FSZ_B is determined in the same
mannerxr.

On the other hand, for the offset data FPOS_E of an
enhancement layer, the coordinates of the left upper corner
of the minimum rectangle (VOP) surrounding an object
extracted from an input VOP, for example, are computed based

on the initial offset data, as shown in Figure 10(B), and

this value is determined as offset data FPOS_E. Also, the
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I medi ately after the start of the encodi ng/ decoding of the |1, the start
time (encodi ng/decoding start tine) tO beconmes a synchroni zati on point. The
encodi ng/ decoding time of the I'1, therefore, will be the time tO + 350 ns
after 350 ns fromthe start tinme (encoding/decoding start tine) tO And the

encodi ng/ decoding time of the B2 or B3 is the tine of the VOP tine
I ncrenment which has el apsed since the | ast encoded/ decoded |I-VOP or

P- VOP

In this case, since the encoding/decoding tine of the |ast encoded/ decoded
|1 is tstize388tes FPO8_Encdli tiyédevbdinupnént dtayidir B2 detRZrmsnéde tid ne
to + 750 ms or to + 1200 ns after 400 ns or 800 ns. Next, for the P4, at

t he P4 the Bpmdlzamtait amd poenticedi dargithy , nfdt cexamplleasecf sthei t ched.

Therefore, the

minimum rectangle surrounding an object extracted from an

input VOP.

Therefore, in this case, the offset data FPOS_B and

size data FPOS_B of the base layer are first transformed

according to magnification FR. (The offset data FPOS_B and

size data FPOS_B after transformation are referred to as

transformed offset data FPOS_B and transformed size data

FPOS_B, respectively.) Then, at a position corresponding to

the transformed offset data FPOS_B in the absolute

coordinate system, consider an image frame of the size

corresponding to the transformed size data FSZ_B. If an

enlarged image obtained by enlarging the image data in the

base layer by FR times is arranged at the aforementioned

corresponding position (Figure 10(a)) and also if the image

in the enhancement layer is likewise‘arranged in the

absolute coordinate system in accordance with the offset

data FPOS_E and size data FPOS_E of the enhancement layer

(Figure 10(B)), the pixels constituting the enlarged image

and the pixels constituting the image in the enhancemehﬁ

layer will be arranged so that mutually corresponding pixels

are located at the same position. That is, for example,

Figure 10, the person in the enhancement layer and the

in

person in the enlarged image will be arranged at the same
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synchroni zation point is tine tO+ 1 sec. As a result, the
encodi ng/ decoding tine of the P4 is the tinme (tO+ 1) sec + 550 ns after
550 ms fromthe time tO + 1 sec'. The encodi ng/ decoding tine of the B5 is
the tine of the VOPtine increment which has el apsed since the |ast

encoded/ decoded | -VOP or P-VOP. In this case, since the 71
encodi ng/ decoding tine of the |ast encoded/ decoded P4 is (tO + 1) sec + 550
nms, the encodi ng/decoding tinme of the B5 is the time (tO+ 1) sec + 950 ns
after peGifsion.

Even in the case of the first scalability and the third
scalability, the offset data FPOS_B, offset da;a FPOS_E,
size data FSZ_B, and size data F§Z_E are likewise determined
so that mutually corresponding pixels constituting an
enlarged image in a base layer and an image in an
enhancement layer are located at the same position in the
absolute coordinate system,

Returning to Figure 5, the image data, offset data
FPOS_E, and size data FSZ_E in the enhancement layer,
generated in the image layering section 21, are delayed by a
delay circuit 22 by the processing period of a base layer:
encoding section 25 to be described later and are supplied
to an enhahcement layer encoding section 23. Also, the |

" image data, offset data FPOS_B, and size data FSZ_B in the
base layer are supplied to the base layer encoding section
25. In addition, magnification FR is supplied to the
enhancement layer encoding section 23 and resolution
transforming section 24 through the delay circuit 22.

In the base layer encoding section 25, the image data
in the base layer is encoded. The resultant coded data (bit
stream) includes the offset data FPOS_B-and size data FSZ_B
and is supplied to a multiplexing seétion 26,

Also, the base layer encoding section 25 decodes the

coded data locally and outputs the locally decoded image
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Next, for the P6, at the P6 the synchronization point indicated by nodul o
ti mebase is swtched. Therefore, the synchronization point is tinmne tO+ 2
sec. As a result, the encoding/decoding tinme of the P6 is the time (tO + 2)
sec + 350 ns after 350 ms fromthe time tO+ 2 sec. Note that in VM6.0,
the switch of the synchronization points indicated by nodulo tine base is
allowed only for I- VOPs and P-VOPs and is not allowed for B-VOPs. Also the
VM 6.0 states that for |1-VOPs and P-VOPs the VOP time increnent is the tine

fromt hEasynehr aligabhee Nyér mepkehdyrébelhtiorenessnd

nodul oti me base, while for B-VOPs the VOP tinme increment is the relative

tinme fregetbensy@hr otn zahieor o b tidnkaddryysfbemiadt section 24, the
image data in the base layer from the base layer encoding
section 25 is returned to the original size by enlarging (or
reducing) the image data in accordance with magnification FR.
The resultant enlarged image is output to the enhancement
layer encoding section 23.

On the other hand, in the enhancement laver encoding
section 23, the image data in the enhancement layer is
encoded. The resultant coded data (bit stream) includes the
offset data FPOS_E and size data FSZ_E and is supplied to
the multiplexing section 26. Note that in the enhancement
layer encoding section 23, the encoding of the enhancement
layer image data is performed by employing as a reference
image the enlarged image supplied from the resolution
transforming section 24.

The multiplexing section 26 multiplexes the outputs of
the enhancement layer encoding section 23 and base layer
encoding section 25 and outputs the multiplexed bit stream.

Note that the size data FSZ_B, offset data FPOS_B,
motion vector (MV), flag COD, etc. of the base layer are
supplied from the base layer encoding section 25 to the
enhancement laver encoding section 23 and that the
enhancement layer encoding section 23 is constructed so that

it performs processing, making reference to the supplied
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encoded/ decoded |-VOP or P-VOP. This is mainly for the follow ng reason.
That is, a B-VOP is predictively encoded by enploying as a reference inage
the |1-VOP or P-VOP arranged across the B-VOP in display order. Therefore,
the tenporal distance to the I-VOP or P-VOP is set to the VOP tine
increment for the B-VOP so that the weight, relative to the |-VOP or P-VOP
which is enployed as a reference image in performng the predictive codlng,
is determ ned fromthe B-VOP on the basis of the tenporal 72

data as needed. The details will be described later.

Next, Figure 11 shows the detailed constitution example
of éhe base layer encoding section 25 of Figure 5. 1In
Figure 11, the same reference numerals ‘are applied to parts
corresponding to Figure 1. That is, basically the base
layer encoding section 25 is constituted as in the encoder
of Figure 1.

The image data from the image layering section 21
(Figure 5), i.e., the VOP in the base layer, as with Figure
1, is supplied to a frame memory 31 and stored. In a motion
vector detector 32, the motion vector is detected at a
macroblock unit.

But the size data FSZ_B and offset data FPOS_B of the
VOP of a base layer are supplied to the motion vector
detector 32 of the base layer encﬁding section 25, which in
turn detects the motion vector of a macroblock, based on the
supplied size data FSZ_B and offset data FPOS_B.

That is, as described above, the size and position of a
VOP vary with time (frame). Therefore, in detecting the
motion vector, there is a need to set a reference coordinate
system for the detection and detect motion in the coordinate
system. Hence, in the.motion vector detector 32 here, the
above-mentioned absolute coordinate system is employed as a
reference coordinate system, and a VOP to.be encoded and a

reference VOP are arranged in the absoiute coordinate system

38



di stance to the 1-VOP or P-VOP arranged across the B-VOP. This is the main
reason. Incidentally, the definition of the VOPtineincrenent of the
above-nmentioned VM 6.0 has a di sadvantage. That is, in Figure 24 the
VOPtinme increment for a B-VOP is not the relative tine fromthe |I-VOP or
P- VOP encoded/ decoded i mmedi ately before the B-VOP but it is the relative
time fromthe | ast displayed I-VOP or P-VOP. This is for the foll ow ng
reason. For exanple, consider B2 or B3. The |- VOP or P-VOP which is
encoded/mdexododdameeli widlhy Hie¢ osdzehdalam oFSB3Bi aandieo P skrtorda ba
standpoi nt of the above- nentioned encodi ng/ decoding order. Therefore, when
it i s FROSEE.t MrexebyVohe imetinpr yeshio¥ ot sadpbedPied.t he

Note that the detected motion vector (MV), along with
the predictive mode, is supplied to a VLC unit 36 and a
motion compensator 42 and is also supplied toc the
enhancement layer encoding section 23 (Figure 5).

Even in the case of performing motion compensation,
there is also a need to detect motion in a reference
coordinate system, as described above. Therefore, size data
FSZ B and offset data FPOS_B are supplied to the motion
compensator 42.

A VOP whose motion vector was detected is guantized as
in the case of Figure 1, and the quantized coefficients are
supplied to the VLC unit 36. Also, as in the case of Figure
1, the size data FSZ_B and offset data FPOS_B from the image
layering section 21 are supplied to the VLC unit 36 in
addition to the guantized coefficients, guantization step,
motion vector, and predictive mode. In the VLC unit 36, the
supplied data is encoded by variable word length coding.

In addition to the above-mentioned encoding, the VOP
whose motion vector was detected is locally decoded as in
the éase of Figure 1 and stored in frame memory 41. This
decoded image is employed as a reference image, as

previously described, and furthermore, it is output to the

resolution transforming section 24 (Figure 5).
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relative tine fromthe |I-VOP or P-VOP encoded/ decoded i nmedi ately before
the B-VOP, the VOP tineincrenent for the B2 or B3 is the relative tinme from
t he encodi ng/ decoding tinme of the P4 and becones a negative value. On the
ot her hand, in the MPEG 4 standard the VOP tine increment is 10 bits. If
the VOP tinme increnment has only a value equal to or greater than 0, it can
express a value in a range of 0 to 1023. Therefore, the position between
adj acent synchroni zation points can be represented in the units of
m|liseconds Notd that)raviDiket &INPESYACHMARFHOARDI the (MPEd2 | ef t
direction in Figure 24) as reference. 73
standard, in the MPEG-4 standard a B-picture (B-VOP) is also
employed as a reference image. For this reason, a B-picture
is alsoc decoded locally and store@ in the frame memory 41.
(However, a B-picture is presently employed only in an
enhancement layer as a reference image.)

On the other hand, as described in Figure 1, the VLC
unit 36 determines whether the macroblock in an I-picture, a
P-picture, or a B-picture (I-VOP, P—VOP, or B-VOP) is made a
skip macroblock. The VLC unit 36 sets flags COD and MODB
indicating the determination result. The flags COD and MODB
are also encoded by variable word length coding and are
transmitted. Furthermore, the flag COD is supplied to the
enhancement layer encoding section 23.

Next, Figure 12 shows the constitution example of the
enhancement layer encoding section 23 of Figure 5. 1In
Figure 12, the same feference numerals are applied to parts
corresponding to Figure 11 or 1. That is, basically the
enhancement layer encoding section 23 is constituted as in
the base layer encoding section 25 of Figure 11 or the
encoder of Figure 1 except that frame memory 52 is newly
provided.

The image data from the image layering section 21

(Figure 5), i.e., the VOP of the enhancement layer, as in

the case of Figure 1, is supplied to the frame memory 31 and
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However, if the VOP time increnent is allowed to have not only a val ue
equal to or greater than O but al so a negative value, the position between
adj acent synchronization points will be represented with the previous
tenporal synchronization point as reference, or it will be represented with
t he next tenporal synchronization point as reference. For this reason, the
process of conputing the encoding tinme or decoding tinme of a VOP becones
conplicated. Therefore, as <described above, for the VOP tine increnment the
VM 6. Osttcted .t hdin: the motion vector detector 32, the motion vector
is detected at a macroblock unit. Even in this case, as in
the case of Figure 11, the size data F8Z_E and offset data
FPOS_E are supplied to the motion‘vector detector 32 in
addition to the VOP of the enhancement layer, etec. In the
motion wvector detector 32, as in the above-mentioned case,
the arranged position of the VOP of the enhancement layer in
the absoclute coordinate system is recognized based on the
size data FSZ_E and offset data FPOS_E, and thé motion
vector of the macroblock is detected.

Here, in the motion vector detectors 32 of the
enhancement layer encoding section 23 and base layer
encoding section 25, VOPs are processed according to a
predetermined sequence; as described in Figure 1. For
example, the sequence is set as follows.

That is, in the case of spatial scalability, as shown
in Figure 13(3) of 13(B), the VOPs in an enhancement layer

. or a base layer are processed, for example, in order of P, B,
B, B, ... or I, b, P, P, ...

And in this case, the first P-picture (P-VOP) in the
enhancement layer is encoded; for example, by employing as a
reference image the VOP of the base layer pfesent at the
same time as the P-picture (here, I-picture (I-VOP)). Also,

the second B-picture (B-VOP) in the enhancement layer is

encoded, for example, by employing as reference images the
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This value represents the local tinme base in the units of mlliseconds. For
|- and P-VOPs this value is the absolute VOP tinme increnent fromthe
synchroni zati on point marked by the |ast nodulo tinme base. For the B-VOPs
this value is the relative VOP tinme increnent fromthe | ast encoded/ decoded
|- or P-VOP. However, the |ast sentence "For the B-VOPs this value is the
relative VOP tine increment fromthe | ast encoded/ decoded |- or P-VOP"
shoul d be changed to "For the B-VOPs this value is the relative VOP tine
i ncr enphctfunen the Hhestedheplcamaht - layep- \iDieditkelnhisefolre that and
VOPt i mei ncrenment shoul d not be defined as the relative time fromthe |ast
encodedldecdied VOPOR nrtRevbaseytayer present at the same time as

the B-picture. 'That is, in this example, the B-picture in

the enhancement layer, as with the P-picture in base layer, -

is employed as a reference image in encoding another VOP.

For the base layer, encoding is performed, for example,
as in the case of the MPEG-1 standard, MPEG-2 standard, or H.
263 standard.

The SNR scalability is processed in the same manner as
the above-mentioned spatial scalability, because it is the
same as the spatial scalability when the magnification FR in
the spatial scalability is 1.

In the case of the temporal scalability, i.e., for
example, in the case where a VO is constituted by VOPO, VOP1,
vVoP2, VOP3, ..., and also VOPl, VOP3, VOP5, VOP7, ... are
taken to be in an enhancement layer (Figure 14 {(A)) and VOPO,
voP2, VOP4, VOP6, ... to be in a base layer (Figure 14(B)),
as described above, the VOPs in the enhancement and base
layers are respectively processed in order of B, B, B, ...
and in order of I, P, P, P, ..., as shown in Figure 14.

And in this case, the first VOPl (B-picture) in the
enhancement layer is encoded, for example, by employing the
VOPO (I-picture) and VOP2 (P-picture) in the base layer as

reference imageg. The second VOP3 (B-picture) in the

enhancement layer is encoded, for example, by employing as
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shoul d be defined as the relative tine fromthe | ast di-splayed |- or P-VOP.
74 By defining the VOP tinme increnent in this manner, the conputation
base of the encoding/decoding time for a B-VOP is the display tine of the
| /P-VOP (I1-VOP or P-VOP) having display tine prior to the B-VOP. Therefore,
the VOPtinme increnent for a B-VOP always has a positive value, so long as a
reference image |-VOP for the B-VOP is not displayed prior to the B-VOP.
Therefore, the
reference images the first coded VOPl (B-picture) in the
enhancement layer immediately before that and the VOP4 (P-
picture) in the base layer present at the time (frame) next
to the VOP3. The third VOPS (B-p;cture) in the enhancement.
laver, as with the encoding of the VOP3,.is encoded, for
example, by employing as reference images the second coded
VOP3 (B-picture) in the enhancement layer immediately before
that and the VOP6 (P-picture) in the base layer which is an
image present at the time (frame) next to the VOP5.

As described above, for VOPs in one layer (here,
enhancement layer), VOPs in another layer (scalable layer)
(here, base layer) can be employed as reference images fgr
encoding a P-picture and a B-picture. In the case where a
VOP in one layer is thus encoded by employing a VOP in
another layer as a reference image, i.e., like this
embodiment, in the case where a VOP in the base layer is
employed as a reference image in encoding a VOP in the
enhancement layer predictively, the motion vector detector
32 of the enhancement layer encoding section 23 (Figure 12)
is constructed so as to set and output flag ref layer_ id
indicating that a VOP in the base layer is employed to
encode a VOP in the enhancement layer predictively. (In the
case of 3 or more layers, the flag reﬁ_layer_id represents a

layer to which a VOP, employed as a reference image,

belongs.)
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VOPtime increnments for 1/P-VOPs al so have a positive value at all tines.
Also, in Figure 24 the definition of the VM6.0 is further changed so that
“the tine represented by the nodul otime base and VOP tine increnment is not
t he encodi ng/ decoding tine of a VOP but is the display tine of a VOP. That
s, in Figure 24, when the absolute time on a sequence of VOPs is
considered, the tEST(I/P) in Fornmula (1) and the tDIB(I/P) in Formula (2)
represent absolute times present on a sequence.of |-VOPs or P-VOPs,
respecti vel y FuarthéebkaodteST( Bhei motdranil ve¢tprambetaetbBTEB)cf nther nul a ( 2)
represent absolute tinmes present on a sequence of B-VOPs, respectively.
enhancement layer enccding section 23 is constructed so as
to set and output flag ref_select code (reference image
information) in accordance with the flag ref layer_ id for a
VOP. The flag ref select_code (reference image information)
indicates which layer and which VOP in the layer are
employed as a reference image in performing forward
predictive coding or backward predictive coding.
More specifically, for example, in the case where a P-
picture in an enhancement layer is encoded by employing as a
reference image a VOP which belongs tc the same layer as a
picture deccded (locally decoded) immediately before the P-
picture, the flag ref select_code is set to 00. Also, in
the case where the P-picture is encoded by employing as a
reference image a VOP which belongs to a layer (here, base
layer (reference layer)) different from a picture displayed
immediately before the P-picture, the flag ref select_ code
is set to 0l1. In addition, in the case where the P-picture
is encoded by employing as a reference image a VOP which
belongs teo a layer different from a picture to be displayed
immediately after the P-picture, the flag ref_select_code is
set to 10. Furthermore, in the case where the P-picture is
encoded by employing as a reference image a VOP which

belongs to a different layer present at the same time as the

P-picture, the flag ref select_code is set to 11.
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Next, in the VM 6.0 the encoder tinme base start tinme tEST in Formula (1) is
not encoded, but the nodulo tine base and VOP tine increnent are encoded as
the differential information between the encoder tine base start tine tEST
and the display tinme of each VOP (absolute tine representing 75 t he
position of  a VOP present on a sequence of VOPs). For this reason, at the
decoder side, the relative tine between VOPs can be determ ned by enpl oyi ng
t he nodul oti nebase and VOP tinme increnent, but the absolute display tine of
each On the other hand, for example, in the case where a B-

picture in an enhancement layer is encoded by employing as a
reference image for forward prediction a VOP which belongs
to a different layer present at phe same time as the B-
picture and also by employing as a reference image for
backward prediction a VOP which belongs to the same layer as
a picture decoded immediately before the B-picture, the flag
ref_ select code is set to 00. Also, in the case where the
B-picture in the enhancement layer is encoded by employing
as a reference image for forward prediction a VOP which
belongs to the same layer as the B-picture and also by
employing as a reference image for backward prediction a VOP
which belongs to a layer different from a picture displayed
immediately before the B-picture, the flag ref select_code
is set to 01. In addition, in the case where the B-picture
in the enhancement layer is encoded by employing as a
reference image for forward prediction a VbP which belongs
to the same layer as a picture decoded immediateiy before
the B-picture and alsc by employing as a reference image for
backward prediction a VOP which belongs to a layer different
from a picture to be displayed immediately after the B-
picture, the flag ref select code is set to 10. Furthermore,
in the case where the B-picture in the enhancement layer is
encoded by employing as a reference image for forward

prediction a VOP which belongs to a layer different from a
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VOP,

.e., the position of each VOP in a sequence of VOPs cannot be

determ ned. Therefore, only the nodul oti nebase and VOP tine increnent
cannot perform access to a bit stream i.e., random access. On the other

hand,

if the encoder time base start tine tEST is nerely encoded, the

decoder can decode the absolute tine of each VOP by enpl oying the encoded
t EST. However, by decoding fromthe head of the coded bit streamthe
encoder tine base start tine tEST and al so t he nodul oti nebase and VOPti ne
I ncr enpritcireh ddrap 1 Avedelimimediated yi idafonei dheofBgarbtU@e dmdreaelis® a
need to control the cunmul ative absolute tine. This is troubl esone, so
effici &yt empliowiaozess eamefebencer imag@ufor backward prediction a

VOP which belongs to a layer different from a picture to be

' displayed immediately after the B-picture, the flag

ref select_code is set to 11.

Here, the predictive coding shown in Figures 13 and 14
is merely a single example. Therefore, it is possible
within the above-mentioned range to set freely which laver
and which VOP in the layer are employed as a reference image
for forward predictive coding, backward predictive coding,
or bidirectionally predictive coding.

In the above-mentioned case, while the terms spatial
scalability, temporal scalability, and SNR scalability have
been emploved for the convenience of explanation, it becomes
difficult to discriminate the spatial scalability, temporal
scalability, and SNR scalability from each other in the case
where a reference image for predictive coding is set by the
flag ref select_code. That is, conversely speaking, the
employment of the flag ref_ select_code renders the above-
mentioned discrimination between scalabilites unnecessary.

Here, if the above-mentioned scalability and flag
ref select code are correlated with each other, the
correlation will be, for example, as follows. That is, with
respect to a P-picture; since the case of the flag

ref select code being 11 is a case where a VOP at the same
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Hence, in the enbodi nent of the present invention, a |ayer for encoding the
absolute tine present on a VOP sequence is introduced into the hierarchical
constitution of the encoded bit streamof the VM6.0 so as to easily
performan effective random access. (This layer is not a | ayer which
realizes scalability (above-nentioned base |ayer.or enhancenent | ayer) but
Is a layer of encoded bit stream) This layer is an encoded bit stream
| ayer which can be 76 i nserted at an appropriate position as well as at
t he heatiime in the layer indicated by the flag ref layer id is
employed as a reference image (for forward prediction), this
case corresponds to spatial scalability or SNR scalability.
And the cases other than the case'of the flag |
ref select_ code being 11 correspond to temporal scalability.
Also, with respect to a B-picture, the case of the flag
ref select_code being 00 is also the case where a VOP at the
same time in the layer indicated by the flag ref_ laver id is
employed as a reference image for forward prediction, so
this case corresponds. to spatial scalability or SNR
scalability. And the cases other than the case of the flag
ref_ select_code being 00 correspond to temporal scalability.
Note that, in the case where in order to encode a VOP
in an enhancement layer predictively, a VOP at the same time
in a layer (here, base layer) different from the enhancement
layer is employed as a reference image, there is no motion
therebeéween, so the motion vector is always made 0 ((0,0)).
Returning to Figure 12, the aforementioned flag
ref layer id and flag ref select_code are set to the motion
vector detector 32 of the enhancement layer encoding section
23 and supplied to the motion compensator 42 and VLC unit 36.
Also, the motion vector detector 32 detects a motion
vector by not making reference only to the frame memory 31

in accordance with the flag ref_ layer_id and flag

ref select code but also making reference to the frame
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of the encoded bit stream As this layer, this enbodi ment introduces, for

exanpl e, a layer prescribed in the sane nmanner as a GOP (group of picture)

| ayer enployed in the MPEG 1/2 standard. Wth this, the conpatibility

bet ween the MPEG 4 standard and the MPEG 1/2 standard can be enhanced as

conpared with the case where an original encoded bit streamlayer is

enpl oyed in the MPEG 4 standard. This newly introduced |ayer is referred to

as a GOV (or a group of video object plane (GVOP)). Figure 25 shows a

const i msimaryy 052t lzes emeededi.bit streaminto which a GOV | ayer is introduced

for encoding the absolute tines present on a sequence of VOPs. The GOV

| ayer is predemdedabdogsdniy decodederenhdrged image in the base
layer is supplied from the resoluticn transforming section
24 (Figure 5) to the frame memory 52. That is, in the
resolution transforming section 24, the locally decoded VOP
in the base layer is enlarged, for example, by a so-called
interpolation filter, ete. With this, an enlarged image
which is FR times the size ¢of the VOP, i.e., an enlarged
image of the same size as the VOP in the enhancement layer
corresponding to the VOP in the base layer is generated.
The generated image is supplied to the enhancement layer
encoding section 23. The frame memory 52 stores the
enlarged image supplied from the resoclution transforming
section 24 in this manner.

Therefore, when magnification FR is 1, the resolution
transforming section 24 does not process the locally decoded
VOP supplied from the base layer encoding section 25. The
locally decoded VOP from the base layer encoding section 25,
as it is, is supplied to the enhancement layer encoding
section 23.
The size data FSZ_B and offset data FPOS_B are supplied

from the base layer encoding section 25 to the motion vector
detector 32, and the magnification FR from the delay circuit

22 (Figure 5) is also supplied to the motion vector detector

32. In the case where the enlarged image stored in the = -
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VOP |ayer so that it can be inserted at the arbitrary position of an
encoded bit streamas well as at the head of the encoded bit stream Wth
this, in the case where a certain VOL#0 is constituted by a VOP sequence
such as VOP#O, VOP#1, .... VOP#n, VOP#(n+l), ..., and VOP#m the GOV | ayer
can be inserted, for exanple, directly before the VOP#(n+l) as well as
directly before the head VOP#0. Therefore, at the encoder, the GOV |ayer
can be inserted, for exanple, at the position of an encoded bit stream
wher e réname memetryi Sheksoempd oyiibrasone rdfierenest inpdgde G041 ayem, a
vep 7 the case where in order to encode a VOP in an enhancement
layer predictivelyf a VOP in a base layer at the same time
as the enhancement layer VOP is employed as a reference
image (in this case, the flag ref_select_code is made 11 for
a P-picture and 00 for a B-picture), the motion vector
detector 32 multiplies the size data FSZ B and offset data
FPOS_B corresponding to the enlarged image by magnification
FR. And based on the multiplication result, the motion
vector detector 32 recqgnizes the position of the enlarged
image in the absolute coordinate system, thereby detecting
the motion vector.
Note that the motion vector and predictive mode in a
base layer are supplied to the motion vector detector 32.
This data is used in the following case. That is, in the
case where the flag ref select code for a B—picﬁuré in an
enhancement layer is 00, ﬁhen magnification FR is 1, i.e.,
in the case of SNR scalability (in this case, since a VOP in
an enhancement layer is employed in encoding the enhancement
layer predictively, the SNR scalability used herein differs
in this respect from that prescribed in the MPEG-2 standard),
images in the enhancement layer and base layer are the same.
Therefore, when the predictive coding of é B-picture in an

enhancement layer is performed, the motion vector detector

32 can employ the motion vector and predictive mode in a



sequence constituting a certain VOL is separated into a plurality of groups
(hereinafter referred to as a GOV as needed) and is encoded. The syntax of
the GOV | ayer is defined, for exanple, as shown in Figure 26. As shown in
the figure, the GOV layer is constituted by a group_startcode, a tine_code,
a closed gop, a broken link, and a next start code(), arranged in sequence.
Next, a description wll be made of the semantics of the GOV | ayer. The
semantics of the GOV layer is basically the same as the GOP | ayer in the
MPEG 2 bstsandbayerTinreséend at the same time as the B-picture, as
they are. Hence, in this case the motion vector detector 32
does not process the B—picgure of the enhancement layer, but
it adopts the motion vector and predictive mode of the base
layer as they are.

In this case, in the enhancement layer encoding section
23, a motion vector and a predictive mode are not output
from the motion vector detector 32 to the VLC unit 36.
(Therefore, they are not transmitted.) This is because a
receiver side can recognize the motion vector and predictive
mode of an enhancement layer from the result of the decoding
of a base layer.

As previously described, the motion vector detector 32
detects a motion vector by employing both a VOP in an
enhancement layer and ah enlarged image as reference images.
Furthermore, asgs shown in Figure 1, the motion vector
detector 32 sets a predictivé mode which makes a prediction
error (or dispersion) minimum. Also, the motion vector
detector 32 sets and outputs necessary information, such as
flag ref select_code, flag ref layer_id, etc.

In Figure 12, flag.COD indicates whether a macroblock
constituting an I~picture or a P-picture in a base layer is
a skip macroblock, and the flag COD is supplied from the

base layer encoding section 25 to the motion vector detector

32, VLC unit 36, and motion compensator 42.
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for the parts not described here, see the MPEG 2 vi deo standard
(I'SO' I EC-13818-2). The group start code is 000001B8 (hexadeci nmal) and
indicates the start position of a GOV. The timecode, as shown in Figure 27
consists of a 1- bit drop frame flag, a 5-bit tinme code hours, a 6-bit
ti mecodem nutes, a 1-bit markerbit, a 6-bit timecodeseconds, and a 6-bit
ti mecode_pictures. Thus, the tinme_code is constituted by 25 bits in total.
The tinecode is equivalent to the "tinme and control codes for video tape
recorders" piTésxrmacdoblddC whaséamb pibhi vector 464ds Hetmectéd MBEG 4
standard does not have the concept of the frane rate of video. (Therefore,
a VOP encoded in the same manner as the above-mentioned case. As
a result of the encoding, variable-length codes are output
from the VLC unit 36.

The VLC unit 36 of the enhancement layer encoding
section 23, as in the case of the base layer encoding
section 25, is constructed so as to set and ocutput flags COD
and MODB. Here, the flag COD, as described above, indicates
whether a macroblock in an I- or P-picture is a skip
macroblock, while the flag MODB indicates whether a
macroblock in a B-picture is a skip macroblock.

The quantized coefficients, quantization step, motion
vector, predictive mode, magnification FR, flag
ref select_ code, flag ref layer_id, size data FSZ_E, and
offset data FPOS_E are also supplied to the VLC unit 36. 1In
the VLC unit 36, these are encoded by variable word length
coding and are output. '

On the other hand, after a macroblock whose motion
vector was detected has been encoded, it is also decoded
locally as described above and is stored in the frame memory
41. And in the motion compensator 42, as in the case of the
motion vector detector 32, motion compensation is performed
by employing as reference images both a locally decoded VOP

in an enhancement laver, stored in the frame memory 41, and

a locally decoded and enlarged VOP in a base layer, stored
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can be represented at an arbitrary tinme.) Therefore, this 78 enbodi nment
does not take advantage of the drop franme flag indicating whether or not
the tine_code is described in drop_franmenode, and the value is fixed, for
exanple, to 0. Also, this enbodi nent does not take advant age of the tine
codepictures for the sane reason, and the value is fixed, for exanple, to
0. Therefore, the tinecode used herein represents the tine of the head of a
GOV by the time code hours representing the hour unit of tine

in the frame memory 52. With this compensation, a predicted

image is generated.

That is, in addition to the motion vector and
predictive mode, the flag ref_se;ec;_code, flag ref layer_id,
magnification FR, size data FSZ_B, size data FSZ E, offset
data FPOS_B, and offset data FPOS_E are supplied to the
motion compensator 42. The motion compensator 42 recognizes
a reference image to be motion-compensated, based on the
flags ref_select_code and ref_layer id. Furthermore, in the
case where a locally decoded VOP in an enhancement layer or
an enlarged image is employed as a reference image, the
motion compensator 42 recognizes the position and size of
the reference image in the absolute coordinate system, based
on the size data Fsz;z and offset data FPOS_E, or the size
data FSZ_B and offset data FPOS_B. The motion compensator
42 generates a predicted image by employing magnification FR,
as needed.

Next, Figure 15 shows the constitution example of an
embodiment of a decoder which decodes the bit stream output
from the encoder of Figure 3.

This decoder receives the bit stream supplied by the
encoder of Figure 3 through the transmission path 5 or
storage medium 6. That is, the bit stream, output from the
encoder of Figure 3 and transmitted through the transmission

path 5, is received by a receiver (not shown).
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representing the hour unit of tinme, timecode m nutes representing the
mnute unit of time, and tinecodeseconds representing the second unit of
time. As a result, the timecode (encoding start second-accuracy absol ute
time) in a GOV | ayer expresses the tine of the head of the GOV | ayer, i.e.,
t he absolute tine on a VOP sequence when the encoding of the GOV |layer is
started, within accuracy of a second. For this reason, this enbodi nent of
the present invention sets time within accuracy finer than a second (here,
m || i sedoneshattdrveebgl) Y@e Bt estlratant hecwordedbidn i théhe tidreage dneldd urade
1 so that 23 or nore Os do not continue in a coded bit stream The
cl oseddgop sreapgeorerahedhibgh & heegeneRaton Baot shown). The received
or regenerated bit stream is supplied to an inverse
multiplexing section 71.

The inverse multiplexing section 71 receives the bit
stream (video stream (VS) described later) input thereto.
Furthermore, in the inverse multiplexing section 71, the
input bit stream is separated into bit streams VO#1,

VO#2, .... The bit streams are supplied to corresponding
VOP decoding sections 72n, respectively. In the VOP
decoding sections 72n, the VOP (image data) constituting a
VO, the size data (VOP size), and the offset data (VOP
offset) are decoded from the bit stream supplied from the
inverse multiplexing section 71. The decoded data is
supplied to an image reconstituting section 73.

The image reconstituting section 73 reconstitutes the
original image, based on the respective outputs of thé VCP
decoding sections 72, to 72;. This reconstituted image is
supplied, for example, to a monitor 74 and displayed.

Next, Figure 16 shows the constitution example of the
VOP deccding section 72, of Figure 15 which realizes
scalability.

The bit stream supplied from the inverse multiplexing

section 71 (Figure 15) is input to an inverse multiplexing

section 91, in which the input bit stream is separated into
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pictures in the definition of the close_gop in the MPEG 2 vi deo st andar d
(I'SO' I EC 13818-2) have been replaced with an I-VOP, a P-VOP, and a B-VOP,
respectively. Therefore, the B-VOP in one VOP represents not only a VOP
constituting the 79 A0V but whet her the VOP has been encoded with a VOP
In another GOV as a reference inmage. Here, for the definition of the
cl osegop in the MPEG 2 video standard (1SO' | EC 13818-29) the sentences
perform ng the above-nentioned replacenent are shown as foll ows:
a bit stream of a VOP in an enhancement layer and a bit
stream of a VOP in a base layer. The bit stream of a VOP in
an enhancement layer is delayed by a delay circuit 92 by the
processing period in the base lager decoding section 95 and
supplied to the enhancement layer decoding section 93. Also,
the bit stream of a VOP in a base layer is suppiied to the
base layer decoding section 95.

In the base layer decoding section 95, the bit stream
in a base layer is decoded, and the resulting decoded image
in a base laver is supplied to a resolution transforming
section 94. Also, in the base layer decoding section 95,
information necessary for decoding a VOP in an enhancement
layer, obtained by decoding the bit stream of a base layer,
is supplied to the enhancement layer decoding section 93.
The necessary information includes size data FSZ_B, offset
data FPOS_B, motiocn vector (MV), predictive mode, flag COD,
etc. .

In the enhancement layer decoding section 93, the bit
stream in an enhancement layer supplied through the delay
circuit 92 is decoded by making reference to the outputs of
the base layer decoding section 95 and resolution
transforming sectioh 94 as needed. The resultant decoded
image in an enhancement laver, éize data FSZ_E, and offset

data FPOS_E are output. Furthermore, in the enhancement

layer decoding section 93, the magnification FR, obtained by
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This is a one-bit flag which indicates the nature of the predictions used
in the first consecutive B-VOPs (if any) inmmediately following the first
coded I-VOP following the group of plane header. The closed gop is set to 1
to indicate that these B-VOPs have been encoded using only backward
prediction or intra coding. This bit is provided for use during any editing
whi ch occurs after encoding. If the previous pictures have been renoved by
editing, brokenlink may be set to 1 so that a decoder nay avoi d di spl ayi ng
these Bedddingl che rtgithethieesd in VAR kolHaoveagehite 1gnoep, of splangpheader .
However if the closedgop bit is set to 1, then the editor may choose not to
set theobruhenteskblhitian tirases fxMiPagcardel cor Bdct | Y rdegtoded.

resolution transforming secticn 94, as in the case of the

resolution transforming section 24 in Figure 5, the decoded

image in a base layer is transformed by emploving the

magnification FR supplied from the enhancement layer

decoding section 93. An enlarged image obtained with this

transformation is supplied to the enhancement layer decoding

section 93, As described above, the enlarged image is

employed in decoding the bit stream of an enhancement layer.

Next, Figure 17 shows the constitution example of the

base layer decoding section 85 of Figure 16. In Figure 17,

the same reference numerals are applied to parts

corresponding to the case of the decoder in Figure 2. That

is, basically the base layer decoding section 95 is

constituted in the same manner as the decoder of Figure 2.

The bit stream of a base layer from the inverse

multiplexing section 91 is supplied to a buffer 101 and

stored temporarily. An IVLC unit 102 reads out the bit

stream from the buffer 101 in correspondence to a block

processing state of the following stage, as needed, and the

bit stream is decoded by variable word length decoding and

is separated into quantized coefficients, a motion vector, a

predictive mode, a quantization step, size data FSZ_B,

offset data FPOS_B, and flag COD. The quantized

55



The broken_link al so neans one in which the sane replacenent as in the case
of the cl osedgop has been perforned on the definition of the broken_ link in
the MPEG 2 video standard (1SQO' | EC 13818-29). The brokenlink, therefore,
represents whether the head B-VOP of a GOV can be correctly regenerat ed.
Here, for the definition of the broken |ink in the MPEG 2 vi deo standard
(I'SO' I EC 13818-2) 80 the sentences perform ng the above-nentioned
repl acenent are shown as foll ows:

coefficients and quantization step are supplied to an

inverse quantizer 103. The motion vector and predictive

mode are supplied to a motion compensator 107 and

- enhancement layer decoding sectiqn 93 (Figure 16). Also,

the size data FSZ_B and offset data FPOS_B are supplied to

the motion compensator 107, image reconstituting section 73

(Figure 15), and enhancement layer_decoding section 93,

while the flag COD is supplied to the enhancement layver

decoding section 93.

The inverse gquantizer 103, IDCT unit 104, arithmetic
unit 105, frame memory 106, and motion compensator 107
perform similar processes corresponding to the inverse
quantizer 38, IDCT unit 39, arithmetic unit 40, frame memory
41, and motion compensator 42 of the base layer encoding
section 25 of Figure 11, respectively. With this, the VOP
of a base layer is decoded. The decoded VOP is supplied to
the image reconstituting sectibn 73,‘enhancement layer
decoding section 93, and resolution transforming section 94
(Figure 16}).

Next, Figure 18 shows the constitution example of the
enhancement layer decoding section 93 of Figure 16. In
Figure 18, the same reference numerals are applied to parts
corresponding to the case in Figure 2. That is, basically

the enhancement layer decoding section 93 is constituted in

the same manner as the decoder of Figure 2 except that frame
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This is a one-bit flag which shall be set to O during encoding. It is set
to 1 toindicate that the first consecutive B-VOPs (if any) imedi ately
following the first coded I-VOP followi ng the group of plane header may not
be correctly decoded because the reference frame which is used for
prediction is not avail able (because of the action of editing). A decoder
may use this flag to avoid displaying frames that cannot be correctly
decoded. The next start code() gives the position of the head of the next
OV. Themdwyeidentionedwalgsg@rveitlede in a GOV sequence which introduces
the GOV | ayer and al so starts the encoding of the GOV | ayer (hereinafter
referred to Theeriobti sgrdzamtof an enhancement layer from the inverse
multiplexing section 81 is supplied to an IVLC 102 through a
buffer 101. The IVLC unit 102 degodes the bit stream of an
enhancement'layer by variable word length decoding, thereby
separating the bit stream into quantized coefficients, a
motion vector, a predictive mode, a quantization step, size
data FSZ_E, offset data FPOS_E, magnification FR, flag
ref layer_ id, flag ref_select_code, flag COD, and flag MODB.
The quantized coefficients and quantization step, as in the
case of Figure 17, are supplied to an inverse quantizer 103.
The motion vector and predictive mode are supplied to a
motion compensator 107. Also, the size data FSZ_E and
offset data FPOS_E are supplied to the motion compensator
107 and image reconstituting section 73 (Figure 15). The
flag COD, flag MODB, flag ref layer id, and flag
ref select_code are supplied td the motion compensator 107.
Furthermore, the magnification FR is supplied to the motion
compensator 107 and resolution transforming section 94
{Figure 16).
Note that the motion vector, flag COD, size data FSZ_B,
and offset data FPOS_B of a base layer are supplied from the
base layer decoding section 95 (Figure 16) to the motion

compensator 107 in addition to the above-mentioned data.

Also, an enlarged image is supplied from the resolution
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absolute time as needed) is set to the tinme_code of the GOV. FurthernDre,
as descri bed above, since the tinecode in the GOV | ayer has accuracy within
a second, this enbodi nent sets a finer accuracy portion to the absol ute
time of each VOP present in a VOP sequence for each VOP. Figure 28 shows
the rel ation between the tinme code, nodul oti me base, and VOP tine increnent
In the case where the GOV | ayer of Figure 26 has been introduced. In the
figure, the GOV is constituted by 11, B2, B3, P4, B5, and P6 arranged in

di spl ayramgefotmamg heedtadn ®4 to frame memory 112.

The inverse quantizer 103, IDCT unit 104, arithmetic
unit 105, frame memory 106, motion compensator 107, and
frame memory il2 perform similar processes corresponding to
the inverse quantizer 38, IDCT unit 39, arithmetic unit 40,
frame memory 41, motion compensator 42, and frame memory 52
of the enhancement layer encoding section 23 of Figure 12,
respectively. With this, the VOP of an enhancement layer is
decoded. The decoded VOP is supplied to the image
reconstituting section 73.

Here, in the VOP decoding sections 72n having both the
enhancement layer decoding section 93 and base layer
decoding section 85 constituted as described above, both the
decoded image, size data FéZ_E, and offset data FPOS_E in an
enhancement layer (hereinafter referred to as enhancement
layver data as needed) and the decoded image, size data FSZ_B,
and offset data FPOS_B in a base layer (hereinafter referred
to as base layer data as needed) are obtained. In the image
reconstituting section 73, an image is reconstituted from
the enhancement layer data or base layer data, for example,
in the following manner.

That is, for instance, in the case where the first
spatial scalability (Figure 6) is performed (i.e., in the

case where the entire input VOP is made an enhancement layer

and the entire VOP reduced is made a base layer), when both
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Now, for exanple, assumi ng the encoding start absolute tine of the GOV is
Ch: 12m 35sec: 350nsec (0 hour 12 m nutes 35 second 350 mlliseconds), the
ti mecode of the GOV will be set to Ch:12m 35sec because it has accuracy
wi thin a second, as described above. (The tine code hours, tine code
m nutes, and tinme code seconds which constitute the tinecode will be set to
0, 12, and 35, respectively.) On the other hand, in the case where the
absolute time of the I'1 in a VOP sequence (absolute tine of a VOP sequence
bef or e #ihe bBasedilgyéor daftzerasde ttiec @ding)camhea tVI dypetudiatg tdeeCOV of
Figure 28) (since this is equivalent to the display tine of the 11 when a
VOP seglesrcdeds dilspl amadie reconstituting section 73 arranges the
decoded image (VOP) of the enhancement layer of the size
corresponding to size data FSZ_E at the position indicated
by offset data FPOS_E, based on enhancement layer daﬁa alone.
Also, for example, when an error occurs in the bit stream of
an enhancement layer, or when the monitor 74 processes only
an image of low resolution and therefore only base layer
data is decoded, the image reconstituting section 73
arranges the decoded image (VOP) of an enhancement layér of
the size corresponding to size data FSZ_B at the position
indicated by offset data FPOS_B, based on the base layer
data alone.

Also, for instance, in the case where the second
spatial scalability (Figure 7) is performed (i.e., in the
case where part of an input VOP is made an enhancement laver
énd the entire VOP reduced is made a base layer), when both
the base layer data and the enhancement layer data are
decoded, the image reconstituting section 73 enlarges the
decoded image of the base layer of the size corresponding to
size data FSZ_B in accordance with magnification FR and
generates the enlarged image. Furthermore, the image
reconstituting section 73 enlarges offset data FPOS_B by FR

times and arranges the enlarged image at the position

corresponding to the resulting value. And the image
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It will hereinafter be referred to display tinme as needed) is, for exanple,
Oh: 12m 35sec: 350nsec, the semantics of VOPtinme increnent is changed so that
350 ms which is accuracy finer than accuracy of a second is set to the
VOPtime increment of the I-VOP of the 11 and encoded (i.e., so that
encoding is perforned with the VOP tineincrenent of the 11 = 350). That is,
in Figure 28, the VOP tine increnent of the head I-VOP (11) of a GOV in

di spl ay order has a differential val ue between the tinme_code of the GOV and

Lhe 3 S LR Gl e el i TheT e il Al seuacteol
the GEN Qgggémen 'fhyrepG%ﬁ¥hénglze corresponding to size data
FSZ_E at the position indicated by offset data FPOS_E.

In this case, the portion of the decoded image of an
enhancement layer is displayed with higher resolution than
the remaining portion.

Note that in the case where the decoded imaée of an
enhancement layer is arranged, the decoded image and an
enlarged image are synthesized with each other.

Also, although not shown in Figure 16 (Figure 15),
magnification FR is supplied from the enhancement layer
decoding section 93 (VOP decoding sections 72n) to the image
reconstituting section 73 in addition to the above-mentioned
data. The image reconstituting section 73 generates an
enlarged image by employing the supplied magnification FR.

On the other hand, in.the case where the second spatial
scalability is performed, when base layer data alone is
decoded, an image is reconstituted in the same manner as the
above-mentioned case where the first spatial scalability is
performed.

Furthermore, in the case where the third spatial
scalability (Figures 8 and 9) is performed (i.e., in the
case where each of the objects constituting an input VOP is
made an enhancement layer and the VOP excluding the objects

is made a base lavyer), an image is reconstituted in the same
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82 time within accuracy of a second). Note that, in Figure 28, the
semantics of the VOPtineincrements for the B2, B3, P4, B5, and P6 of the
GOV which is VOP arranged as the second or later is the sane as the one in
whi ch the definition of the VM 6.0 has been changed, as described in Figure
24. Therefore, in Figure 28 the display tine of the B2 or B3 is the tine
when VOP tinme increnment has el apsed since the |ast displayed |I-VOP or

P-VOP. In this case, since the

manner as the above-mentioned case where the second spatial
scalability is performed.

As described above, the offset data FPOS_B and offset
data FPOS_E are constructed so that mutually corresponding
pixels, constituting the enlarged image of a base layer and
an image of an enhancement layer, are arranged at the same
position in the absolute coordinate system. Therefore, by
reconstituting an image in the aforementioned manner, an
accurate image (with no positional offset) can be obtained.

Next, the syntax of the coded bit stream output by the
encoder of Figure 3 will be described, for example, with the
Qideo verification model (version 6.0) of the MPEG-4
standard (hereinafter referred to as VM-6.0 as needed) as an
example.

Figure 19 shows the syntax of a coded bit stream in VM-

The coded bit stream is constituted by video session
classes (VSs). Each VS is constituted by one or more video
object classes (VOs). Each VO is constituted by one or more
video object lavyer classes (VOLs). (When an image is not
layered, it is constituted by a single VOL. In the case
where an image is layered, it is constituted by VOLs
corresponding to the number of layers.) Each VOL is
constituted by video object plane classes'(VOP).

Note that VSs are a sequence of images and equivalent,
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display tinme of the last displayed 11 is Ch:12m 35s: 350ns, the display tine
of the B2 or B3 is Oh:12m 35s: 750nms or Ch: 12m 36s: 200nms after 400 ns or 800
ns. Next, for the P4, at the P4 the synchronization point indicated by
nmodul o tinme base is switched. Therefore, the tine of the synchronization
point is Ch:12m 36s after 1 second from Onh:12m 35s. As a result, the
display tinme of the P4 is Ch:12m 36s: 550nms after 550 ns from Oh: 12m 36s.
The display time of the B5 is the tinme when VOPtinmei ncrenent has el apsed
si nce tfher| exbanplsy) ayed d -sMPLer pRodFam! 6rt hickricéise, the display tine of
the B5 is Oh:12m 36s: 950ns after 400 ns fromthe display tine
Oh: 12m 36s: 5Fingupkst 120 |ast QilspeowedtR4. syntax of a VS and the
syntax of a VO. The VO is a bit stream corresponding to an
entire image or a sequence of obiects constituting an image. -
Therefore, VSs are constituted by a set of such sequences.
(Therefore, VSs are equivalent, for example, to a single
program.)

Figure 22 shows the syntax of a VOL.

The VOL is a class for the above-mentioned scalability
and is identified by a number indicated with
video_object_layer_id. For example, the
video_object laver id for a VOL in a base layer is made a O,
while the video_object_layer_ id for a VOL in an enhancement
layer is made a 1. Note that, as described above, the
number of scalable layers is not limited to 2, but it may be
an arbitrary number including 1, 3, or more.

Also, whether a VOL is an entire image or part of an
image is identified by viéeo_object_layer_shape. This
video_object layer_shape is a flag for indicating the shape
of a VOL and is set as follows.

"When the shape of a VOL is rectangular, the
video_object layer_shape is made, for example, 00. Also,
when a VOL is in the shape of an area cut out by a hard key

(a binary signal which takes either a 0 or a 1), the

video_object_layer_shape is made, for example, Ol.

62



Next, for the P6, at the P6 the synchronization point indicated by nodul o
time base is switched. Therefore, the tinme of the synchronization point is
Ch: 12m 35s + 2 sec, 83 i.e., Oh:12m 37s. As a result, the display tine
of the P6 is Oh:12m 37s:350ns after 350 ns from Ch: 12m 37s. Next, Figure 29
shows the relation between the tinme code, nodulo time base, and VOP tine
increment in the case where the head VOP of a GOV is a B-VOP in display
‘order. In the figure, the GOV is constituted by BO, 11, B2, B3,
Furthermore, when a VOL is in the shape of an area cut out
by a soft key (a signal which can take a_continuous value
(gray-scale) in a range of 0 to 1) (when synthesized by a
soft key), the video_object_layeg_shape is made, for example,
10.

Here, when video_object_ layer shape is made 00, the
shape of a VOP is rectangular and also the position and size
of a VOL in the absolute coordinate system do not wvary with
time, i.e., are constant. In this case, ?hé sizes
(horizontal length and vertical length) are indicated by
video_object_layer_ width and video_object_ layer height. The
video_object_layer_width and video_object_layer_ height are
both 10-bit fixed-length flags. In the case whére.
video_object_layer_ shape is 00, it is first transmitted only
once. (This is because, in the case where
video_object_ layer_shape is 00, as described above, the size
of a VOL in the absoclute coordinate system is consﬁant.)

Also, whether a VOL is a base layer or an enhancement
layer is indicated by scalability which is a 1-bit flag.
When a VOL is a base layer, the scalability is made, for
example, a 1. In the case other than that, the scalability
is made, for examﬁle, a 0.

Furthermore, in the case where a VOL employs an image

in a VOL other than itself as a reference image, the VOL to

which the reference image belongs is represented by
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P4, B5, and P6 arranged in .display order fromthe head. That is, in Figure
29 the GOV is constituted with the BO added before the I'1 in Figure 28. In
this case, if it is assuned that the VOP tine increment for the head BO of
the GOV is determned with the display tine of the I/P-VOP of the GOV as
standard, i.e., for exanple, if it is assunmed that it is determined with
the display tine of the |1 as standard, the value will be a negative val ue,
whi ch i s di sadvant ageous as descri bed above. Hence, the semantics of the
VOP ti mefi ncaypeentid prashded-dfIoballi above di Nbeyethpd dtheéo the 1-VOP in
the GOV (the B-VOP which is displayed prior to the I-VOP in the GOV which
ref layer_id is transmitted only when a VOL is an
enhancement layer.
In Figure 22 the hor_sampliqg_factor_n and the
hor_ sampling_ factor_m indicate a value corresponding to the
horizontal length of a VOP in a base layer and a value
corresponding to the horizontal length of a VOP in an
enhancement layer, respectively. The horizontal length of
an enhancement layer to a base layer (magnification of
horizontal resolution) is given by the following equation:
hor_sampling factor n / hor_sampling_factor_m.
In Figure 22 the ver_sampling factor_n and the
ver_ sampling factor_m indicate a value corresponding to the
vertical length of a VOP in a base layer and a value
corresponding to the vertical length of a VOP in an
enhancement laver, respectively. The vertical length of an
enhancement layer to a base layer (magnifiéation of vertical
resclution) is given by'the following equation:
ver_sampling_factor n / ver_sampling factor_m.
Next, Figure 23 shows the syntax of a VOP.
The sizes (horizontal length and vertical length) of a
VOP are indicated, for example, by VOP_width and VOP_height
having a 10-bit fixed-length. ‘Also, the positions of a VOP

in the absolute coordinate system are indicated, for example,

by 10-bit fixed-length VOP_horizontal_ spatial_mc_ref and
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Is first displayed) is'changed as follows. That is, the VOP tineincrenent
~for such a B-VOP has a differential value between the tinme_code of the GOV
and the display tinme of the B-VOP. In this case, when the display tine of
the BO is, for exanple, Ch:12m 35s:200ns and when the tinme_code of the GOV
is, for exanple, Oh:12m 35s, as 84 shown in Figure 29, the VOP tine
I ncrement for the BOis 350 ns (= Ch:12m 35s:200ns - Oh: 12m 35s). |If done
in this manner, VOP tineincrenent will always have a positive val ue.
VOP_vertical_mc_ref. The VOP_width and VOP_height represent
the horizontal length and vertical length of a VOP,
respectively. These are equivalent to size data FSZ_B and
size data FSZ_E described above. The
VOP_horizontal_spatial_mc_ref and VOP_vertical_mc_ref
represent the horizontal and vertical coordinates {(x and y
coordinates) of a VOP, respectively. These are equivalent
to offset data FPOS_B and offset data FPOS_E described above.
The VOP_width, VOP_height, VOP_horizontal mc_ref, and
VOP_vgrtical_mc_ref\are transmitted only when
video_object_layer shape is not 00. That is, when
video_object_layer shape is 00, és described above, the size
and position of a VOP are both constant, so there is no need
to transmit the VOP_width, VOP_height,
VOP_horizontal_spatial_mec _ref, and VOP_vertical mc_ref. 1In
this case, on a receiver side a VOP is arranged so that the
left ﬁpper corner is consistent, for example, with the
origin of the absolute coordinate system. Also, the sizes
are recognized from the video_object layer width and
video_object layer_height described in Figure 22.
In Figure 23 the ref select code, as described in
Figure 19, represents an image which is employed as a
reference image, and is prescribed by the syntax of a VOP.

Incidentally, in VM-6.0 the display time of each VOP

(equivalent to a conventional frame) is determined by
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Wth the aforenmenti oned two changes in the semantics of the VOP tine

I ncrenment, the tinme_code of a GOV and the nodul oti ne base and

VOPt i mei ncrenent of a VOP can be correlated with each other. Furthernore,

with this, the absolute tine (display tinme) of each VOP can be specified.

Next, Figure 30 shows the relation between the tinme code of a GOV and the
nodul o ti ne base and VOP tine increnent of a VOP in the case where the

i nterval between the display tine of the 1-VOP and the display tinme of the
B- VOP mostlikoctiimeprbabe RnVOVOR_bijme itncoemgnéat(@idghae 2XHecagexactly

speaking, 1.023 sec). In Figure 30, the GOV is constituted by 11, B2, B3,

B4, anfcRalewsanged in display order. The B4 is displayed at

That is, the modulc_time_base represents the encoder
time on the local time base withip accuracy of one second
(1000 milliseconds). The modulo_time_base is represented as
a marker transmitted in the VOP header and is constituted by
a necessary number of 1's and a 0. The number of
consecutive "1" constituting the modulo_time base followed
by a "0" is the cumulative period from the synchronization
point (time within éccuracy of a second) marked by the last
encoded/decoded modulo_time_base. For example, when the
modulo_time_base indicates a 0, the cumulative period from
the synchroniéation point marked by the last encoded/decoded
modulo time base is 0 second. Alsoc, when the
modulo_time_base indicates 10, the cumulative period from
the synchronization point marked by the last encoded/decoded

'modulo_time_base is 1 second. Furthermore, when the
modulo_time_base indicates 110, the cumulative period from
the synchronization point marked by the last encoded/decoded
modulo_time base is 2 seconds. Thus, the number of 1's in
the modulo_time_base is the number of seconds from the
synchronization point marked by the last encoded/decoded
modulo_time base.

Note that, for the modulo_time_base, the VM-6.0 states

that:
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the tinme after 1 sec fromthe display tinme of the |ast displayed I1
(I-VOP). In this case, when the display tinme of the B4 is encoded by the
above-nentioned VOP tinme increnent whose semantics has been changed, the
VOP tinme increment is 10 bits as descri bed above and can express only tine
up to 1023. For this reason, it cannot express tine |longer than 1.023 sec.
Hence, the semantics of the VOP tinme increnent is further c¢hanged and al so
t he semantics of nodul o tinmebase 85

This value represents the local time base at the one second

resolution unit (1000 milliseconds). It . is represented as a
marker transmitted in the VOP header. The number of
consecutive "i" followed by a "Oﬂ indicates the number of
seconds has elapsed since the synchronization point marked
by the last encoded/decoded modulo_time_base.

The VOP_time_increment represents the encoder time on
the local time base within accuracy of 1 ms. In VM-6.0, for
I-VOPs and P-VOPs the VOPitime_increment ?s the time from
the synchronization point marked by the last encoded/decoded
modulo_time_base. For the B~VOPs the VOP_time_ increment is
the rélative time from the last encoded/decoded I- or P-VOP.

Note that, for the VOP_time_increment, the VM-6.0
states that:

This value represents the local time base in the units of
milliseconds. For I- and P-VOPs this wvalue is the abéolute
VOP_time_increment from the synchronization point marked by
the last modulo_time base. For the B-VOPs this value is the
relative VOP_time_increment from the last encoded/decoded I-
or P-VOP.

And the VM-6.0 states that:

At the encoder, the following formula are used to determipe
the absolute and relative VOP_time_increments for I/P-VOPs
and B-VOPs, respectively.

That is, VM-6.0 prescribes that at the encoder, the
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I's changed in order to cope with such a case. In this enbodi nent, such
changes are perforned, for exanple, by either the followng first nethod or
second nmethod. That is, in the first nmethod, the tinme between the display
time of an I/P-VOP and the display tine of a B-VOP predicted fromthe

| /P-VOP is detected within accuracy of a second. For the tinme, the unit of
_a second is expressed with nodul otinme base, while the unit of a mllisecond
is expressed with VOP tine increment. Figure 31 shows the relation between
the ti Ad sqrkyf &ime CFoand ABTe/ORsuBDL B-VRBe ame \iFspemtiincelyrent for a

VOP in the case where the nodul oti nebase and
encoded by the following formula:

teTB(n) = n X 1000&5 + tEST

tAVTI = tETB(I/P) - tGTB(n)‘

tRVfI = tETB(B) - tETB(I/P) ... (1)
where EGTB(n) repraesents the time of the synchronization
point (as described above, accuracy of a second) marked by
the nth encoded modulo_time base, tEST represents the
encoder time at the start of the encoding of the VO (the
absoclute time at which the encoding of the VO was started),
tAVTI represents the VOP_time_increment for the I or P-VOP,
tETB(I/P) represents the encoder time at the start of the
encoding of the I or P-VOP (the absolute time at which
encoding of the VOP was started), tRVTI represents the
VOP_time_ increment for the B-VOP, and tETB(B) represents the
encoder time at the start of the encoding of the B-VOP.

Note that, for the tGTB(n), tEST, tAVTI, tETB(I/P),
tRVTI, and tETB(B) in Formula (1), the VM-6.0 states that:
tGTB(n) is the encoder time base marked by the nth encoded
modulo_time_ base, tEST is the enéoder time base start time,
tAVTI is the absclute VOP_time_increment for the I or P-VOP,
tETB(I/P) is the encoder time base at the start of the
encoding of the I or P-VOP, tRVTI is the relative
VOP_time_ increment for the B-VOP, and tETB(B) is the encoder

time base at the start of the encoding of the B-VOP.
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VOP tinme increnent have been encoded in the case shown in Figure 30 in
accordance wth the first nmethod. That is, in the first nethod, the
addi tion of nodulo tinebase is allowed not only for an |I-VOP and a P- VOP
but also for a B-VOP. And the nodul oti nebase added to a B-VOP does not
represent the switch of synchronization points but represents the carry of
a second unit obtained fromthe display tinme of the |ast displayed I/P-VOP.
Furthernore, in the first nmethod, the tine after the carry of a second unit
fromthe di spllgo}i theofVM+8. Dasttatiespl thgatd :1 / P- VOP, indicated by the
nmodul o ti nebase added to a B-VOP, is subtracted fromthe display tinme of
t he B-¥3P,tBé decoder, the following formula are used to determine

the recovered time base of the I/P-VOPs and B-VOPs,

respectively. ‘

That is, VM-6.0 prescribes that at the decoder side,
the display times for I/P-VOPs and B-VOPs are respectively
decoded by the following formula:

tGTB(n) = n X 1000ms + tDST

tDTB(I/P) = tAVTI + tGTB(n)

tDTB(B) = tRVTI + tDTB(I/P) ... (2)
where tGTB(n) represents the time of the synchronization
point marked by the nth decoded modulo time_ base, tDST
represents the decoder time at the start of the decoding of
the VO (the ébsolute time at which the decoding of the VO
was started), tDTB(I/P) represents the decoder time at the
start of the decoding of the I-VOP or P-VQOP, tAVTI
represents the VOP_time_increment for the I-VOP or P-VOP,
tDTB(B) represents the decoder time at the start of the
decoding of the B-VOP (the absolute time at which the
decoding of the VOP was started), tRVTI represents the
VOP_time_increment for the B-VOP.

Note that, for the tGTB(n), tDST, tDTB(I/P), tAVTI,
- tDTB(B), and tRVTI in Formula (2), the VM-6.0 states that:

tGTB(n) is the encoding time base marked by the

nth decoded modulo_time_base, tDST is the decoding time base
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and the resultant valve is set as the VOP time increnent. Therefore,
according to the first nethod, in Figure 30, if it is assuned that the
display tine of the 11l is Ch:12m 35s: 350ns and al so the display tinme of the
B4 is Oh:12m 36s: 550ns, then the difference between the display tines of
the 'l and B4 is 1200 nms nore than 1 sec, and therefore the nodul oti ne base
(shown by a "' mark in Figure 31) indicating the carry of a second unit
fromthe display time of the last displayed 11 is added to the B4 as shown
in Fi getasy. times sPREBHIIR) yist hbenddidaxiinge tiase bdsehats the start
of the decoding of the I or P-VOP, tAVTI is the decoding
absolute VOP_time_increment for the I- or P-VOP, tDTB(B) is
the decoding time base at the stqrt of the decoding of the
B-VOP, and tRVTI is the decoded relative VOP_time_ increment
for the B-VOP.
Figure 24 shows the relation between modulco_time_base
and VOP_time_increment based on the above definition.
’ In the figﬁre, a VO is constituted by a sequence of
VOPs, such as Il1 (I-VOP), B2 (B-vOP), B3, P4 (P-VvOP), B5, P6,
etc. Now, assuming the encoding/decoding start time
(absolute time) of the VO is t0, the modulo_time base will
represent time (synchronization point), such as t0 + 1 sec,
t0 + 2 sec, etc., because the elapsed time from the start
time t0 is represented within accuracy of one second. In
Figure 24, although the display order is Il, B2, B3, P4, BS5,
P6, etc., the encoding/decoding order is I1, P4, B2, B3, P§,
etc. |
| In Figure 24 (as are Figures 28 to 31 and Figure 36 to
be described later), the VOP_time_increment for each VOP is
indicated by a numeral (in the units of milliseconds)
enclosed within a square. The switch of synchronization
points indicated by modulo_time base is indicated by a mark

of ¥. 1In Figure 24, therefore, the VOP_time_increments for

the Il1, B2, B3, P4, B5, and P6 are 350 ms, 400 ms, 800 ms,
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added to the B4 is 10 representing the carry of 1 sec which is the val ue of
the 1-second digit of 1200 nms. And the VOP tinme increnent for the B4 is 200
which is the value less than 1 sec, obtained fromthe difference between
the display tinmes between the 11 and B4 (the value is obtained by
subtracting fromthe display time of the B4 the tine after the carry of a
second unit obtained fromthe display tinme of the | ast displayed I/P-VOP

i ndi cated by the nodul oti nrebase for the B4). The aforenenti oned process for
t he nD&6I00 ris pedBAsmanda@PE5STE macr anenta tackdr dndg B, tbRef irst nethod i s
perfornmed at the encoder by the VLC unit 36 shown in Figures 11 and 12 and
at t hesgecdveonbgatthcon \pEioti tid 02wihahed n .

Now, in Figure 24 the VOP_time_increment for the Il is
350 ms. The encoding/decoding tipe of the I1, therefore, is
the time after 350 ms from the synchronization point marked
by the last encoded/decoded modulo_time_base. Note that,
immediately after the start of the encoding/decoding of the
I1, the start time (encoding/decoding start time) t0 becomes
a synchronization point. The encoding/decoding time of the
I1, therefore, will be the time t0 + 350 ms after 350 ms
from the start time (encoding/decoding start time) tO.

And the ‘encoding/decoding time of the B2 or B3 is the
time of the VOP_time_increment which has elapsed since the
last encoded/decoded I-VOP or P-VOP. In this case, since
the encoding/decoding time of the last encoded/decoded Il is
t0 + 350 ms, the encoding/decoding time of the B2 or B3 is
tﬁe time t0 + 750 ms or €0 + 1200 ms after 400 ms or 800 ms.

Next, for the P4, at the P4 the synchronization point
indicated by modulo_time base is switched. Therefore, the
synchronization point is time t0 + 1 sec. As a result, the
encoding/decoding time of the P4 is the time (t0 + 1) sec +
550 ms after 550 ms from the time t0 + 1 sec.

The encoding/decoding time of the B5 is the time of the

VOP_time_increment which has elapsed since the last

encoded/decoded I-VOP or P-VOP. In this case, since the
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Figures 17 and 18. Hence, first, the process for the nodulo tinme base and
87 VOP tinme increnent which is perfornmed by the VLC unit 36 will be
described in reference to a flowhart of Figure 32. The VLC UNIT 36 divides
a VOP sequence into GOvs and perforns processing for each GOV. Note that
the GOV is constituted so as to include at |east one VOP which is encoded
by intra coding. If a GOV is received, the VLC unit 36 will set the

encoding/decoding time of the last encoded/decoded P4 is (tO

+ 1) sec + 550 ms, the encoding/decoding_time of the B5 is

the time (t0 + 1) sec + 950 ms after 400 ms. :

Next, for the P6, at the PGlthe synchronization point
indicated by modulo_time_base is switched. Therefore, the
synchronization point is time t0 + 2 sec. As a result, the
encoding/decoding time of the P6 is the time (t0 + 2) sec +
350 ms after 350 ms from the time t0 + 2 sec.

Note that in VM-6.0, the switch of ;be synchronization
points indicated by modulo_time_base is allowed only for I-
VOPs and P-VOPs and is not allowed for B-VOPs.

Also the VM-6.0 states that for I-VOPs and P-VOPs the
VOP_time_ increment is the time from the synchronization
point marked by the last encoded/decoded modulo_time base,
while for B-VOPs the VOP_time_increment is the relative time
from the synchronization point marked by the last
encoded/decoded I-VOP or P-VOP. This is mainly for the
following reason. That is, a B-VOP is predictively encoded
by employing as a reference image the I-VOP or P-VOP
arranged across the B-VOP in display order. Therefore, the
temporal distance ﬁc the I-VOP or P-VOP is set to the
VOP_time_increment for the B-VOP so that the weight,
relative to the I-VOP or P-VOP which is employed as a
reference image in performing the predictive coding, is

determined from the B-VOP on the basis of the temporal
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received tine to the encoding start absolute tinme of the GOV, and the GOV
w Il be encoded up to the second accuracy of the encoding start absolute
time as the timecode (the encoding start absolute tine up to the digit of a
second i s encoded). The encoded tine_code is included in a coded bit
stream Each tinme an I/P-VOP constituting the GOV is received, the VLC unit
36 sets the I/P-VOP to an attention |I/P-VOP, conputes the nodul o tine base
and VOP tine_increnment of the attention I/P-VOP in accordance with the
fl owchdlis teinde gibe tie BAVOREIOIPEVORCbirhgddahcrosait thhe BAVDRDI t 36,
first, in step S1, OB (where B represents a binary nunber) is set to nodulo
time baked sanids atbhe fhainseeasonOP tine increnment, .
'Incidentally, the definition of the VOP_time_increment
of the above-mentioned VM-6.0 has'a disadvantage. That is,
in Figure 24 the VOP_time_increment for a B-VOP is not the
relative time from the I-VOP or P-VOP encoded/decoded
immediately before the B-VOP but it is the relative time
from the last displayed I-VOP or P-VOP. This is for the
following reason. For example, consider B2 or B3. The I-
VOP or P-VOP which is encoded/decoded immediately before the
B2 or B3 is the P4 from the standpoint of the above-
mentioned encoding/decoding order. Therefore, when it is
assumed that the VOP;time_increment for a B-VOP is the
relative time from the I-VOP or P-VOP encoded/decoded
immediately before the B-VOP, the VOP_time_ increment for the
B2 or B3 is the relative time from the encoding/decoding
time of the P4 and becomes a negative value.
On the other hand, in the MPEG-4 standard the
VOP_time_increment is 10 bits. If the VOP_time_increment
has only a value equal to or greater than 0, it can express
a value in a range of 0 to 1023. Therefore, the position
between adjacent synchronization points can be represented
in the units of milliseconds with the previous temporal

synchronization point (in the left direction in Figure 24)

as reference.
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wher eby the nodul oti me base and VOP tine increnent are reset. And in step

S2 it is judged whether the attention I/P- VOP is the first 1-VOP of a GOV
to be processed (hereinafter referred to as a processing object GOV). In

step S2, in the 88 case where the attention I/P-VOP is judged to be the
first I-VOP of the processing object GOV, step S2 advances to step S4. In

step S4, the difference between the tinecode of the processing object GOV

and the second-accuracy of the

However, if the VOP_time_increment is allowed to have
not only a value equal to or greater than 0 but also a
negative value, the position between adjacent
synchronization points will be rgpresented with the previous
temporal synchronization point as reference, or it will be
represented with the next temporal synchronization point as
reference. For this reason, the process of computing the
encoding time or decoding time of a VOP becomes complicated.

Therefore, as described above, for gbe
VOP_time increment the VM-6.0 states that:-

This wvalue represents the local time base in the units of
milliseconds. For I- and P-VOPs this wvalue is the absolute
VOP_time_increment from the synchronization point marked by
the last modulo_time_base. For the B-VOPs this value is the
relative VOP_time_increment from the last encoded/decoded I-
or P-VOP,.

However, the last sentence "For the B~-VOPs this value
is the relative VOP_time_increment from the last
encoded/decoded I- or P-VOP" should be changed to "For the
B~VOPs this value is the relative VOP_time_increment from
the last displayed I- or P-VOP". With this, the
VOP_time_increment should not be defined as the relative
time from the last encoded/deccded I-VOP or P-VOP, but it

should be defined as the relative time from the last

displavyed I- or P-VOP.
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attention I/P-VOP (here, the first 1-VOP in the processing object GO,
i.e., the difference between the tinme_code and the digit of the second of
the display time of the attention I/P-VOP is conputed and set to a variable
D. Then, step S4 advances to step S5. Also, in step S2, in the case where
it is judged that the attention |I/P-VOP is not the first |-VOP of the
processi ng object GOV, step S2 advances to step S3. In step S3, the
differential value between the digit of the second of the display tinme of
the attenti oByl /deffiviagd dhe VOB tiafe tihrecsement GinttRid sEmyek], men
the | ast displayed I/P- VOP (which is displayed i medi at el y before the
att ent compd i ¥OBnotbase VEP thensentading Adecedbogs diime ofpecta EMWOPS
is the display time of the I/P-VOP (I-VOP or P-VOP) having
display time prior to the B-VOP. Therefore, the
VOP_time_increment for a B-VOP always has a positive value,
so long as a reference image I-VOP for the B-VOP is not
displayed prior to the B-VOP. Therefore, the
VOP_time_ increments for I/P-VOPs also have a positive value
at all times.

Also, in Figure 24 the definition of the VM-6.0 is
further changed so that the time represented by the
modulo_time_base and VOP_time_ increment is not the
encoding/decoding time of a VOP but is the display time of a
VOP. That is, in Figure 24, when the absolute time on a
sequence of VOPs is considered, the tEST(I/P) in Formula (1)
and the tDTB(I/P) in Formula (2) represent absolute times
present on a seguence of I-Voés or P-VOPs, respectively, and
the tEST(B) in Formula (1) and the tDTB(B) in Formula (2)
represent absolute times present on a sequence of B-VOPs,
respectively.

Next, in the VM-6.0 the encoder time base start time
tEST in Formula (1) is not encoded, but the modulo_time base
and VOP_time_increment are encoded as the differential

information between the encoder time base start time tEST

and the display time of each VOP (absclute time representing
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conputed and the differential value is set to the variable D. Then, step S3
advances to step S5. In step S5 it is judged whether the variable Dis
equal to 0. That is, it is judged whether the difference between the tine
code and the digit of the second of the display tine of the attention
|/P-VOP is equal to O, or it is judged whether the differential value
between the digit of the second of the display tine of the attention
|/ P-VOP and the 89 digit of the second of the display tinme of the | ast
the position of a VOP present on a sequence of VOPs). For

this reason, at the decoder side, the relative time between
VOPs can be determined by employing the modulo_time_base and
VOP_time_increment, but the absolute display time of each
VOP, i.e., the position of each VOP in a sequence of VOPs
cannot be determined. Therefore, oniy the modulo_time_ base
and VOP_time_increment cannot perform access to a bit stream,
i.e., random access.

On the other hand, if the encoder tipe base start time
tEST is merely encoded, the decoder can decode the absolute
time of each VOP by employing the encoded tEST. However, by
decoding from the head of the coded bit stream the encoder
time base start time tEST and also the modulo_time_base and
VOP_time increment which are the relative time information
of each VOP, there is a need to control the cumulative
absolute time. This is troublesome, so efficient random
access cannot be cafried out.

Hence, in the embodiment of the present invention, a
laver for encodiﬁg the absolute time present on a VOP
sequence is introduced into the hierarchical constitution of
the encoded bit stream of the VM-6.0 so as to easily perform
an effective random access. (This layer is not a layer
which realizes scalability (above-mentioned base layer or
enhancement layer) but is a laver of encoded bit stream.)

This layer is an enccded bit stream layer which can be
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di splayed I/P-VOP is equal to 0. In step S5, in the case where it is judged
that the variable Dis not equal to O, i.e., in the case where the variabl'e
Dis equal to or greater than 1, step S5 advances to step S6, in which 1 is
added as the nost significant bit (MSB) of the nodulo tine base. That is,
‘in this case, when the nodul otine base is, for exanple, OB imedi ately
after resetting, it is set to 10B. Al so, when the nodulo tinebase is, for
exanple, 10B, it is set to 110B. And step S6 advances to step S7, in which
the vainadretédi ati ror cappreprijatie pbedtidremS7wedlluras 46 TRP Hdad
Thereafter, steps S5 through S7 are repeated until in step S5 it is judged
t hat t b€ &hre abheodad kfbalstirezim. That i s, X -

As this layer, this embodiment introduces, for example,
a layer prescribed in the same manner as a GOP (group of
picture) layer employed in the MPEG-1/2 standard. With this,
the compatibility between the MPEG-4 standard and the MPEG-
1/2 standard can be enhanced as compared with the case where
an original encoded bit stream layer is employed in the
MPEG-4 standard. This newly introduced lavyer is referred to
as a GOV (or a group of video object plane (GVOP)).

Figure 25 shows a constitution of the encoded bit
stream into which a GOV layer is introduced for encoding the
absolute times present on a sequence of VOPs.

The GOV laver is prescribed between a VOL layer and a
VOP layer so that it can be inserted at the arbitrary
position of an encoded bit stream as well as at the head of
the encoded bit stream.

With this, in the case where a certain VOL#0 is
constituted by a VOP sequence such as VOP#0, VOP#1, ...,
VOP#n, VOP#(n+l), ..., and VOP#m, the GOV laver can be
inserted, for example, directly before the VOP#(n+l) as well
as directly before the head VOP#0. Therefore, at the
encoder, the GOV layer can be inserted, for example, at the

position of an encoded bit stream where random access is

performed. Therefore, by inserting the GOV layer, a VOP
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t he nunber of consecutive 1's in the nodul oti nebase is the sane as the
nunber of seconds corresponding to the difference between the tine _code and
the digit of the second of the display tine of the attention I/P-VOP or the
differential value between the digit of the second of the display tine of
the attention |I/P-VOP and the digit of the second of the display tinme of
the last displayed I/P-VOP. And the nodul oti ne base has 0 at the | east
significant digit (LSD) thereof. And in step S5, in the case where it is

j udgedsihpaiehbe warsbl tubing euabrtai®, VWIEPi S5 seBerwesdt a n¥epaSs8, in
90 '

plurality of groups (hereinafter referred to as a GOV as
needed) and is encoded.

The syntax of the GOV layer_is defined, for example, as
shown in Figure 26.

As shown in the figure, the GOV layer is constituted by
a group_start_code, a time_code, a closed_gop, a broken_link,
and a next start_code(), arranged in sequence.

Next, a description will be made of Fhe semanfics of
the GOV layer. The semantics of the GOV layer is basically
the same as the GOP layer in the MPEG~-2 standard. Therefore,
for the parts not described here, see the MPEG-2 video
standard (ISO/IEC-13818-2).

The group_start code is 000001B8 (hexadecimal) and
indicates the start position of a GOV.

The time_code, as shown in Figure 27, consists of a 1-
bit drop_frame_flag, a 5-bit time_code_hours, a 6-bit
time_code_minutes, a 1-bit marker bit, a 6-bit
time_code_seconds, and a 6-bit time_ code_ pictures. Thus,
the time_code is constituted by 25 bits in total.

The time_code is equivalent to the "time and control
codes for videc tape recorders™ prescribed in IEC standard
publicatibn 461. Here, the MPEG-4 standard does not have
the concept of the frame rate of video. (Therefore, a VOP

can be represented at an arbitrary time.) Therefore, this
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which time finer than the accuracy of the second of the display tinme of the
attention I/P-VOP, i.e., time in the units of mlliseconds is set to VOP
time increnent, and the process ends. At the VLC circuit 36, the
nodul oti mebase and VOP tinme increnent of an attention I/P-VOP conmputed in
t he af orementi oned nmanner are added to the attention I/P-VOP. Wth this, it
Is included in a coded bit stream Note that nodul o tinebase, VOP
timeincrenent, and tinecode are encoded at the VLC circuit 36 by variable
word | emdiddimdnitg.does not take advantage of the drop_frame_ flag
indicating whether or not the time_code is described in
drop_frame_mode, and the value is fixed, for example, to 0.
Also, this embodiment does not tqke advantage of the
time_code_pictures for the same reason, and the value is
fixed, for example, to 0. Therefore, the time_code used
herein represents.the time of the head of a GOV by the
time_code_hours representing the hour ﬁnit of time
representing the hour unit of time, time_code _minutes
representing the minute unit of time, and time_code_seconds
representing the second unit of timei As a result, the
time_code (encoding start second-accuracy absolute time) in
a GOV layer expresses the time of the head of the GOV layer,
i.e., the absolute time on a VOP sequence when the encoding
of the GOV'layer is started, within accuracy of a second.
FPor this reascn, this embodiment of the present invention
sets time within accuracy finer than a second (here,
milliseconds) for each VOP.
Note that the marker bit in the time_ code is made 1 so
that 23 or more 0's do not continue in a coded bit stream.
The closed _gop means one in which the I-, P- and B-
pictures in the definition of the close_gop in the MPEG-2
video standard (ISO/IEC 13818-2) have been replaced with'an
I-vOP, a P-VOP, and a B-VOP, respectively. Therefore, the

B-VOP in one VOP represents not only a VOP constituting the

~
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Each tinme a B-VOP constituting a processing object GOV is received,

the VLC

unit 36 sets the B-VOP toran attention B-VOP, conputes the nodulo tinme base

and VOP tine increnent of the attention B-VOP in accordance with a

flomchart of Figure 33, and perforns encoding. That is, at the VLC unit 36,
in step S11, as in the case of step S1 in Figure 32, the nodul oti nebase and
VOP tinme increnent are first reset. And step S11 advances to step S12, in
which it is judged whether the attention B-VOP is displayed prior to the
first covOBu whethenreslsenyorbjlacs KE¥n lehcdded Sk th ma thepcdse where it
IS judged that the attention B-VOP is one which is displayed prior to the
first angbRef GO¥ as a reference image. Here, for the definition

of the close_gop in the MPEG-2 video standard (ISO/IEC
13818-29) the sentences performing the above-mentioned

replacement are shown as follows:

This is a one-bit flag which indicates the nature of the

predictions used in the first consecutive B-VOPs (if any)

immediately following the first coded I-VOP following the

group of plane header. The closed gop is set to 1 to

indicate that these B-VOPs have been encoded using only

backward prediction or intra coding. This bit is provided

for use during any editing which occurs after encoding.
the previous pictures have been removed by editing,

broken_link may be set to 1 so that a decoder may avoid

If

displaying these B-VOPs following the first I-VOP following

the group of plane header. However if the closed_gop bit is

set to 1, then the editor may choose not to set the

broken_link bit as these B-VOPs can be correctly decoded.

The broken_link also means one in which the same

replacement as in the case of the closed _gop has been

performed on the definition of the broken link in the MPEG-2

video standard (ISO/IEC 13818-29). The broken_link,

therefore, represents whether the head B-VOP of a GOV can be

correctly regenerated. Here, for the definition of the

broken_link in the MPEG-2 video standard (ISO/IEC 13818-2)
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processi ng object GOV, step S12 advances to step S14. In 91 step S14,
the difference between the tine_code of the processing object GOV and the
display tinme of the attention B-VOP (here, B-VOP which is displayed prior
to the first |- VOP of the processing object GOV) is conputed and set to a
vari able D. Then, step S13 advances to step S15. Therefore, in Figure 33,
time within accuracy of a mllisecond (the time up to the digit of the

mllisecond)is set to the variable D (on the other hand, tinme within
accur atpeofsentences performing the above-mentioned replacement are

shown as follows:

This is a one-bit flag which shall be set to 0 during
encoding. It is set to 1 to indigate that the first
consecutive B-VOPs (if any) immediately following the first
coded I-VOP following the group of_plane'header may not be
correctly decoded because the reference frame which is used
for prediction is not available (because of the action of
editing). A decoder may use this flag to_avoid displaying
frames that cannot be correctly decoded.

The next_start code() gives the position of the head of
the next GOV.

The above-mentioned absoclute time in a GOV sequence
which introduces the GOV layer and also starts the encoding
of the GOV layer (hereinafter referred to as encoding start
absolute time as needed) is set to the time_code of the GOV.
Furthermore, as described above, since the time_code in the
GOV layer has accuracy within a second, this embodiment sets
a finer accuracy portion to the absolute time of each VOP
present in a VOP sequence for each VOP.

Figure 28 shows the relation between the time_code,
modulo_time base, and VOP_tiﬁe_increment in the case where
the GOV layer of Figure 26 has been introduced.

In the figure, the GOV is constituted by Il, B2, B3, P4,

B5, and P6 arranged in display order from the head.
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second is set to the variable in Figure 32, as described above). Al so, in
step S12, in the case where it is judged that the attention B-VOP is one
which is displayed after the first I-VOP of the processing object GOV, step
S12 advances to step S14. In step S14, the differential val ue between the
display tinme of the attention B-VOP and the display tinme of the |ast

di splayed 1/ P-VOP (which is displayed i medi ately before the attention

B- VOP of the VOP constituting the processi obj ect, GOV) is conputed and
the di 11 er enliPHl/ EPRcSKEMRIS ¢ (SERUTINY Hie BRORMATS LPE3 8 SRAPKHES 1 o

step S%?merhgtggesg%&tigs '%%%ﬁtg@ggg%%§&§gg§r%%mﬁ%&}ifz minutes
35 second 350 milliseconds), the time_code of ﬁhe GOV will
be set to Oh:12m:35sec because it has accuracy within a
second, as described above. (The time_code_hours,
time_code minutes, and time_code_seconds which constitute
the time code will be set to 0, 12, and 35, respectively.)
On thé other hand, in the case where the absolute time of
the Il in a VOP sequence (absolute time of a VOP sequence
before the encoding (or after the decodiné) of a V8§
including the GOV of Figure 28) (since this is equivalent to
the display time of the Il when a VOP sequence is displayed,
it will hereinafter be referred to display time as needed)
is, for example, Oh:12m:35sec:350msec, the semantics of
VOP_time_ increment is changed so that 350 ms which is
accuracy finer than accuracy of a second is set to the
VOP;time_increment of the I-VOP of the I1 éﬁd encoded (i.e.,
so that encoding is performed with the VOP_time_increment of
the I1 = 350).

That is, in Figure 28, the VOP_time_ increment of the
head I-VOP (I1l) of a GOV in display order has a differential
value between the time_code of the GOV and the display time
of the I-VOP. Therefore, the time within accuracy of a
second represented by the time_code is the first

synchronization point of the GOV {(here, a point representing
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greater than 1. That is, it is judged whether the difference val ue between
the tinme_code and the display tine of the attention B-VOP is greater than
1, or it is judged whether the differential value between the display tine
of 92 the attention B-VOP and the display tinme of the | ast displayed
|/P-VOP is greater than 1. In step S15, in the case where it is judged that
the variable Dis greater than 1, step S15 advances to step S17, in which 1

S add%qnges ‘wgh%staé&ggiawa&? gi Le@ﬁ@) pf the nodul o ti me base. In step

Note that, in Figure 28, the semant}cs of the
VOP_time_increments for the B2, B3, P4, B5, and P6 of the
GOV which is VOP arranged as the second or later is the same
as the one in which the definition of the VM-6.0 has been
changed, as described in Figure 24.

Therefore, in Figure 28 the'display time of the B2 or
B3 is the time when VOP_time_increment has elapsed since the
last displayed I-VOP or P-VOP. 1In this case, since the
display time of the last displayed Il is 6h:12m:355:350ms,
the display time of the B2 or B3 is 05:12m:35s:750ms or
Oh:12m:368:200ms after 400 ms or 800 ms.

Next, for the P4, at the P4 the synchronization point
indicated by modulo_time_ base is switched. Therefore, the .
time of the synchronization point is Oh:12m:36s after 1
second from Oh:12m:35s. As a result, the display time of
the P4 is Oh:12m:36s8:550ms aftgr 550 ms from Oh:12m:36s.

The display time of the B5 is the time when
VOP_time_increment has elapsed since the last displayed I-
VOP or P-VOP. In this case, the display time of the B5 is
Oh:12m:365:950me after 400 ms from the display time
Oh:12m:36s:550ms of the last displayed P4.

Next, for the P6, at the P6 the synchronization point
indicated by modulo_time_base is switched. Therefore, the

time of the synchronization point is Oh:12m:35s + 2 sec,
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S17 the variable Dis decrenented by 1. Then, step S17 returns to step S15.
And until in step S15 it is judged that the variable Dis not greater than
1, steps S15 through S17 are repeated. That is, with this, the nunber of
consecutive 1's in the nodulo tine _base is the sane as the nunber of
seconds corresponding to the difference between the tinecode and the
display tinme of the attention B-VOP or the differential val ue between the

i spl ayed 17 EUeAZRER Ene RBoh  STHEL baSEoh B A REY: RERRE” EFRIRS cant
651" kSt Al S0 S5 o S gl e 10

Next, Figure 29 shows the relation between the
time_code, modulo_time_ base, and YOP_time_increment in the
case where the head VOP of a GOV is a B-VOP in display order.

. In the figure, the GOV is constituted by BO, I1, B2, B3,
P4, B5, and P6 arranged in display order from the head.
That is, in Figure 29 the GOV is constituted with the BO
added before the Il in Figure 28.

In this case, if it is assumed that the
VOP_time increment for the head BO of the GOV is determined
with the display time of the I/P~-VOP of the GOV as standard,
i.e., for example, if it is assumed that it is determined
with the display time of the Il as standard, the value will
be a negative value, which is disadvantageous as described
above.

Hence, the semantics of the VOP_time_increment for the
B-VOP which is displayed prior to the I-VOP in the GOV (the
B-VOP which is displayed prior to the I-VOP in the GOV which
ig first displayed) is changed as follows.

That is, the VOP_timé_increment for such a B-VOP has a
differential value between the time_code of the GOV and the
display time of the B-VOP. In this case, when the display
time of the BO is, for example, 0h:1ém:355:200ms and when

the time_code of the GOV is, for example, 0Oh:12m:35s, as
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step S18, in which the value of the current variable D, i.e., the
differential value between the tine code and the display tinme of the
attention B-VOP, or the mlliseconds digit to the right of the seconds
digit of the differential between the display tinme of the attention B-VOP
and the display time of the last displayed I/P-VOP, is set to VOP tine

I ncrenment, and the process ends. 93 At the VLC circuit 36, the nodulo

time bage and, VO t1 1ty i DG eRIL PhpaRsild LL o0 BN SR ed | 1y Lhg g
ms (= Oh:12m:35s5:200ms - Oh:12m:35s). If done in this
manner, VOP_time_increment will always have a positive value.

With the aforementioned two changes in the semantics of
the VOP_time_increment, the time_code of a GOV and the
modulo_time_base and VOP_time_increment of a VOP can be
correlated with each other. Furthermore, with this, the
absolute time (display time) of each VOP can be specified.

Next, Figure 30 shows the relation between the
time_code of a GOV and the modulo_time_ba;e and
VOP_time_increment of a VOP in the case where the interval
between the display time of the I-VOP and the display time
of the B-VOP predicted from the I-VOP is equal to or greater
than 1 sec (exactly speaking, 1.023 sec).

- In Figure 30, the GOV is constituted by I1, B2, B3, B4,
and P6 arranged in display order. The B4 is displayed at
the time after 1 sec from the display time of the last
displayed Il (I-VOP).

In this case, when the display time of the B4 is
encoded by the above-mentioned VOP_time_increment whose
semantics has been changed, the VOP_time_increment is 10
bits as described above and can express only time up to 1023.
For this reason, it cannot express time longer than 1.023

sec. Hence, the semantics of the VOP_time_increment is

further changed and alsoc the semantics of modulo_time_base
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aforenenti oned manner are added to the attention B-VOP. Wth this, it is
included in a coded bit stream Next, each time the coded data for each VOP
is received, the IVLC unit 102 processes the VOP as an attention VOP. Wth
this process, the I'VLC unit 102 recogni zes the display tine of a VOP

I ncluded in a coded streamwhich the VLC unit 36 outputs by dividing a VOP .
sequence into GOVs and al so processing each GOV in the above-nenti oned

manner.. Then, the IVLC unit 102 performns variable word | ength coding so
that tHe epapged st apEder thecPReOHHi e SUFBpRaVAFHe. That is, if a GOV
i ze the tinmecode of the GOV. Each

e an 11 PGP EBhE, ARRIHRERE GO TS FBEBBRN 21RebPALERRRT, 1690t s
the ‘example, by either the following first method or second
method. ‘

That is, in the first method, the time between the
display time of an I/P-VOP and th; display time of a B-VOP
predicted from the I/P-VOP is detected within accuracy of a
second. For the time, the unit of a second is expressed
with modulo_time_base, while the unit of a millisecond is
expressed with VOP_time_increment.

Figure 31 shows the relation between the time_code for
a GOV and the modulo_time_base and VOP_time_increment for a
VOP in the case where the modulo_time_base and
VOP_time_increment have been encoded in the case shoﬁn in
Figure 30 in accordance with the first method.

That is, in the first method, the addition of
modulo_time_base is allowed not only for an I-VOP and a.P—
VOP but also for a B-VOP. And the modulo_time_base added to
a B-VOP does not represent the switch of synchronization
points but represents the carry of a second unit obtained
from the display time of the last displayed I/P-VOP.

Furthermore, in the first method, the time after the
carry of a second unit from the display time of the last

displayed I/P-VOP, indicated by the modulo_time_base added

to a B-VOP, is subtracted from the display time of the B-VOP,
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|/P-VOP to an attention I/P-VOP and conputes the display tine of the
attention I/ P-VOP, based on the nodul oti ne base and VOP ti nei ncrenent of
the attention I/P-VOP in accordance with a flowhart of Figure 34. That is,
at the I'VLC unit 102, first, in step S21 it is judged whether the attention
|/P-VOP is the first 1-VOP of the processing object GOV. In step S21, in
the case where the attention I/P-VOP is judged to be the first |-VOP of the
processi ng object GOV, step S21 advances to step_S23. In step S23 the

bl neco®R@r thife TRBEASENT, GhL¥e: 160Pa% a8t the VOP_time increment.

Therefore, according to the first method, in Figure 30,
if it is assumed that the display time of the Il is
Oh:12m:35s8:350ms and also the disylay time of the B4 is
Oh:12m:36s:550ms, then the difference between the display
times of the Il and B4 is 1200 ms more than 1 sec, and
therefore the modulo_time_base (shown by a "' mark in Figure
31) indicating the carry of a secona unit from the display-
time of the last displayed Il is added to the B4 as shown in
Figure 31. More specifically, the modulo_time_base which is
added to the B4 is 10 representing the carry of 1 sec which
is the value of the l-second digit of 1200 ms. And the
VOP_time_ increment for the B4 is 200 which is the value less
than 1 sec, obtained from the difference between the display
times between the Il and B4 (the value is obtained by
subtracting from the display time of the B4 the time after
the carry of a second unit obtained from the display time of
the last displayed I/P-VOP indicated by the modulo_ time base
for the B4).

The aforementioned process for the modulo_time_base and
VOP_time_increment according to the first method is:
performed at the encoder by the VLC unit 36 shown in Figures
11 and 12 and at the decoder by the IVLS unit 102 shown in
Figures 17 and 18. |

Hence, first, the process for the modulo_time_base and

87



to a variable T, and step S23 advances to step S24. Also, in step S21, in
the case where it is judged that the attention I/P-VOP is not the first

| -VOP of the processing object GOV, step S21 advances to step S22. In step
S22, a value up to the seconds digit of the display tinme of the |ast

di splayed |/ P-VOP (which is one of the VOPs constituting the processing
obj ect GOV) displayed i medi ately before the attention | /P-VOP is set to

the variable T. Then, step S22 advances to step S24. In step S24 it is
j udged V@Ret Femer ARGRRRER & |W%sésa&(?e"cf‘%’8“?ﬁebé(t tthR i BRI M3 6s equal

to OB. I.n step S24, in tge case where it is éug? hat t he nmodul o tinebase
will be described in reference to owchart of Figure 32.

The VLC UNIT 36 divides a VOP sequence into GOVs and
performs processing for each GOV.‘ Note that the GOV is
constituted so as to include at least one VOP which is
encoded by intra coding.

If a GOV is received, the VLC unit 36 will set the
received time to the encoding start absolute time of the GOV,
and the GOV will be encoded up to the second accuracy of the
encoding start absolute time as the time_code (the encoding
start absolute time up to the digit of a second is encodéd).
The encoded time code is included in a coded bit stream.
Each time an I/P-VOP constituting the GOV is received, the
VLC unit 36 sets the I/P-VOP to an attention i/P—VOP,
computes the modulo_time_base and VOP_time_increment of the
attention I/P-VOP in accordance with the flowchart of Figure
32, and performs encoding.

That is, at the VLC unit 36, first, in step S1, 0B
{where B represents a binary number}) is ssat to
modulo_time base and also 0 is set to VOP_time_increment,
whereby the modulc_time base and VOP_time_increment are
reset.

And in step S2 it is judged whether the attention I/P-

VOP is the first I-VOP of a GOV to be processed (hereinafter

referred to as a processing object GOV). In step $2, in the
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added to the attention I/P-VOP is not equal to OB, i.e., in the case where
the nodulo tinme base added to the attention I/P-VOP includes 1, step S24
advances to step S25, in which 1 in the MSB of the nodulo tine base is

del eted. Step S25 advances to step S26, in which the variable T is
incremented by 1. Then, step S26 returns to step S24. Thereafter, until in
step S24 it is judged that the nodul oti nebase added to the attention
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S4. In step S4, the difference between the time_code of the
processing object GOV.and the seqond-accuracy of the
attention I/P-VOP (here, the first I-VOP in the processing
object GOV), i.e., the difference between the time_code and
the digit of the second of the display time of the attention:
I/P-VOP is computed and set to a variable D. Then, step S4
advances to step S85.

Also, in step 82, in the case where it is judged that
the attention I/P-VOP is not the first I-VOP of the
processing object GOV, st;p 82 advances to step $3. In step
83, the differential value between the digit of the second
of the display time of the attention I/P-VOP and the digit
of the second of the display time of the last displayed I/P-
VOP (which is displayed immediately before the attention.'
IP/VOP of the VOP constituting the'processing object GOV) is
computed and the differential value is set to the variable D.
Then, step 83 advances to step S5. .

In step 85 it is judged whether the variable D is equal
to 0._ That is, it is judged whether the difference between
the time_code and the digit of the second of the display
time of the attention I/P-VOP is equal to 0, or it is judged
whether the differential value between the digit of the

second of the display time of the attention I/P-VOP and the
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95 added to the attention I/P-VOP is equal to OB, step S24 advances to
step S27, in which tinme within accuracy of a mllisecond, indicated by VOP
time increnent, is added to the variable T. The added value is recognized
as the display tinme of the attention I/P-VOP, and the process ends. Next,
when a B-VOP constituting the processing object GOV is received, the |IVLC
unit 102 sets the B-VOP to an attention B-VOP and conputes the display tine

of the attention B-VOP, based on the nodulo time base and
digit of the second of the display time of the last

displayed I/P-VOP is equal to 0. 1In step 85, in the case
where it is judged that the variable D is not equal to O,
i.e., in the case where the variaple D is equal to or
greater than 1, step S5 advances to step S$6, in which 1 is
added as the most significant bit (MSB) of the
modulo_time _base. That is, in this case, when the
modulo_time_base is, for example, 0B immediately after
resetting, it is set to 10B. Also, when the
modulo_time base is, for example, 10B, it is set to 110B.

And step S6 advances to step 87, in which the variable
D is incremented by 1. Then, step 87 returns to step S5.
Thereafter, steps 85 through S7 are repeated until in step
85 it is judged that the variable D is equal to 0. That is,
‘the number of consecutive 1's in the modulo_time base is the
same as the number of seconds corresponding to the
difference between the'timé_code and the digit of the second
6f the display time of the attention I/P-VOP or the
differential value between the digit of the second of the
display time of the attention I/P-VOP and the digit of the
second of the display time of the last displayed I/P-VOP.
And the modulo_time_base has 0 at the least significant
digit (LSD) thereof.

And in step S5, in the case where it is judged that the

variable D is equal to 0, step 85 advances to step 88, in
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VOP time increnment of the attention B-VOP in accordance with a flowchart of
Figure 35. That is, at the IVLC unit 102, first, in step S31 it is judged
whet her the attention B-VOP is one which is displayed prior to the first

| -VOP of the processing object GOV. In step S31, in the case where the
attention B-VOP is judged to be one which is displayed prior to the first

| - VOP of the processing object GOV, step S31 advances to step S33.
Thereafter, in steps, S33 to 837 as in the case of steps S23 to S27 in
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units of milliseconds is set to VOP_time_increment, and the
process ends. ‘

At the VLC circuit 36, the modulo_time_base and
VOP_time_increment of an attention I/P-VOP computed in thé
aforementioned manner are added to the attention I/P-VOP.
With this, it is included in a coded bit stream.

Note that modulo_time_ base, VOP_time_increment, and
time_code are encoded at the VLC circuit 36 by variable word
length coding.

Each time a B~VOP constituting a processing object GOV
is received, the VLC unit 36 sets the B-VOP to an attention
B-VOP, computes the modulo_time_base and VOP_time_ increment
of the attention B-VOP in accordance with a flowchart of
Figure 33, and performs encoding.

That is, at the VLC unit 36, in step 811, as in tﬁe
case of step S1 in Figure 32, the modulo_time_base and
VOP_time_increment are first reset.

And step S11 advances to step S$12, in which it is
judged whether the attention B-VOP is displayed prior to the
first I-VOP of the processing object GOV. 1In step 812, in
the case where it is judged that the attention B-VOP is one
which is displaved prior to the first I-VOP of the

processing object GOV, step 812 advances to step S14. 1In
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after the first 1-VOP of the processing object GOV, step S31 advances to
step S32. Thereafter, in steps s32 and S34 to S37, as in the case of steps
S22 and S24 to S27 in Figure 34, 96 a simlar process is perforned,
whereby the display tine of the attention B-VOP is conputed. Next, in the
second nmethod, the tine between the display tinme of an |I-VOP and the
display tinme of a B-VOP predicted fromthe I-VOP is conputed up to the

seconds digit. The_ value_ is expressed with nodulo tine base_ while the
step S14, the difference between the time_code of the

processing object GOV and the display time of the attention
B-VOP (here, B-VOP which is displayed prior to the first I-
VOP of the processing cbject GOV)‘is computed and set to a
variable D. Then, step 8§13 advances to step S15. Therefore,
in Figure 33, time within accuracy of a millisecond (the
time up to the digit of the millisecond)is set to the
variable D (on the other hand, time within accuracy of a
second is set to the variable in Figure 32, as described
above) .

Also, in step 812, in the case where it is judged that
the attention B-VOP is one which is displayed after the
first I-VOP of the processing object GOV, step S12 advances
to step 814. In step 814, the differential value between
the display time of the attention B-VOP and the display time
of the last displayed I/P-VOP (which is displaved
immediately before the attention B-VOP of the VOP
congtituting the processing object GOV) is computed and the
differential value is set to the variable D. Then, step S$13
advances to step S15.

In step 815 it is judged whether the variable D is
greater than 1. That is, it is judged whether the
difference value between the time_code and the display time
of the attention B~VOP is greater than 1, or it is judged

whether the differential value between the display time of
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mllisecond accuracy of the display time of B-VOP is expressed with VOP
time increnent. That is, the VM 6.0, as described above, the tenporal

di stance to an I-VOP or P-VOP is set to the VOP tine increment for a B-VOP
so that the weight, relative to the I-VOP or P-VOP which is enployed as a
reference image in performng the predictive coding of the B-VOP, is
determ ned fromthe B-VOP on the basis of the tenporal distance to the
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arrangggggxéﬁgrgh%é}éng%g%ed that the variable D is greater than
1, step S15 advances to step Sl7,'in which 1 is added as the
most significant bit (MSB) of the modulo_time base. In step
S17 the variable D is decremented by 1. Then, step S17
returns to step S15. And until in step S15 it is judged
that the variable D is not greater than 1, steps S15 through
S17 are repeated. That is, with this, the number of
consecutive 1's in the modulo_time_base is the same as the
number of seconds corresponding to the difference between
the time_code and the display time of the attention B-VOP or
the differential value between the display time of the.
attention B-VOP and the display time of the last displayed
I/P-VOP. And the modulo_time_base has 0 at the least
significant digit (LSD) thereof.

And in step 815, in the case where it is judged that

the variable D is not greater than 1, step S15 advances to
step 818, in which the value of the current variable D, i.e.,
the differential value between the time_code and the display
time of the attention B~VOP, or the milliseconds digit to
the right of the seconds digit of the differential between
the display time of the attention B-VOP and the display time

of the last displayed I/P-VOP, is set to VOP_time_increment,

and the process ends.
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conput ed, the tenporal distance therebetween can be conputed by the

di fference therebetween. Therefore, there is little necessity to handle
only the VOPtineincrenent for the B- VOP separately fromthe VOP tine
increments for the 1-VOP and P-VOP. On the contrary, fromthe vi ewpoi nt of
processing efficiency it is preferable that all 97 VOP tinme increments
(detailed time information) for |I-, B-, and P-VOPs and, furthernore, the

mdul o time RRothd WAL ARHHEAGY, IR TAQLTR i Re BBabaNdied 11 the

sane nmanner. _ e
VOP_time_increment of an attention B-VOP computed in the
aforementioned manner are added to the attention B-VOP.

it is included in a coded bit stream.

With this,
Next, each time the coded data for each VOP is received,

the IVLC unit 102 processes the VOP as an attention VOP.

With this process, the
time of a VOP included

36 ocutputs by dividing

IVLC unit 102 recognizes the display
in a coded stream which the VLC unit

a VOP sedquence into GOVs and also

proceséing each GOV in the above-mentioned manner. Then,
the IVLC unit 102 performs variable word length coding so
that the VOP is displayed at the recognized display time.
the IVLC unit 102 will

That is, if a GOV is received,

recognize the time_code of the GOV. Each time an I/P-VOP
constituting the GOV is received, the IVLC unit 102 sets the
I/P-VOP to an attention I/P-VOP and computes the display
time of the attention I/P-VOP, based on the modulo_time_base
and VOP_time_increment of the attention I/P-VOP in
accordance with a flowchart of Figure 34.

That is, at the IVLC unit 102, first, in step 821 it is
judged whether the attention I/P-VOP is the first I-VOP of
the processing object GOV. In step S21, in tﬁe case where
the attention I/P-VOP is judged to be the first I-VOP of the
processing object GOV, step S21 advances to step 823. 1In

step 823 the time_code of the processing object GOV is set
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Hence,

in the second nethod, the nodulo tine base and VOPti nei ncrenent for

the B-VOP are handled in the sanme manner as those for the I/P-VOP. Figure
36 shows the relation between the tine_code for a GOV and the nodulo tine
base and VOPtinme increnment in the case where the nodulo tine base and VOP
time increnment have been encoded according to the second nethod, for
exanple, in the case shown in Figure 30. That is, even in the second

met hod,
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the addition of npdulo tinme base is allomed not ongﬁﬁaor an I-VEP
d to a B-VOP,

as with the nnﬂulo tinme ase %9ded to %n |/ P-VOP, represents the switch of

synchronizati%

, in the case where it i1s judged that

8601 rits Stop S
the attention I/P-VOP is not the first I-VOP of the
processing object GOV, step 821 a§vances to step S822. 1In
step S22, a value up to the seconds digit of the display
time of the last displayed I/P-VOP (which is one of the VOPs
constituting the processing object GOV) displayed
immediately -before the attention I/P~VOP is set to the
variable T: Then, step 822 advances to step S24.

In step S24 it is judged whether the modulo_time_base
added to the attention I/P-VOP is equal to OB. 1In step S24,

in the case where it is judged that the modulo_time_ base

‘added to the attention I/P-VOP is not equal to OB, i.e., in

the case where the modulo_time_base added to the attention
I/P~VOP includes 1, step 824 advances to step S25, in which
1 in the MSB of the modulo_time_base is deleted. Step 825
advances to step 826, in which the variable T is incremented
by 1. Then, step S26 returns to step 824. Thereafter,
until in step 824 it is judged that the modulo_time_ base
added to the attention I/P-VOP is equal to OB, steps 824
through 826 are repeated. With this, the variable T is
incremented by the number of seconds which corresponds to
the number of 1's in the first modulo_time_base added to the
attention I/P-~VOP.

And in step 824, in the case where the modulo_time_base
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Furthernore, in the second nethod, the tinme of the synchronization point
mar ked by the nodul o tinebase added to a B-VOP is subtracted fromthe
display tine of the B-VOP, and the resultant valve is set as the
VOPti mei ncrenment. Therefore, according to the second nethod, in Figure 30,
the nmodul o time bases for 11 and B2, displayed between the first
synchroni zati on point of a GOV (which is tine represented by the tinecode

of the GOV) and the synchronization point marked by the tinecode + 1 sec,
are 9gadded to the attention I/P-VOP is equal to 0B, step 824

~ advances to step 827, in which time within accuracy of a
millisecond, indicated by VOP_time_ increment, is added to
the variable T. The added value ?s recognized as the
display time of the attention l/P-VOé, and the process ends.

Next, when a B-VOP constituting the processing object
GOV is received, the IVLC unit 102 sets the B-VOP to an
attention B-VOP and computes the display time of the
attention B-VOP, based on the modulo_time_base and
VOP_time_increment of the attention B-VOP in accordance with
a flowchart of Figure 35.

That is, at the IVLC unit 102, firgt, in step 831 it is
judged whether the attention B-VOP is one which is displayed
prior to the first I—VOP of the processing object GOV. 1In
step 831, in the case where the attention B-VOP is judged to
be one which is displayed prior to the first I-VOP of the
processing object GOV, step 831 advances to step 833.
Thereafter, in steps 833 to 837, as in the case of steps 8§23
to 827 in Figure 34, a similar process is performed, whereby
the display time of the attention B-VOP is computed.

On the other hand, in step 831, in the case where it is
judged that the attention B-VOP is one which is displayed
after the first I-VOP of the processing object GOV, step S31
advances to step 832. Thereafter, in steps 832 and 834 to

837, as in the case of steps S22 and S$24 to 827 in Figure 34,
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both OB. And the values of the mlliseconds unit |ower than the seconds
unit of the display tines of the Il and B2 are set to the VOP tine
increments for the 11 and B2, respectively. Also, the nodulo tinme bases for
33 and B4, displayed between the synchroni zation point rmarked by the
timecode + 1 sec and the synchronization point marked by the_tine_code + 2
sec, are both 10B. And the values of the mlliseconds unit |ower than the
seconds unjt of the display tines_of the B3 and B4 are set to the VOP
tineinér éféﬁ%iafrorp‘f‘i’l‘ée § it RRrLPETedyt j(WReTePruhR rdbspl athetime of
nmodul o_ti ne bgse f.or Pg, di spl ayed between the synchronization point marked

by t he tiSeR L8Rt oN SBEVRRY 4 eSCPREASShi zati on poi nt marked by the tine

code + 3 sec .
Next, in the second method, the time between the

display time of an I-VOP and the display time of a B-VOP
predicted from the I-VOP is computed up to the seconds digit.
The value is expressed with modulo_time_base, while the
millisecond accuracy of the display time of B-VOP is
expressed with VOP_time increment. That is, the VM-6.0, as
described above, the temporal distance to an I-VOP or P-VOP
is set to the VOP_time_increment for a B-&OP so that the
weight, relative to the I-VOP or P-VOP which is employed as
a reference image in performing the predictive coding of the
B-VOP, is determined from the B-VOP on the basis of the
temporal distance to the I-VOP or P-VOP arranged across the
B-VOP. For this reason, the VOP_time_ increment for the I-
VOP or P-VOP is different from the time from the
synchronization point marked by the last encoded/decoded
modulo_time base. However, if the display time of a B-VOP
and also the I-VOP or P-VOP arranged across the B-VOP are
computed, the temporal distance therebetween can be computed
by the difference therebetween. Therefore, theré ig little
neceksity to handle only the VOP;time_increment for the B-
VOP separately from the VOP_time_ increments for the I-VOP
and P-VOP. On the contrary, from the viewpoint of

processing efficiency it is preferable that all
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s 110B. And the value of the mlliseconds unit |ower than the seconds unit
of the display tine of the P5 is set to the VOP tine increnment for the P5.
For exanple, in Figure 30 if it is assunmed that the display tine of the I1
s Ch:12m 35s: 350nms and al so the display tinme of the B4 is -
Oh: 12m 36s: 550nms, as descri bed above, the nodul o tinme bases for |1 and B4
are 03 and 10B, respectively. Also, the VOP tine increnents for |11 and B4
are OB are 350 nms and 550 nms (which are the mlliseconds unit of the
di spl a¥ QR pbime doperementys etafideshepinendafometiondr faw I-, B-,
nodul oti mebase and VOP tinme increnent according to the second nethod, as in
the 99 and P-VOPs and, furthermore, the modulo_time bases (second-
accuracy time information) be handled in the same manner.
Hence, in the second method, the modulo_time base and
VOP_time_increment for the B-VOP are handled in the same
manner as those for the I/P-VOP.
Figure 36 shows the relation between the time_code for
a GOV and the modulo_time_base and VOP_time_increment in the
case where the modulo_time base and VOP_time_increment have
been encoded according to the second method, for example, in
the case shown in Figure 30,
That is, even in the second method, the addition of
modulo_time base is allowed not only for an I-VOP and a P~
VOP but also for a B-VOP. And the modulo_time_ base added to
a B-VOP, as with the modulo_time_base added to an I/P-VOP,
represents the switch of synchronization points.
Furthermore, in the second method, the time of the
sfnchronization point marked by the modulo_time_base added
to a B-VOP is subtracted from the display time of the B-VOP,
and the resultant valve is set as the VOP_time_increment.
Therefore, according to the second method, in Figure 30,
the modulo_time_bases for Il and B2, displayed between the
first synchronization point of a GOV {(which is time

represented by the time_code of the GOV) and the

synchronization point marked by the time_code + 1 sec, are
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case of the first method, is performed by the VLC unit 36 shown in Figures
11 and 12 and also by the I'VLC unit 102 shown in Figures 17 and 18. That
is, the VLC unit 36 conputes the nodulo tine base and VOPtinme for an

| /P-VOP in the sane manner as the case in Figure 32. Also, for a B-VOP,
each time the B-VOP constituting a GOV is received, the VLC unit 36 sets
the B-VOP to an attention B-VOP and conputes the nodul o tinme base and VOP

time increment of the attention B-VOP in accordance w th
both 0B. And the values of the milliseconds unit lower than

the seconds unit of the display times*df~the I1 and B2 are
set to the VOP_time_increments for the Il and B2,
respectively. Also, the modulo_t?me_bases for B3 and B4,
displayed between the synchronization point marked by the
time_code + 1 sec and the synchronization point marked by
the time_code + 2 sec, are both 10B. And the values of the
milliseconds unit lower than the seconds unit of the display
times of the B3 and B4 are set to the VOP_time_increments
for the B3 and B4, respectively. Furthermore, the
modulo_time_base for P5, displayed between the
synchronization point marked by the time_code + 2 sec and
the synchronization point marked by the time_codeﬁ+ 3 sec,
is 110B. And the value of the milliseconds unit lower than
the seconds unit of the display time of the PS5 is set to the:
VOP_time_increment for the P5. |

For example, in Figure 30 if it is assumed that the
display time of the I1 is Oh:12m:35s:350ms and also the
display time of the B4 is.Oh:12m:36s:550ms, as described
above, the modulo_time_bases for I1 and B4 are 0B and 10B,
respectively. Also, the VOP_time_increments for Il and B4
‘are OB are 350 ms and 550 ms (which are the milliseconds
unit of the display time), respectiveLy.

The aforementioned process for the modulo_time_base and

VOP_time_increment according to the second method, as in the
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a flowmchart of Figure 37. That is, at the VLC unit 36, first, in step $41
the nodulo tine base and VOP tinme increnent are reset in the sane manner as
the case in step S1 of Figure 32. And step S41 advances to step S42, in
which it is judged whether the attention B-VOP is one which is displayed
prior to the first 1-VOP of a GOV to be processed (a processing object

GOV) .

In step S42, in the case where it is judged whether the attention

B-VOP is one which is displayed prior to the first 1-VOP of the processing
obj ect @owe sifeptimazfigahorethodst dis arfprmadpoBvithet LG Ghéte @k
between the tine code of the processing ob&ect &0V and the second-accuracy

of the YRe¥Atildh Bigewes ¥l and 12 and a

so by the IVLC unit 102
shown in Figures 17 and 18.

That is, the VLC unit 36 coqputes the modulo_time base
and VOP_time_for an I/P-VOP in the same manner as the case
in Figure 32.

Also, for a B—VOP, each time the B-VOP constituting a
GOV is received, the VLC unit 36 sets the B-VOP tolan
attention B-VOP and computes the modulo_time_base and
VOP_time_ increment of the attention B-VOP in accordance with
a flowchart of Figure 37.

That is, at the VLC unit 36, first, in step 841 the
modulo_time base and VOP_time_increment are reset in the
same manner as the case in step S1 of Figure 32.

And step S41 advances to step 842; in which it is
judged whether the attention B-VOP is one which is displayved
prior to the firgt I-VOP of a GOV to be processéd (a
processing object GOV). 1In step S42, in the case where it
is judged whether the attention B-VOP is one which is
displayed prior to the first I-VOP of the processing object
GOV, step S42 advances to step S844. In step S44, the
difference between the time_code of the processing object
GOV and the second-accuracy of the attention B-VOP, i.e.,
the difference between the time code and the seconds digit

of the display time of the attention B-VOP is computed and
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the difference between the tinme_code and the seconds digit of the display
time of the attention B-VOP is conputed and 100 set to a variable D.
Then, step S44 advances to step S45. Also, in step S42, in the case where
it is judged that the attention B-VOP is one which is displayed after the
first I-VOP of the processing object GOV, step S42 advances to step $S43. In
step $43, the differential value between the seconds digit of the display
time of the attention B-VOP and the seconds digit of the display tine of
the | astet to a variable D. Then, step S44 advances to step S845.
Also, in step 842, in the case where it is judged that
the attention B-VOP is cone which is displayed after the
first-11V0P of the processing objgct GOV, step 842 advances
to step 843. In step S43, the differential value Between
the seconds digit of the display time of the attention B-VOP
and the seconds digit of the display time of the last
displayed I/P—VOP {(which is one of the VOPs constituting the
processing object GOV, displaved immediatgly before the
attention B-~VOP) is computed and the differential value is
set to the variable D. Then, step S43-a@vances to step S845.
In step 845 it is judged whether the variable D is
equal to 0. That is, it is judged whether the difference
between fhe time_code and the seconds digit of the display
time of the attention B-VOP is equal to 0, or it is judged
whether the differential value between the seconds digit of
the display time of the attention B-VOP and the seconds
digit of the display time of the last displayed I/P-VOP is
equal to 0 sec. In step S45, in the case where it is Jjudged
that the variable D is not equal to 0, i.e., in the case
where the variable D is equal to or gréater than 1, step 845
advances to step 846, in which 1 is added as the MSB of the
modulo_time_base.

And step S46 advances to step S47, in which the

variable D is incremented by 1. Then, step 847 returns to
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di spl ayed 1/ P-VOP (which is one of the VOPs constituting the processing
obj ect GOV, displayed immediately before the attention B-VOP) is conputed
and the differential value is set to the variable D. Then, step S$S43
advances to step S45. In step S45 it is judged whether the variable Dis
equal to 0. That is, it is judged whether the difference between the
time_code and the seconds digit of the display tinme of the attention B-VOP
is equal to O, or it is judged whether the differential value between the

secondstéiryi$45f t Rheatiepfboryi metifl the stemtSdHh BLvR diwdged ddwbds
digit of the display time of the |last displayed |[/P-VOP is equal to O sec.
In st ephsysrarhapie dasksweaivdl 1t sOj ugdard ndd S5t kdnarghbFé 'Daze not
equal i%ﬁﬁaéégl’ Eﬁi@“ﬁg?sgith this, the number of consecutive 1l's
in the modulo_time base is the same as the number of seconds
.corresponding to the difference between the time_code and
the seconds digit of the display time of the attention B-VOP
or the differential value between the seconds digit of the
display time of the attention B-VOP and the seconds digit of
the display time of the last displayed I/P-VOP. And the
modulo_time base has 0 at the LSD thereof.
And in step S45, in the case where it is Jjudged that
the variable D is equal to 0, step S45 advanées to step 848,
in which time finer than the seconds accurady of the display
time of the attention B-VOP, i.e;, time in the millisecond
unit is set to the VOP_time_ increment, and the process ends.
On the other hand, for an I/P-VOP the IVLC uniﬁ 102
éomputeé the display time of the I/P-VOP, based on the
modulo_time_base and VOP_time_ increment in the same manner
as the above-mentioned case in Figure 34.
Also, for a B-VOP, each time the B-VOP constituting a
GOV is received, the IVLC unit 102 sets the B-VOP to an
attention B~VOP and computes the display time of the
attention B-VOP, based on the modulo_time_base and

VOP_time_increment of the attention B-VOP in accordance with

a flowchart of Figure 38.
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where the variable Dis equal to or greater than 1, step S45 advances to
step S46, in which 1 is added as the MSB of the nodul oti nebase. And step
S46 advances to step S47, in which the variable Dis increnented by 1.
Then, step S47 returns to 101 step S45. Thereafter, until in step S$45 it
I's judged that the variable Dis equal to 0, steps S45 through S47 are
repeated. That is,  with this, the nunber of consecutive 1's in the nodulo

time base is Epe sanme as the nunber of, seconds _. . . .
That i1is, at the IVLC unit 102, first, in step S51 it is

judged whether the attention B-VOP is one which is displayed
prior to the first I-VOP of the processing object GOV. 1In
step 851, in the case where it is judged that the attention
B-VOP is one which is displayed prior to the first I-VOP of
the processing object GOV, step 851 advances to step S52.

In step 852 the time_code of the processing object GOV is
set to a variable T, and step 852 advances to step S$54.

Also, in step €51, in the case where it is judged that
the attention B-VOP is one which is displ;yed after the
first I-VOP of the processing object GOV, step 851 advances
to step S53. 1In step 853, a value up to the seconds digit
of the display time of the last displayed I/P-VOP .(which is
one of the VOPs constituting the processing cbject GOV,
displayed imﬁediately before the attention B-VOP) is set to
the variable T. Then, step 853 advances to step S54.

In step 854 it is judged whether the moduloc_time_base
added to the attention B-~VOP is equal to 0B. In step S54,
in the case where it is judged that the modulo_time base
added to the attention B-VOP is not equal to OB, i.e., in
the case where the mcdulo_time_ base added to the attention
B-VOP includes 1, step S54 advances to step 855, in which
the 1 in the MSB of the modulo_time_base is deleted. Step.
855 advances to step 856, in which the variable T is

incremented by 1. Then, step S56 returns to step S$54.
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corresponding to the difference between the tinecode and the seconds digit
of the display tine of the attention B-VOP or the differential value

bet ween the seconds digit of the display time of the attention B-VOP and
the seconds digit of the display time of the |ast displayed I/P-VOP. And
the nodul otime base has O at the LSD thereof. And in step S45, in the case
where it is judged that the variable Dis equal to 0, step $S45 advances to

step S48, in which tine finer than the seconds: accuracg of the display tine
of the TReRARESSH: eptil dn ?Fﬁ@ SR 4 Het n} 71 P88ERd that itheet to the

VOP time increnent, and the cess On the other hand, for an | / P- VOP
Uhe | viedite: Fame Jantecddhs (o thi @ bRt ioRs HTVORORS ML oot B

steps 854 through 856 are repeated. With this, the wvariable
T is incremented by the number of seconds which corresponds
to the number of 1's in the first modulo_time_base added to
the attention B-VOP.

And in step 854, in the case where the modulo_time_base
added to the attention B-VOP is equal to 0B, step 854
advances to step 857, in which time within accuracy of a
millisecond, indicated by the VOP_time_in;rement, is added
to the variable T. The added value is recognized as the
display time of the attention B-VOP, and the process ends.

. Thus, in the embodiment of the present inveﬁtion, the
GOV layer for encoding the encoding start absolute time is
introduced into the hierarchical constitution of an encoded
bit stream. This GOV layer can be inserted at an
appropriate position of the encoded bit stream as well as at
the head of the encoded bit stream. In addition, the
definitions of the modulo_time_base and VOP_time_increment
prescribed in the VM-G;O have been changed as described
above. Therefore, it becomes possible in all cases to
compute the display time (absolﬁte time) of each VOP
regardless of the arrangement of picture types of VOPs and

the time interval between adjacent VOPs.

Therefore, at the encoder, the encoding start absolute
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nodul o tinme base and VOP tine increnent in the same manner as the
above-nentioned case in Figure 34. Also, for a B-VOP, each tine the B-VOP
constituting a GOV is received, the IVLC unit 102 sets the B-VOP to an
attention B-VOP and conputes the display tine of the attention B-VOP, based
on the nodul oti nebase and VOP tine increnment of the attention B-VOP in
accordance with a flowhart of Figure 38. 102 That is, at the I'VLC unit

102, first, |n stechSéit is ) .
time 1s encoded at a GOV unit and also the modulo_time_base

and VOP_time_increment of each VOP are encoded. The coded
data is included in a coded bit stream. With this, at the
decoder, the encoding staft absoclute time can be decoded at
a GOV unit and also the modulo_time base and
VOP_time_increment of each VOP can be decoded. And the
digplay time of each VOP can be decoded, so it becomes
possible to perform random access efficiently at a GOV unit.

Note if the number of l1l's which are added to
modulo_time_base is merely increased as a.synchronization
point is switched, it will reach the huge number of bits.
For example, if 1 hr (3600 sec) has elapsed since the time
marked by time_code (in the case where a GOV is constituted
by VOPs equivalent to that time), the médulo_time_base will
reach 3601 bits, because it is constituted by.a 1 of 3600
bits and a 0 of 1 bit. |

Hénce, in the MPEG-~4 the modulo_time_base is prescribed

. so0 that it is reset at an I/P-VOP which is first displayed
after a synchronization point has been switched.

Therefore, for example, as shown in Figure 39, in the
case where a GOV is constituted by Il and B2 displayed
between the first synchronization point of the GOV (which is
time represented by the time_code of the GOV) and the
synchronization point marked by time_code + 1 sec, B3 and B4

displayed between the synchronization point marked by the
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judged whether the attention B-VOP is one which is displayed prior to the
first 1-VOP of the processing object GOV. In step S51, in the case where it
is judged that the attention B-VOP is one which is displayed prior to the
first I-VOP of the processing object GOV, step S51 advances to step S52. In
step S52 the tinme code of the processing object GOV is set to a variable T,
and step S52 advances to step S54. Also, in step S51, in the case where it
is judged that the attention B-VOP is one which is displayed after the
first [ChEp _GPdehet p?~oé@%i%fg‘PoBPscFY@G\kr%?éﬁa%PfaoF&%B markedpb¥s3. |
step S53, a,value up to the secopds digit_of. . the display tinme of the |ast
G Shi aie T FERGGSSRR $n2 SShe B RS KoL SRIANSH | BY EHRE D BRB<i ng

obj ect

>

é%%ghronization point marked by the time_code + 2 sec and
the synchronization point marked by the time_code + 3 sec,
B7 displayed between the synchronization point marked by the
time code + 3 sec and the synchronization point marked by
the time_code + 4 sec, and B8 displayed between the
synchronization point marked by the time code + 4 sec and
the synchronizatiqn point marked by the time_code + 5 sec,
the modulo_time bases for the Il and B2, Aisplayed between
the first synchronization point of the GOV and the
synchronization point marked by the time_code + 1 sec, are
set to OB.

Also, the modulo_time bases for the B3 and B4,
displayed between the synchronization point marked by the
time_éode + 1 sec and the synchronization point marked by
the time_code + 2 sec, are set to 10B. Furthermore, the
modulo_time base for the P5, displayed between the
synchronization point marked by the time_code + 2 sec and
the synchronization point marked by the time_ code + 3 sec,
is set to 110B.

Since the P5'is a P-VOP whidh is first displayed after
the first synchronization point of a GOV has been switched
to the synchronization point marked by the time_code + 1 sec,

the modulo_time_base for the P5 is set to 0B. The
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di spl ayed i medi ately before the attention B-VOP) is set to the variable T.
Then, step S53 advances to step S54. In step S54 it is judged whether the
nodul o ti ne base added to the attention B-VOP is equal to OB. In step Sb4,
in the case where it is judged that the nodul oti nebase added to the
attention B-VOP is not equal to OB, i.e., in the case where the nodulo tinme
base added to the attention B-VOP includes 1, step S54 advances to step
S55, in which the 1 in the MSB of the nodulo tine base is deleted. Step.
S55 adwaodelot dismepb8Be fior whhehB6he wiak¢hbie Wisplayednwmfiterbyghe BS,
Then, step S56 returns to step S54. 103

is set on the assumption that a reference synchronlzatlon

point used in computing the display time of the P5, i.e.,

the synchronization point marked by the time_code + 2 sec in

this case is the first synchronization point of the GOV.

Therefore, the modulo_time_base for the B6 is set to OB.

Thereafter, the modulo_time base for the B7, displayed

between the synchronization point marked by the time_code +

3 sec and the synchronization point marked by the time_code

+ 4 sec, is set to 10B. The modulo_time_ base for the B8,

displayed between the synchronization point marked by the

time_code + 4 sec and the synchronization point marked by

the time_code + 5 sec, is set to 110B.

The process at the encoder (VLC unit 36) described in

Figures 32, 33, and 37 is performed so as to set the

modulo_time_base in the above-mentioned manner.

«  Also, in this cése, when the first displayved 1I/P-VOP
after the switch of synchronization points is detected, at
the decoder (IVLC unit 102) there is a need to add the
number of seconds indicated by the modulo_time_base for the
I/P-VOP to the time_code and compute the display time. For
instance, in the case shown in Figure 39, the display times
of Il to P5 can be computed by adding both the number of

seconds corresponding to the modulo_time base for each VOP

and the VOP_time_increment to the time_code. However, the
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Thereafter, until in step S54 it is judged that the nodul oti nebase added to
the attention B-VOP.is equal to OB, steps S54 through S56 are repeated.
Wth this, the variable T is incremented by the nunber of seconds which
corresponds to the nunber of 1's in the first nodulo tinme base added to the
attention B-VOP. And in.step S54, in the case where the nodulo tine base
added to the attention B-VOP is equal to OB, step S54 advances to step S57,
in which tinme within accuracy of a mllisecond, indicated by the VOP tine

i ncr em&isPlavadd@es oofhB6 9 Bfe HismHavedeadf L swhdcdyri gefizst he
displayed aftei a switch of synchronization points, need to
be computed by adding both the number of seconds
corresponding to the modulo_time_Pase for each VOP and the
VOP_time_ increment to the time_code and, furthermore, by
adding 2 seconds which is the number of seconds
corresponding to the modulo_time_base for P5. For this
reason, the prbcess described in Figures 34, 35, and 38 is
performed so as to compute display time in the
aférementioned manner. .

Néxt, the aforementioned encoder and decoder can also
be realized by dedicated hardware or by causing a computer
to execute a program which performs the above-mentioned
process. ’

Figure 40 shows the constitution example of an
embodiment of a computer which functions as the encoder of
Figure 3 or the decoder of Figure 15.

A read only memory (ROM) 201 stores a boot program, etc.
A central processing unit 202 performs various processes by
executing a program stored on a hard disk (HD) 206 at a
random access memory (RAM) 203. ‘The RAM 203 temporarily
stores programs which are executed by the CPU 202 or data
necessary for the CPU 202 to process. An input section 204
is constituted by a keyboard or a mouse. The input section

204 is operated when a necessary command or data is input.
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display time of the attention B-VOP, and the process ends. Thus, in the
enbodi nent of the present invention, the GOV | ayer for encoding the
encodi ng start absolute tinme is introduced into the hierarchical
constitution of an encoded bit stream This GOV | ayer can be inserted at an
appropriate position of the encoded bit streamas well as at the head of
the encoded bit stream In addition, the definitions of the nodulo tine
base and VOPtine increpent prescribed in the VM6.0 have been changed as
descri Bad abbRBt BRFEIBR 208 bRcerBsbidsstede £RXal9xBRES t P oApPUte the

di splay ting (absoJute tine) of each VOP regardl ess of the arrangenent of
pi ct ur S4SRER oP“ﬂ}%léﬁéag%EQ?Fé LRt @CSRATRRDGee ¥ i) ateRtnedpof the

CPU 202. The HD 206 stores programs to be executed by the
CPU 202, image data to be encodeq, coded data (coded bit
stream) , decoded image data, etc. A communication interface
(I/F) 207 receives the image data of an encoding object from
external equipment or transmits a coded bit stream to
external equipment, by controlling communication between it
and external equipment. Also, the communication I/F 207
receives a coded bit stream from an external unit or
transmits decoded image data to an external unit.

By causing the CPU 202 of the thus-constituted computer
to execute a program which performs the aforementioned
process, this computer functions as the encoder of Figure 3
or the decoder of Figure 15.

In the embodiment of the present invention, although
VOP_time_increment represents the display time of a VOP in
the unit of a millisecond, the VOP_time_increment can also
be made as follows. That is, the time between one
synchronization point and the next synchronization point is
divided into N points, and the VOP_time_increment can be set
to a value which represents the nth position of the divided
point corresponding to the display time of a VOP. 1In the
case wheré the VOP_time_increment is thus defined, if N =

1000, it will represent the display time of a VOP in the
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Therefore, at the encoder, the encoding start absolute 104 time is

encoded at a GOV unit and also the nodulo tine base and VOP tine increnent
of each VOP are encoded. The coded data is included in a coded bit stream
Wth this, at the decoder, the encoding start absolute tinme can be decoded
at a GOV unit and also the nodulo tinme base and VOP tinme_increnent of each
VOP can be decoded. And the display tine of each VOP can be decoded, so it

becones possihle to formrandom access efficie at. a va uni t,
uéﬁt of a mi iseconé{ In thgs case, aT%M%ugh information

on the number of divided points between two adjacent
synchronization points is required, the number of divided
points may be predetermined or the number of divided points
included in an uppertlayer than a GOV layer may be
transmitted to a deccder.

According to the image encoder as set forth in claim 1
and the image encoding method as set forth in claim 6, one
or more layers of each sequence of objects constituting an
image are partitioned into a plurality of.groups, and the
groups are encoded. Therefore, it becomes possible to have
random access to the encoded result at a group unit.

According to the image decoder as set forth in claim 11
and the image decoding method as set forth in claim 16, a
coded bit stream, obtained by partitioning one or more
layers of each sequence of objects constituting the image
into a plurality of groups and alsc by encoeding the groups,
is decoded. Therefore, it becomes possible to have random
access to the coded bit stream at a group unit and decode
the bit stream.

According to the distribution medium as set forth in
claim 21, a coded bit stream, obtained by partitioning one
dr more layers of each sequence of objects constituting the
image into a plurality of groups and also by encoding the

groups, is distributed. Therefore, it becomes posgible to
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Note if the nunber of 1's which are added to nodul o_tinebase is nerely

I ncreased as a synchronization point is swtched, it wll reach the huge
nunber of bits. For exanple, if 1 hr (3600 sec) has el apsed since the tine
mar ked by tinme_code (in the case where a GOV is constituted by VOPs
equivalent to that tine), the nodul oti nebase will reach 3601 bits, because
it is constituted by a 1 of 3600 bits and a O of 1 bit. Hence, in the
MPEG- 4 t he nodul oti nebase is prescribed so that it is reset at an |/ P-VOP
whi ch Pave rEangicm ageess (e theyrodashibiti shrgimt2had KERSPRWRAfed.
Therefore, fqr exanple, as own in Figure 39, in the %ase where a GOV is
constitut ed qqr HngQHEBFaﬁgﬁge ncoder as set forth in claim 26

and the image encoding method as set forth in claim 29,
second-accuracy time information which indicates time within
accuracy of a second is generated and detailed time
informatién, which indicates a time period between the
second-accuracy time information directly before display
time of I-VOP, P-VOP, or B-VOP and the display time within

" accuracy finer than accuracy of a second, is generated.
Therefore, it becomes possible to recogni;e the display
times of the I-VOP, P-VOP, and B-VOP on the basis of the
second-accuracy time information and detailed time
information and perform random access on the basis of the
recognition result.

According to the image decoder as set forth in claim 32
and the image decoding method as set forth in claim 35, the
display times of the I-VOP, P-VOP, and B-VOP are computed
based on the second-accuracy time information and detailed
time informatioh. Therefore, it becomes possible to perform
random access, based on the display time.

According to the distribution medium as set forth in
claim 38; there is distributed a coded bit stream which is
obtained by generating second-accuracy time informatiqn'

which indicates time within accuracy of a éecond, also by

generating detailed time information which indicates a time
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between the first synchronization point of the GOV (which is tine
represented by the tine code of the GOV) and the synchroni zation point

mar ked by tinmecode + 1 sec, B3 and B4 di spl ayed between the synchroni zation
poi nt marked by the 105 ti mecode + 1 sec and the synchronizati on point
mar ked by the tinecode + 2 sec, 'P5 and B6 di spl ayed between the
synchroni zati on point narked by the tine_code + 2 sec and the

synchroni zati.o oi nt ked b tge time code, + 3 sec, B7 dLsplaxed bet ween
t he syﬁﬁﬁ%ﬂ?z %Bi qnﬁ%%an yaﬂﬁyracy time information irectly

before display time of I-VOP, P~VOP, or B-VOP and the
display time within accuracy finer than accuracy of a second,
and furthermore by adding the sécond—accuracy time
informatiqn and detailed time information to a corresponding
I-VvOP, P-VOP, or B-VOP as information which indicates
display time of said I-VOP, P—VOP? or B-VOP. Therefore, it
becomes possible to recognize the display times of the I-VOP,
P-VOP, and B-VOP on the basis of the second-accuracy time

information and detailed time information and perform random

access on the basis of the recognition result.

Industrial Applicability

The present invention can be utilized in image
information recording-regenerating units in which dynamic
im#ge data is recorded on storage media, such as a magneto-
optical disk, magnetic tape, etc., and also the recorded
data is regenerated and displayed on a display. The
invention can also be utilized in videoconference systems,
videophone systems, broadcasting equipment, and multimedia
data base retrieval systems, in which dynamic image data is
transmitted from a transmitter side to a receiver side
through a transmission path and, on the receiver side, the
received dynamic data is displayed or it is edited and

recorded.
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timecode + 3 sec and the synchroni zati on point mar ked by the tinme_code + 4
sec, and B8 displayed between the synchronization point marked by the
time_code + 4 sec and the synchronization—poirnt—marked by the tine code + 5

sec, the nodul o tinmebases for th di spl ayed between the first
synchroni zati on point of the mm,m;!ﬂguﬂiﬂﬂﬁl zation point nmarked by
the tinmecode + 1 sec, are set to OB.c AlLSOy ¥odul o time bases for the B3
and B4, displayed between the synchronization point marked by the timecode
+ 1 sec and the synchroni zati on point narked by the tinme code + 2 sec, are
set to 10B. Furthernore, the ”Dd“'Otkﬁiﬁﬁig for.the P5, displayed between

t he .

1. An image encoder for encoding an image and outputting
the resultant code& bit stream, the image encoder
comprising:
receivingbpéans for receiving said image; and
encoding mfags/for partitioning one or moré layers of
each sequence of objects constituting said image into a
plurality of groups and encoding said gro;ps.
2. The image encoder as set forth in claim 1, wherein,
when said object is intra éncoded or inter encoded, said
encoding m fis partitions a sequence of said objects into
groups which includes at least one object that is intra
encoded.
3. The image encoder as set forth in claim 1, wherein said
éncoding m né includes, in said object group, encoding
start second-accuracy absolute time which is an absolute
time in said image seguence at whichbthe encoding is started
and also which is time within accuracy of a second.
4. The image encoder as set forth in claim 1, wherein,
when it is assumed that an object which is encoded by
intracoding is an intra;video object plane (i-VOP), an
objéct which is encoded by either intracoding or forward

predictive coding is a predictive-VOP (P-VOP), and that an
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synchroni zati on point marked by the timeeode + 2 sec and the
synchroni zati on poi nt marked by the tiﬂﬁg&ﬁﬂg + 3 sec, is set to 110B

Since the P5 is a P-VOP whi atm‘“umm yed after the first
synchroni zati on point of a hed to the synchroni zation

poi nt marked by the timecode * 1I° séc, the nodulo time base for the PSis
set to OB. The 106 nodul o tine base for the B6, which is displayed after

the B5, is set on the assunption that a reference synchronization
object which is encoded by either intracoding, forward

predictive coding, backward predictive coding, or
bidirectionally predicti&e-VOP.is a bidirectionally
predictive-VOP (B-VOP), said encqﬁer further comprises:

second-accuracy time information generation means for
generating second-accuracy tiﬁe information which indicates
time within éccuracy of a second based on said encoding
start second-accuracy absolute time;'

detailed_time information generation ﬁéans for
generating detailed ﬁime information whic£ indicates a time
period between said second-accuracy time informatioﬂ
directly before display time of said I-VOP, P-VOP, or B-VOP
included in said object group and the display time within
accuracy finer than acgcuracy cof a second; and

addition means’for adding said second-accuracy time
information and detailed time information to a corresponding
I-VQOP, P-VOP, or B-VOP as information which indicates
display time of said I-VOP, P-VOP, or B-VOP.
5. The image encoder as set forth in claim 4, wherein said
second-accuracy time information generation means generates,
as second-accuracy time information for a predetermined
object, a time between said encoding start second-accuracy
absolute time and display time of said predetermined object
which is represented within accuracy of a second, or a time

between display time of an I-VOP or P-VOP displayed
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poi nt used in conputing the display tine of the P5, i.e., the
synchroni zation point marked by the tinme code + 2 -seec-in-thi's ¢case s the

first synchronization point of the GOV. Therefore, t se for
the B6 is set to OB. Thereafter, the nmodulo time bﬁiﬂ@!ﬁmaw”mmrspl ayed
bet ween the synchroni zation point marked by the ting L sec and the
synchroni zation point marked by the tinmecode + 4 sec, is set to 10B. The
modul o tinmebase for the B8, displayed between the synchronization_point
mar ked pmedd ated¥obefore sgaidhpradetorminsd Akjeatpsnd dhsrd@d¥y the
timecode + 5 sec, is set to 110B. The process at the encoder (VLC unit 36)
descri bemen off giréd Predstermingd jabjeefombdrol §s reprtephed
within accuracy of a second.
-6. An imagé encoding method of.encoding an image and
outputting the resultant coded bit stream, the image
encoding method comprising:
a receiving step of receiving said image; and
an encoding step of partitioning one or more layers of
each sequence of objects constituting said image into a
plurality of_groups and encoding said groups.
7. The image encoding method as set forth in claim 6,
wherein, when a sequence of said object is intra encoded or
inter encoded, in said encoding step a sequence of said
objects is partitioned into grohps which includes at least
one object that is intra encoded.
8. The image encoding method as set forth in claim 6,
wherein in said encoding step, encoding start second-
accuracy absolute time, which is an absolute time in said
image sequence at which the encoding is started and also
which is time within accuracy of a second, is included in
said object group.
9. The image encoding method as set forth in claim 8,
" wherein, when it is assumed that an object which is encoded

by intracoding is an intra-video object plane (I-VOP), an

object which is encoded by either intracoding or forward
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modul o time base in the above-nentioned manner.. Al so,_in this case, when
the first 'displayed I/P-VOP after the switch of synchronlzatlon points is

detected, at the decoder (IVLC unit 102) the Humummﬁmlmdd t he nunber

of seconds i ndi cated by the nodul o tinme base to the

ti mecode and conpute the display tinme. For i nst ahcet iM the*case shown in

Figure 39, the display times of 11 to P5 can be conputed by addi ng both the

nunber of seconds corresponding to the nodulo tine base for each VOP and

t he VORredictdnenepodiod Hes t & npredd.ctiovev¥PP t(R-VIQF) , and that an
cbject which is encoded by either intracoding, forward
predictive coding, backward predictive coding, or
bidirectionally predictive-VOP is‘a bidirectionally
predictive-VOP (B-VOP), said image enéoding method further
comprises:

a second-accuracy time information generation step of
generating second-accuracy time information which indicates
time within accuracy of a second based on said encoding
start second-accuracy absolute time;

a detailed time information generation step of
generating detailed time information which indicates a time
period between said second-accuracy time information
directly before display time of said I-VOP, P-VOP, or B-VOP
included in said object group and the display time within
accuracy finer than accuracy of a second; and

an addition step of adding said second-accuracy time
information and detailed time information to a corresponding
I-VvOP, P-VOP, or B-VOP as information which indicates
display time of said I-VvOP, P-VOP, or B-VOP.

10. The image encoding method as set forth in claim 9,
wherein said second-accuracy time information generation
step generates, as second-accuracy time information for a

predetermined cbject, a time between said encoding start

second-accuracy absolute time and display time.of said
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display tinmes of B6 to B8, displayed after P5 whichh is first displayed
after a switch of synchroni zation points, neeﬂ}&aﬁbe conput ed by addi ng

bot h t he nunber of seconds corres?ﬂlﬂ“ﬂ“ ﬂ dul o_tinme base for each
VOP and the VOP time increnent to! , furthernore, by adding

2 seconds which is the number of sécorids corresponding to the nodulo tine
base for P5. For this reason, the process described in Figures 34, 35, and
38 is perforned so as to conpute display tine in the aforenenti oned manner.
Next , thredediemminpdnabiecbdwhialy becoepresentedovidhianl ageunacy of
dedi cated hardware or by causing a conputer
a second, or a time between display time of an I-VOP or P-
VOP_displayed immediately before said predetermined object
and display time of said predeterpined object ﬁhich is
represented within accuracy of a second.
11. An image decoder for decoding an image, comprising:
receiving means for receiving a coded bit stream
obtained by partitioning one or'more lavers of each seguence
of objects constituting said image into a plurality of
groups and also by encoding the groups; and
decoding means for decoding said coded bit stream.
12. The image decoder as set forth in claim 11, wherein,
when said object is intra encoded or inter encoded, a
sequence of said objects is partitioned into groups which
includes at least one object that is intra encoded.
13. The image decoder as set forth in c¢laim 11, wherein
said group of objects includes encoding start second-
accuracy absolute time which is an absoclute time in said
image sequence at which the encoding is started and also
which is time within accuracy of a second; and which further
comprises display time computation means for computing the
display tiﬁe of said object included in said group of
objects on the basis of said encoding start second accuracy

absolute time.

14. The image decoder as set forth in eclaim 13, wherein,
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to execute a program which perfornms the above-nenti oned process—Fi-gure. 40
shows the constitution exanple of an enbodi nent of a conpu

l.ch
functions as the encoder of Figure 3 or the decoder of Fi g?;ﬁg,w!, Hmw“"’
only menmory (ROVM) 201 stores a boot program etc. A central '« p
202 perfornms various processes by executing a programstored on a har d *di &k
(HD) 206 at a random access nenory (RAM 203. The RAM 203 tenporarily

stores prograns which are executed by the CPU 202 or data necessary for the
CPU 20¥hef pt Bcdss 29pumpautthatt #BnoPILG ¥RASH tit RN69d8%B¥oard or a

nouse. .The i npuyt section 204 is operated en a necessary command or data
is inp&gtracg ing is an %ntra—egdeo oﬁtht plane ?IZVOP), an

object which is encoded by either intracoding or forward
predictive coding is a predictive-VOP (P-VOP), and that an
object which is encoded by either intracoding, forward
predictive coding, backward predictive coding, or
_ bidirectionally predictive-VOP is a bidirectiocnally

predictive-vVOP (B—VOP),

| second-accuracy time information indicating time within
accuracy of a second with said encoding séart second-
accuracy absolute time as standard, and detailed time
information indicating a time period between said second-
accuracy time information directly before display time of
the I-VOP, P-VOP, or B-VOP included in said object group and
the display time within accuracy finer than accuracy of a
second, have been added to a corresponding i-vOop, P-VOP, or
B-VOP as information which indicates said display time, and

said display time computation means computes the

display time of said I-VOP, P-VOP, or B-VOP on the basis of
said encoding start second accuracy absolute time, said
second-accuracy time information, and said detailed time
information.
15. The'image decoder as set forth in claim 14, wherein, as
second-accuracy time information for a predetermined object,

a time between said encoding start second-accuracy absolute
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108 An out put section 205 is constituted, for..exanple, by a display and

di spl ays data in accordance with control of the CPU 202. The HD 206 stores

prograns to be executed by the CPU 202, inmge d tmmammrmuﬂm coded
data (coded bit stream, decoded inmage data, etols i [ L i nterface
(1/F) 207 receives the i mage data of an encodi ng obj‘ect fFoniexternal

equi pnent or transmts a coded bit streamto external equipnent, by

controlling co nj cati on between it .and external equipnment. Al so, the
COHﬁUMQ%WgOﬁﬁHEQQEP ay time of said predetermined object which is

represented within accuracy of a second, or a time between
display time of an I-VOP or P-VOP displayed immediately
before said predetermined object gnd display time of said
predetermined object which is represented within accuracy of
a second, is employed.

16. An image decoding method of decoding an image,
comprising:

a receiving step of receiving a coded bit stream
obtained by partitioning one or more laye;s of each sequence
of objects constituting said image into a plurality of
groups and also by encoding the groups; and

a decoding step of decoding said coded bit stream.

17. The image decoding method as set forth in claim 16,
wherein, when said object is intra encoded or inter encoded,
a sequence of said objects is partitioned into groupé which
includes at least one object that is intra encoded.

18, The image decoding method as set forth in claim 16,
wherein said group of objects includes encoding start
second-accuracy absolute time which is an absolute time in
said image sequence at which the encod;ng is started and
also which is time within accuracy of a second; and which
further comprises display time computation means for
computing the display time of said object included in said

group of objects on the basis of said encoding start second
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receives a coded bit streamfroman external unit or transmts decoded
I mge data to an external unit. By causing the CPU 202 of the
t hus-constituted conputer to execute a program which perfornms the

or the decoder of Figure 15. In the enbqd sent invention,

al t hough VOPtine increnent represents tﬂmummmlﬂmwmf a VOP in the unit
of a mllisecond, the VOP time increnent tart also"bes nede as foll ows. That

is, theatenwamy vebeodndesyhitheoni zati on point and the next synchroni zation
point is divided into N points, and the VOP tine increment can be set to a

val ue whPeh rEhecdaage tdecpdinmsnetbadofasg leetli foddd in claim 18,

wherein, when it is assumed that an object which is encoded
by intracoding is an intra-video iject plane (I-VOP), an
object which is encoded by either-intracoding or forward
predictive coding is a predictive-VOP (P-VOP), and that an
.object which is encoded by either intracoding, forward
predictive coding, backward predictive coding, or
bidirectionally predictive-VOP is a bidirectionally
predictive-VOP (B-VOPB),

second-accuracy time informaﬁion indicating time within
accuracy of a second with said encoding start second-
accuracy absolute time as standard, and detailed time
information indicating a time period between said second-
accuracy time information directly befcore display time of
.the I-VOP, P-VOP, or B-VOP included in said object group and
the display time within accuracy finer than accuracy of a
second, have been added to a correspoﬁding I-vOopP, P-VOP, or
B~VOP as information which indicates said display time, and

said display time computation step computes the display
time of said I-VOP, P-VOP, or B-VOP on the basis of said
encoding start second accuracy absolute time, said second-
accuracy time information, and said detailed time
information.

20. The image decoding method as set forth in c¢laim 19,
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poi nt corresponding to the display tine of a VOP. In the case where the VOP
time increnment is thus defined, iif-N=10004+t-w || represent the display
time of a VOP in the 109 uni mllisecond. In this case, although
information on the number of dlg!ﬂiﬁmﬂ ' m;een_ two adj acent
synchroni zation points is requi s rnfof divi ded points may be
predeterm ned or the nunmber. of divided points included in an upper |ayer
than a GOV |l ayer nay be transmtted to a decoder.
wherein, as second-accuracy time informatiop for a
predetermined object, a time between said encoding start
second-accuracy absolute time and display time of said
predetermined object which is regresented within accuracy of
a second, or a time between display time of an I-VOP or P-
VOP displayed immediately before said predetermined object
and display time of said predetermined object which is
represented within accuracy of a second, is employed.
21. In a distribution médium for disfributing a coded bit
stream obtained by encoding an image, the distribution
medium which:
receives said image; and
distributes said coded bit stream which is obtained by
partitioning one or more layers of each sequence of objects
constituting said image into a plurality of groups and
encoding said groups.
22. The distribution medium as set forth in claim 21,
wherein, when said object is intra encoded or inter encoded,
a seéuence of said objects is partitioned into groups which
includes at'least one object that is intra encoded.
23. The distribution medium as set forth in claim 21,
wherein said object group includes enceding start second-
accuracy absolute time which is an absolute time in said

image sequence at which the encoding is started and also

which is time within accuracy of a second.
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According to the i mage encoder as set forth in claim1 and the imag

e

encodi ng nmethod as set forth in claim®6, one or nore | ayérs of -each-— ..

sequence of objects constituting an inmage are partitioned,j Lural ity
of groups, and the groups are encoded. Therefore, it beco%’ﬁw@sﬂwmm

have random access to-the encoded result at a group unit.

I mge decoder as set forth in claim 11l and the i nage decodi ng net ho
forth in claim 16, a coded hit stream obtained by partitioning one
| ayer s ¥4 - eachhgeddEeibrtipremedensast gehof ekéh ddyeclaim 23

of groups and al so by encoding the groups, is decoded. Therefore, i

d as Set

or nore
urality
t

beconesvhpeEeim £ YheRadd rkfdersamesksthatt pe aRriechi whdteake apneagesip

unit and decode . . . . .
by intracoding is an intra-video object plane (I-VOP),

an

object which is encoded by either intracoding or forward

predictive coding is a predictive-VOP (P—VOP), and that an

object which is encoded by either intracoding, forward
predictive coding, backward predictive coding, or
bidirectionally predictive-VOP is a bidirectionally

predictive-VOP (B-VOP),

second~accuracy time information indicating time within

accuracy of a second with said encoding start second-

accuracy absolute time as standard, and detailed time

information indicating a time period between said second-

accuracy time information directly before display time

of

the I-VOP, P-VOP, or B-VOP included in said cobject group and

the display time within accuracy finer than accuracy of a

second, have been added to a corresponding I-VOP, P-VOP, or

B-VOP as information which indicates said display time.
25. The distribution medium as set forth in claim 24,

wherein, as second-accuracy time information for a

predetermined object, a time between said encoding start

second-accuracy absolute time and display time of said

predetermined object which is represented within accuracy of

a second, or a time between display time of an I-VOP or P~

VOP displayed immediately before said predetermined object
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the bit stream According to the distribution nmediumas set forth in claim
21, a coded bit stream obtained by partitioning one or nore | ayers of each

sequence of objects constituting the inmage int u I"l ﬂ gr oups and
al so by encoding the groups, is distributed. Tmunlﬂ u& IHIMLE nmes possi bl e
to 110 have random access to the coded bit stredmhtt ' dgroup unit.

According to the i mage encoder as set forth in claim 26 and the inmage

encodi ng nmethod_as set forth in claim29,
and display time of said predetermined object which is

represented within accuracy of a second,~is employed.
26. In an image encoder for encoding an image'for each of
.objects constituting the image and outputting the resultant
coded bit stream,

when it is assumed that an object which is encoded by
intracoding is an intra-video object plane (I-VOP), an
object which is encoded by either intracoding or fo&ward
predictive coding is a predictive-VOP (P-VOP), and that an
object which is encoded by either intraco&ing; forward
predictive coding, backward predictive coding, or
bidirectionally predictive-VOP is a bidirectiocnally
preaictive-VOP-(B—VOP),

the image encoder comprising:

second-accuracy time information generation means for
generating second-accuracy time information which indicates
time within accuracy of a second;

detailed time information generation means for
generating detailed time information which indicates a time
period between said second*éccuracy time information
directly before display time of said I-VOP, P~-VOP, or B-VOP
and the display time within accuracy finer than accuracy of
a second; and

addition means for adding said second-accuracy time

information and detailed time information to a corresponding
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second-accuracy tine information which indicates time wthin accuracy of a

second is generated and detailed tine information, which indicates a tine

peri od between the second-accuracy ' ' directly before display
time of I-VOP, P-VOP, or B-VOP and |mmi“m llﬂ“lwl thin accuracy finer
than accuracy of a second, is generated® Therefére; it becones possible to

recogni ze the display tines of the I-VOP, P-VOP, and B-VOP on the basis of

t he second-accuracy tinme information and detailed tine information and

per f or ATVERRonPaVBs oF BrVRsas dnhliormaetognmhiigh rendicat®esotlieng to

the image decoder as set forth in claim32 and the inage decodi ng net hod as
set fodigphayl &imesofi gaid I-VOP, P-VOP, and B-VOP.

27. The image encoder as set forth in claim 26, wherein,
when said object is partitioned iPto cne or more groups and
encoded, said detailed time information.generation means
generates time within accuracy of a second as said second-
accuracy time information, the time within accuracy of a
second being absolute time in said image sequence at which
encoding of the object of the group ié started and also
being based on said encoding start second;accu:acy absolute
time.

28. The image encoder as set forth in c¢laim 27, wherein
said second-accuracy time informaﬁion generation means
generates, as second-accuracy time information for a
predetermined object, a time between said encoding start
second-accuracy absolute time and display time of said
predetermined object which is represented within accuracy of
a second, or a time between display time of an I-VOP or P-
VOP displayed immediately before said predetermined object
and display time of said predetermined object which is
represented within accuracy of a second. |

29. In an image encoding method of encoding an image for
each of objects constituting the image and outputting the

resultant coded bit stream,

when it is assumed that an object which is encoded by
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display tines of the I-VOP, P-VOP, and B-VOP are conputed based on the
second-accuracy tine information and detailed tine infornmation. Therefore, =

it becones possible to performrandom access, based on the %u'"' '
According to the distribution nediumas set forth in claim mﬂ”m’m””m
distributed a coded bit streamwhich is obtained by generatirig ¢ t * s
second-accuracy tinme information which indicates tinme within accuracy of a

second, also by generating detailed time information which indicates a tine
peri od BERTREAIINT skEoAd ddtiFacyitas ebieckaPildnali fEcVAP) , an

object which is encoded by either intracoding or forward
predictive coding is a predictive-VOP (P-VOP), and that an
object which is encoded by either intracoding, forward
predictive coding, backward predictive coding, or
bidirectionally predictive-VOP is a bidirectionally
predictive-VOP (B-VOP),

the image encoding method comprising:

a second-accuracy time information generation step of
generating second-accuracy time informati;n which indicates
time within accuracy of a second;

a detailed time information generation step of
generating detailed time information which indicates a time
period between said second-accuracy time information
directly before display time of said I-VOP, P-VOP, or B-VOP
and the display time within accuracy finer than accuracy of
a second; and

an addition step of adding said second-accuracy time
information and detailed time information to a corresponding
I-VOP, P-VOP, or B-VOP as information which indicates the
display time of said I-VOP, P-VOP, and B~VOP.

30. The image encoding method as set forth in claim 29,
wherein, when a sequence of said object is partitioned into
one or more groups and encoded, said second-accuracy time

information generation steps generates time within accuracy
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before display time of 1-VOP, P-VOP, or B-VOP and._the display tinme wthin

accuracy finer than accuracy of a second, and furthernore by addi ng the
second-accuracy time information and detail edrﬁllmmlmmmnmmt 0 a
corresponding I-VOP, P-VOP, or B-VOP as infor ates displ ay
time of said I-VOP, P-VOP, or B-VOP. Therefore,”it® bécoftes®possible to
recogni ze the display tines of the I-VOP, P-VOP, and B-VOP on the basis of
the second-accuracy time information and detailed tinme information and
per f or mf aadsmcandsssosait specpsdofacdieraeyodiime ohnfesmationdusie al
Applicability The present invention can be utilized in image information
recor dithgpecyditdrn i agawraeyi afuwai @eepmdnbeing an absolute time in
said iﬁage sequence at which encoding of the object of the
group is started and also being based on said enceding start
second-accuracy absclute time.
31. The image encoder as set forth in claim 30, wherein
said second-accuracy time information generation step
generates, as second-accuracy time information for a
‘predetermined object, a time between said encoding start
second-accuracy absolute time and display time of said
predetermined object which is represented within accuracy of
a second, or a time between display time of an I-VOP or P-
VOP displayed immediately before said predetermined object
and display time of said predetermined object which is
represented within accuracy of a second.
32. In an image decoder for decoding a coded bit stream
obtained by encoding an image for each of objects
constituting the image,
when it is assumed that an object which is encoded by
intracoding is an intra-video object plane (I-VOP), an
object which is encoded by either intracoding or forward
predictive coding is a predictive-VOP (P-VOP), and that an
object which is encoded by either intracoding, forward

predictive coding, backward predictive coding, or

bidirectionally predictive-VOP is a bidirectionally

126



| mage data is recorded on storage nedia, such as a magneto- optical disk
magnetic tape, etc., and also the recorded data is regenerated and

di spl ayed on a display. The invention can also be utilized in

vi deoconf erence systens, videophone systens,. hroadcasting equi prent, and
mul ti medi a data base retrieval systens, in which dynamic imge data is

transmtted froma transmtter side to a reﬁmugmllﬂmrlmﬂ” gh a .
transm ssion path and, on the receiver side nam c data is
di spl aypgeciictive-¥QR e(BaH@Mecamn@dd. 112 * ¢ + M s =
when both second-accuracy time information indicating
time within accuracy of a second and detailed time
information-indicating a time pegiod between said second-
accurécy time information directly before display time of
the I-VOP, P-VOP, or B-VOP and the display time within
aécuracy finer than accuracy of a second have been added to
a corresponding I-VOP, P-VOP, or B-VOP as information which
indicates said display time,
the image decoder comprising:
display time computation means for computing the
display time of said I-VOP, P-VOP, or B-VOP on the basis of
said second-accuracy time information and detailed time
information; and
decoding means for decoding said i—VOP, P-VOP, or B-VOP
in accordance with the corresponding display time.
33. The image decoder as set forth in claim 32, wherein,
when a segquence of said object is partitioned into one or
more groups and encoded, said second-accuracy time
information is time within accuracy of a second which is an
absolute time in said image sequence at which encoding of
the object of the group is started, and represents time
within accuracy of a second with encoding start second-
accuracy absolute time as standard.

34. The image decoder as set forth in claim 33, wherein, as
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CLAI M5 1. An image encoder for encoding an inage and outputting the
resul tant coded bit stream the inage encoder conpr|5|ng Tece4VLng nmeans

for receiving said i mage; and encodi ng neans for one or nore
| ayers of each sequence of objects constltutlng plurality
of groups and encodi ng said groups. 2. The i mage ehcm e forth in

claim1, wherein, when said object is intra encoded or inter encoded sai d
encodi ng neans partitions a sequence of said objects into groups whi ch
i ncl udeseebrictaccurampj timet Haifoxmabibd for a predetermined object,

a time between said encoding start second-accuracy absolute
time and display time of said predetermined cbject which is
represented within accuracy of a‘second, or e time between
display time of an I-VOP or P-VOP displayed immediately
before said predetermined object and display time of said
predetermined object which is represented within accuracy of
a second, is employed.
35. In an image decoding of decoding a eeded bit stream
obtained by encoding en image for each of objects
constituting the image,

when it is assumed that an object which is encoded by
intracoding is an intra-video object plane {I-VOP), an
object which is encocded by either intracoding or forward
predictive coding is a predictive-VOP {P-VOP), and that an
object which is encoded by either intracoding, forward
predictive coding, backward predictive coding, or
bidirectionally predictive-VOP isg a bidirectionally
predictive-VOP (B-VOP), and

when both second-accuracy time information indicating
time within accuracy of a second and detailed time
information indicating a time period between said second-
accuracy time information directly before disélay time of
the I-VOP, P-VOP, or B-VOP and the display time within

accuracy finer than accuracy of a second have been added to
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encoded. 3. The image encoder as set forth in claim1, wherein said
encodi ng neans includes, in said object group, encodi ng start

second- accur acy absol ute ti Iute time in said inage
sequence at which the encodrﬁmmmum@il‘!am also which is tine within
accuracy of a seco encoder as set forth in claim1l,
wherei n, when it |s assuned that an object which is encoded by |ntracod|ng
is an intra-video object plane (I-VOP), an object which is encoded by
ei t her antbacakpgndi fgrIaVOPpr &HVOP yeo0B-WPP Sad AhEdNhateoOvrhich
(P-VOP), and that an 113

indicates said display time,

the image decoding method coﬁprising:

a display time computation gtep of computing the
display time of said I-VOP, P-VOP, or B-VOP on éhe basis of
said second-accuracy time information and detailed time
information; and

a decoding step of decoding said I-VOP, P-VOP, or B-VOP
in accordance with the corresponding disp}ay time.

36. The image decoding method as set forth in claim 35,
wherein, when a sequence of said object is partitioned into
one or more groups and encoded, said second-~accuracy time
information is time within accuracy of a second which is an
absolute time in said image sequence at which encéding of
the object of the group ié started, and represents time
within accuracy of a second with encoding start second-
accuracy absolute time as standard. !

37. The image decoaing method as set forth in claim 36,
wherein, as second-accuracy time information for a
predetermined object, a time between said encoding start
second-accuracy absolute time and display time of said
predetermined object which is represented within accuracy of
a second, or a time between display time of an I-VOP or P-

VOP displayed immediately before said predetermined object

and display time of said predetermined object which is
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obj ect which is encoded by either intracoding, forward predictive coding,
backwar d predi ctive coding, or bidirectionally predictive-VOP is a

bi directi VOP (B-VOP), said encoder further conprises:
second acammmllmlm“ﬂm tion generation means for generating
econd-accuf acy tinme | Af of mati on which indicates tinme within accuracy of a
second based on said encodi ng start second-accuracy absolute tinme; detailed
time information generation nmeans for generating detailed tine information

whi ch | nepcasentied nol Peinoddminwecy ofi & seaconldacdy amypl byed nf or mati on

38. In a distribution medium for distributing a coded bit
stream obtained by encoding an image for each of objects
constituting the image, .

when it is assumed that an object which is encoded by
intracoding is an intra-video object plane (I-VOP), an
object which is encoded by either intracoding or forward
predictive coding is a predictive-VOP (P-VOP), and that an
object which is encoded by either intraco?ing, forward
predictive coding, or bidirectionally predictive-VOP is a
bidirectionally predictive-VOP (B-VOP),

the distribution medium which:

generates second-accuracy time information which
indicates time within accuracy of a second;

generates detailed time information which indicates a
time period between said second-accuracy time information
directly before display time of said I-VOP, P-VOP, or B-VOP
and the display time within accuracy finer than accuracy of
a second; and

adds said second-accuracy time information and detailed
time information to a corresponding I-VOP, P-VOP, or B-VOP
as information which indicates display time of said I-VOP,
P-VOP, or B-VOP.
39. The distribution medium as set forth in claim 38,

wherein, when a sequence of said object is partitioned into

130



directly beFOfe~d+sp1ay-tine of said I-VOP, P-VOP, or B-VOP included in
sai d objec splay tinme within accuracy finer than accuracy
of a seconél!j iﬂﬂ ij ! ans for addi ng said second-accuracy tine

i nformatio information to a corresponding |I-VOP, P-VCP,
or B-VOP as |nfornat|on whi ch indicates display tine of said |-VOP, P-VOP,
or B-VOP. 5. The i nage encoder as set forth in claim4, wherein said
second-accuracy tine information generation means generates, as

second-oace WwacRroriesg Fatpenwndeficedadyr difioher wikdd.obeciracy i of bBet ween
sai d encoding start second-accuracy absolute tine and display time of said
pr edet sedanrd 38| mnma&nd 23 cprbdesenPnd t atgurany atymef inSecwaticor, a

tine
the time within accuracy of a second being an absoclute time

in said image sequence at which qncoﬂing of the object of
the group is started and also being based on said encoding
start second-accuracy absolute time.

40. The distribution medium as set forth in claim 39,
wherein, as second-accuracy time information for a
predetermined object, a time between said encoding start
second-accuracy absclute time and display time of said
predetermined object which is represented within accuracy of
a second, or a time between display time of an I-VOP or P-
VOP displayed immediately before said predetermined object
and display time of said predetermined object which is

represented within accuracy of a second, is generated.
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bet ween display tinme of an |-VOP or P-VOP displayed 114 I medi atel y
before said predeterm ned object and display-time of said predeterm ned

obj ect which is represented within accuracy of a second. 6. An i mage
encodi ng mnet an image and outputting the resultant coded bit
stream the i od conprising: a receiving step of receiving
sai d i mage; p of partitioning one or nore |ayers of

ABSTRACT

Efficient random access is made possible. A group of
video plane (GOV) layer in which gncoding-start absolute
time within accuracy of a second is arranged is provided as
the layer of a coded bit stream. The GOV layer can be
inserted not only at the head of the coded bit stream but at
an arbitrary positipn iﬁ the coded bit stream. The display
time of each videc object plane (VOP) constituting the GOV
layer is represented by modulo_time_base which represents
absolute time in the unit of a second with the encoding
start absolute time as standard and VOP_time_increment which
represents in the unit of a millisecond the time that has
elapsed since time (synchronization point) indicated by the

modulo_time_base.

(ﬁigsigﬁ

1This Sheet Has Been Replaced

132



each sequence of objects constituting said inmage into a.plurality of groups
and encodi ng said groups. 7. The i mage encodi ng nethod as set forth in
claim6, wherein, when a sequence of said object is intra encoded or inter
encoded, in said encoding step a sequence of said objects is partitioned
into groups which includes at |east one object that is intra encoded. 8.
The i mage encodi ng nethod as_set forth in claim®6, wherein in said encoding
step, encoding start second-ficcuracy absolute tine, which is an absolute
time in said i mrage sequence 8 which the encoding is started and al so which
is time within accuracy of second, is included in said obj ect group.
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9. The i mage encodi ng nethod as set forth in claim8, wherein, when it is
assuned that an object which is encoded by intracoding is an intra-video
obj ect plane (I1-VOP), an object which is encoded by either intracoding or
forward 115 predictive coding is a predictive-VOP (P-VOP), and that an
obj ect which is encoded by either intracoding, forward predictive coding,

backward predictive codipg, or bidirectionally predictive-VOP is a
bidirectionally predictiﬁg-VtP (B-VOP), said image encodi ng net hod further
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conprises: a second-accuracy tinme information generation step of generating
second-accuracy tine information which indicates tinme within accuracy of a
second based on said encoding start second-accuracy absolute tine; a
detailed tinme informati on generation step of generating detailed tine
I nformati on which indicatg§ a tinme period between said second-accuracy tine

information directly befose display tine of said I-VOP, P-VOP, or B-VOP
néié
d

i ncluded in said object gg@éﬁ a he_difpl ay tinme within accuracy finer
& Bt | ‘@p of adding said
ile

t han accuracy of a second
second-accuracy time inf oﬁrﬁ"fi on and det d_;%t'%rre information to a

correspondi ng E = o2 =
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| -VOP, P-VOP, or B-VOP as information which indicates display tinme of said

| -VvOP, P-VOP, or B-VOP. 10. The inmage encoding nethod as set forth in claim
9, wherein said second-accuracy tinme infornmation generation step generates,
as second-accuracy tine information for a predeterm ned object, a tine

bet ween said encoding start second-accuracy absolute tinme and display tine
of said 116 predeterm ned object which is represented within accuracy of
a second, or a tinme between display tine of an I-VOP or P-

FIG. 4
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recei ving
a sequence of

| east one obj ect

conpri si ng:
i nter encoded,

as set forth in claim11,
i ncl udes at

and decodi ng neans for decodi ng

URSs;
%gder
e~d or
onhi ch

I mage
MULTIPLEXING SECTION
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said objects is partitioned into groups
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d.
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when sai d obj ect

intra enc

| ayers of each sequence of objects copstituting said image into a plurality
IS

VOP di spl ayed i medi ately before sai d predeterm ned object and display tine
means for receiving a coded bit stream obtained by partitioning one or

of said predeterm ned object which is represented within accuracy of a

second. 11. An inmge decoder for decodi ng an i mage,
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13. The inmage decoder as set forth in claim11l, wherein said group of

obj ects includes encoding start second- accuracy absolute tinme which is an
absolute tinme in said i nage .sequence at which the encoding is started and
al so which is tinme within accuracy of a second; and which further conprises
di splay tinme conputation neans for conputing the display tinme of said

obj ect included in said group of objects on the basis of said encoding
start second accuracy absolute tinme. 14. The i mage decoder as set forth in
claim 13, wherein, 117

) W

" Enhancement Layer /

Base Layer

FIG. 6
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when it is assuned that an object which is encoded by intracoding is an

i ntra-video object plane (1-VOP), an object which i's encoded by either
intracoding or forward predictive coding is a predictive-VOP (P-VOP), and
t hat an object which is encoded by either intracoding, forward predictive
codi ng, backward predictive coding, or bidirectionally predictive-VOP is a
bidirectionally predictive-VOP (B-VOP), second-accuracy tine information
indicating time within accuracy of a second with said encoding start
second- accuracy absolute tinme as standard, and detailed tinme information
indicating a tinme period between said second-

Enhancement Layer

/.

Base Layer

FIG. 7
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accuracy tinme information directly before display tinme of the I-VOP, P-VOP,
or B-VOP included in said object group and the display tinme wthin accuracy
finer than accuracy of a second, have been added to a correspondi ng |- VOP,
P-VOP, or B-VOP as information which indicates said display tinme, and said
di'splay tinme conputation neans conputes the display tine of said I-VOP,
P-VOP, or B-VOP on the basis of said encoding start second accuracy
absolute time, said second-accuracy tinme information, and said detailed
time information. 15. The i mage decoder as set forth in claim14, wherein,
as second-accuracy tine information for a predeterm ned object, a tine

bet ween sai d encodi ng start second-accuracy absol ute

3 Enhancement Layer 2

5
®) " >

Base Layer

FIG. 8
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118 time and display tine of said predeterm ned object which is
represented within accuracy of a second, or a tinme between display tine of
an | -VOP or P-VOP displayed i medi ately before said predeternm ned object

and display tine of said predeterm ned object which is represented within
accuracy of a second, is enployed.

16. An image decodi ng net hod of decodi ng
an i mage, conprising: a receiving step of receiving a coded bit stream

Enhancement Layer

®) 51‘:?

Base Layer

-FI1G. 9
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obtai ned by partitioning one or nore |layers of each sequence of objects
constituting said inage into a plurality of groups and al so by encoding the
groups; and a decoding step of decoding said coded bit stream 17. The

i mage decodi ng nethod as set forth in claim 16, wherein, when said object
is intra encoded or inter encoded, a sequence of said objects is
partitioned into groups which includes at | east one object that is intra
encoded. 18. The inmage decoding nethod as set forth in claim16, wherein
said group of objects includes encoding start second-accuracy absolge tinme
which is an absolute ti T Saf d 1T mege _sequence at_whithtihe—encodi™g i s
-started and (glyso which | s™N INKTAL GRRSEAaDATAf a second; and which

Ul

COORDINATE~"
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§
ENLARGED IMAGE
y (UPSAMPLING OF A BASE LAYER)
Y
X>
(B)
N
ABSOLUTE :
COORDINATE~ ;
SYSTEM '
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further conprises display tinme conputation neans for conputing the display
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said display tinme conmputation step conputes the display tinme of said I-VOP
P-VOP, or B-VOP on the basis of said encoding start second accuracy
absolute tinme, said second- accuracy tine information, and said detail ed
time information. 20. The i mage decodi ng nethod as set forth in claim19,
120 wherein, as second-accuracy time information for a predeterm ned
object, a tine between said encoding start second-accuracy absolute tine

and display tine of said

A

FIG. 13
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predet erm ned object which is represented within accuracy of a second, or a
time between display tine of an I-VOP or P- VOP displayed i nmedi ately
before said predeternm ned object and display tine of said predeterm ned

obj ect which is represented within accuracy of a second, is enployed. 21.
In a distribution nmediumfor distributing a coded bit stream obtai ned by
encodi ng an i mage, the distribution nmediumwhich: receives said i nage; and
distributes said coded bit stream which i s obtained by partitioning one or
nore | ayers of each sequence of objects constituting said inmage into a
plurality of groups and encodi ng said groups.
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22. The distribution nmediumas set forth in claim2l, wherein, when said
object is intra encoded or inter encoded, a sequence of said objects is
partitioned into groups which includes at | east one object that is intra
encoded. 23. The distribution nmediumas set forth in claim2l, wherein said
obj ect group includes encoding start second- accuracy absolute tine which
Is an absolute tine in said i mage $egdiehce at which the encoding is started
and also which is time within agcu ag§ pf a second. 121
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24. The distribution nmediumas set forth in claim23, wherein, when it is

assuned that an object which is encoded by intracoding is an intra-video

obj ect plane (I1-VOP), an object which is encoded by either intracoding or

forward predictive coding is a predictive-VOP (P-VOP), and that an object

whi ch is encoded by g ther intracoding, forward predi ctike codi ng, backward
a

predictive coding, or ngi directionally predictive-VOP is bidirectionally
predi cti ve- VOP (B—Vg:) I®Second- accuracy tinme information/fndicating tine
wi t hi n accuracy @gﬁnd with said encoding start secid@@d- accuracy
absolute tine as g'ﬂ&r’-fel and detailed tine informationndicating a tine
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P- VOP,

B-VOP included in said object group and the display tine within accuracy

finer than accuracy of a second,
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and display time of said predetermi ned object which is represented wthin
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predi ctive codi ng, backward predictive coding, or bidirectionally
predictive-VOP is a bidirectionally predictive-VOP (B-VOP), the imge
encoder conprising: second-accuracy tine information generation nmeans for
generating second-accuraecy time information which indicates time within
accuracy of a second; detailed tinme information generation neans for
generating detailed tinme informati on which indicates a tinme period between
sai d second-accuracy tine information directly before display tinme of said
| -VOP, P-VOP, or B-VOP and the display tine within accuracy finer than
accuracy of a second; and
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addi ti on nmeans for addi ng said second-accuracy tine information and
detailed tine information to a corresponding 123 | -VvOP, P-VOP, or B-VOP
as information which indicates the display tine of said I-VOP, P-VOP, and
B-VOP. 27. The imge encoder as set forth in claim26, wherein, when said
object is partitioned into one or nore groups and encoded, said detailed
time informati on generation neans generates tinme within accuracy of a
second as said second- accuracy tinme information, the tine within accuracy
of a

Video Session Class

Syntax No.of bits Mnemonie
Video Seeion(){
* Video_session_start_code sc+8=32
do*ﬂ/
ideo Object()
jwhile{nextbits()==video_object_start_code)
} vedeo_session_end_code SC+8=32

*concurrent loop solution to be provided by MSDL.

FIG. 20

Video Object
Syntax No.of bits Mnemonie

Video Object(){
Video_object_start_code SC+3=27
Video_object_id 5
do{
Video Object Layer()
jwhile(nextbits()==
video_object_layer_start_code)

FIG. 21
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second being absolute tine in said i nage sequence at which encoding of the
obj ect of the group is started and al so being based on said encoding start
second-accuracy absolute tine. 28. The i mage encoder as set forth in claim
27, wherein said second-accuracy time information generation neans
generates, as second-accuracy tine information for a predeterm ned object,
a tinme between said encoding start second-accuracy absolute tinme and

di splay tinme of said predeterm ned object which is represented within
accuracy of a second, or a time between display tinme of an I-VOP or P- VOP
di spl ayed im@b@b@ﬂwaﬁgfore sai d predeterm ned object and display tinme of

sai d prede ISntax €0 00] eCt W Tt TS No.of bits Mnemonie
Video Object Layer()}{
video_object_layer_start_code sc+4=28
video_object_layer_id ) 4
video_object_layer_shape 2
if(videc_object_layer_shape== “00" }{
video_object_layer_width . 10
} video_object_layer_height 10
video_object_layer_quant_type 1
if(video_object_layer_quant_type}{
load_intra_guant_mat 1
lf(load_intra_quant_mat)
intra_quant_mat[64] 8*64
load_nonintra_quant_mat 1
if(load_nonintra_quant_mat)
nonintra_quant_mat[64] 864

|}ntra_dc red_disable 1
video_object_layer_fcode_forward 2
video_object_layer_fcode_backward 2
separate_motion_shape_texture 1
scalability 1
if(scalability){
ref_layer_id : 4
ref_layer_sampling_direc 1
hor_sampling_factor_n 5
hor_sampling_factor_m 5
vert_sampling_factor_n 5
vert_sampling_factor_m 5
enhancement_type 1
}
do{
video object Plang()
jwhile(nextbits()==
video_object_plane_plane_start_code)

FI1G. 22
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represented within accuracy of a second. 29. In an inmage encodi ng nmet hod of
encodi ng an i mage for each of objects constituting the inmage and outputting
the resultant coded bit stream when it is assunmed that an object ‘which is
encoded by 124 intracoding is an intra-video object plane (I-VOP), an
obj ect which is encoded by either intracoding or forward predictive coding
Is a predictive-VOP (P-VOP), and that an object which is encoded by either

i ntracodi ng, forward

Video Object Plane
Syntax ___No.ofbits  Mnemonie
Video Object Plane(){
_(\j/C%P_start_code sc+8=32
o
modulo_time_base 1
D:vhi!e(mod&o_time_base_h “0” )
Vgg_tim%_iltqcrer{]yent . 10
_prediction_type
if(video_object_Tayer_shapel= “0” ) { -2
VOp_W!(;‘th 10
VOP_height ) 10
VOP_horizontal_mc_spatial_ref 10
marker_bit
VOP_vertical_mc_spatial_ref 1
if(scalability && enhancement_type) 10
\ background_composition )
if(VOP_prediction_type== “10" )
VO'Fg_dbquant
else 2
VOP_quant '
if(!scalability){ 5
if(lseparate_motion_shape_texture)
| cE)mbinea'_motion_shape__texture_coding()
else
dof
first_ MMR_code
Jwhile(count of macroblocks! 1-2
. =total number of macroblocks)
motion_coding()
shade_coding()
texture_coding()
else{ N
if(background_composition){
load_backward_shape 1
if(load_backward_shape){
bacward_shape_coding()
load_forward_shape ’
if(load_forward_shape)
forward_shape_coding()
ref_select_code
if(VOP_prediction_type== “01" 2
IV rediction_type== *10") {
forward_temporal_ref s e 10
if(VOP_prediction_type_== "10" {
marker_bit 1
backward_temporal_ref 10
combined_motion_shape_texture_coding()
}

FIG. 23
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predictive codi ng, backward predictive coding, or bidirectionally
predictive-VOP is a bidirectionally predictive-VOP (B-VOP), the imge
encodi ng nmet hod conprising: a second-accuracy tinme information generation
step of generating second-accuracy tinme information which indicates tine

Wi thin accuracy of a second; a detailed tinme information generation step of
generating detailed time information which indicates a tinme period between
sai d second-accuracy tine information directly before display tinme of said
| -VOP, P-VOP, or B-VOP and the display tine within accuracy finer than
accuracy of a second; and ,
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P- VOP,

is partitioned into one or

sai d second-accuracy tine information generation steps generates
of a second as said second-accuracy tine

an addition step of adding said second-accuracy tinme information and

detailed tine information to a correspondi ng |-VOP,
information which indicates the display tine of said I-VCP,
B- VOP. 30. The imge encoding method as set forth in claim29,
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. time within accuracy of a second being an absolute time in said inmge
sequence at which encoding of the object of the group is started and al so
bei ng based on said encoding start second-accuracy absolute - tine. 31. The

i mage encoder as set forth in claim 30, wherein said second-accuracy tine

i nformati on generation step generates, as second-accuracy tine information
for a predeterm ned object, a tine between said encoding start

second- accuracy absolute tine and display tinme of said predeterm ned object
which is represented within accuracy of a second, or a tine between display
time of an I-VOP or P- VOP displayed i medi ately before said predeterm ned
obj ect and display tine of said predeterm ned object which is

Group of Video Object Plane

Syntax ‘ No.of bits  Mnemonie
group_of_plane(}{
group_start_code 32 bslbf
time_code 25 bslbf
closed_go 1 uimsbf
broken_lin 1 uimsbf
. next_start_code()

FIG. 26
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represented within accuracy of a second. 32. In an i mage decoder for
decodi ng a coded bit stream obtained by encoding an i mage for each of
obj'ects constituting the image, when it is assuned that an object which is
encoded by intracoding is an intra-video object plane (1-VOP), an object
whi ch is encoded by either intracoding or forward predictive coding is a
~predictive-VOP (P-VOP), and that an object which is encoded by either
intracoding, forward predictive coding, backward predictive coding, or
bidirectionally predictive-VOP is a bidirectionally 126

time_code
time_code range of value | No. of bits | Mnemonic
drop_frame_flag 1 uimsbf
time_code_hours 0-23 5 uimsbf
time_code_minutes 0-59 6 uimsbf
marker__bit 1 1 bslbf
time_code_seconds 0—-5% 6 uimsbf
time_code_pictures 0-59 3] uimsbf

FIG. 27
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predictive-VOP (B-VOP), and when both second-accuracy tine information
indicating tine within accuracy of a second and detailed tinme information
indicating a time period between said second- accuracy tinme information
directly before display tinme of the I-VOP, P-VOP, or B-VOP and the display
time within accuracy finer than accuracy of a second have been added to a
corresponding I-VOP, P-VOP, or B-VOP as information which indicates said
di splay tine, the imge decoder conprising: display tinme conputation neans
for conputing the
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di splay tinme of said |I-VOP, P-VOP, or B-VOP on the basis of said
second-accuracy tine information and detailed tinme information; and
decodi ng neans f-or decoding said |I-VOP, P-VOP, or B-VOP in accordance with
the correspondi ng display tine. 33. The inage decoder as set forth in claim
32, wherein, when a sequence of said object is partitioned into one or nore
groups and encoded, said second-accuracy tinme information is tinme within
accuracy of a second which is an absolute tinme in said i nage sequence at

whi ch encodi ng of the object of the group is started, and represents tine
Wi thin accuracy of a second with encoding start second- accuracy absol ute
time as standard. '
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34. The image decoder as set forth in claim33, wherein, as 127
second-accuracy tine information for a predeterm ned object, a tine between
sai d encodi ng start second-accuracy absolute tine and display tinme of said
predet ermi ned object which is represented within accuracy of a second, or a
time between display tinme of an |-VOP or P-VOP displayed i medi ately before
sai d predeterm ned object and display tine of said predeterni ned object
which is represented within accuracy of a second, is enployed.
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35. In an image decodi ng of decoding a coded bit stream obtai ned by
encodi ng an image for each of objects constituting the inmage, when it is
assunmed that an object which is encoded by intracoding is an intra-video
obj ect plane (1-VOP), an object which is encoded by either intracoding or
forward predictive coding is a predictive-VOP (P-VOP), and that an object
which is encoded by either intracoding, forward predictive codi ng, backward
predictive coding, or bidirectionally predictive-VOP is a bidirectionally
predictive-VOP (B-VOP), and when both second-accuracy tine information
indicating time within accuracy of a second and detailed tine
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information indicating a tinme period between said second- accuracy tine

i nformation directly before display tinme of the I-VOP, P-VOP, or B-VOP and
the display tinme within accuracy finer than accuracy of a second have been
added to 128 a corresponding 1-VOP, P-VOP, or B-VOP as information which
I ndicates said display tinme, the i mage decodi ng nmethod conprising: a
display time conputation step of conputing the display tinme of said I-VOP,
P-VOP, or B-VOP on the basis of
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sai d second-accuracy tine information and detailed time information; and a
decodi ng step of decoding said I-VOP, P-VOP, or B-VOP in accordance wth
the corresponding display tine. 36. The i nage decodi ng nethod as set forth
in claim35, wherein, when a sequence of said object is partitioned into
one or nore groups and encoded, said second-accuracy tinme information is
time within accuracy of a second which is an absolute tine in said inage
sequence at which encoding of the abject of the group is started, and
represents time wthin accuracy ek a second with encoding start second-
accuracy absolute tine as standagd. 37. The i mage decodi ng net hod as set

forth in claim36, =
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wherein, as second-accuracy time information for a predeterm ned object, a
ti me between said encoding start second-accuracy absolute tinme and di spl ay
time of said predeterm ned object which is represented within accuracy of a
second, or a tinme between display tine of an I-VOP or P- VOP displ ayed

I mmedi ately before said predeterm ned object and display tine of said

predet er m ned object which is 129 represented within accuracy of a
second, is enployed. 38. In a distribution nediumfor distributing a coded
bi t o
8 X
e
= =
L = ~~
= =
] %
= =
= ' )
> — > 2 =
= = |
e
%] 3 o
= (o=
= %g =
e ./
&= i
e
]
Yy 8
Qu
S e
= S
g T
= — ) Q 3
£ B 70] ) "
=] =2 .
& 2 =
B <
\_/ Z g
— (%)
o ] 2]
= e ggn:
= (2 &9
==
— s W
%) ! =
=
& d. =) o
~ ]
Lo R o} &~
[ =R
P > O
£ = o=
= =
- £y e
£ 3 od S
= A
24
= o

33/40



stream obt ai ned by encoding an i nage for each of objects constituting the

I mge, when it is assuned that an object which is encoded by intracoding is
an intra-video object plane (1-VOP), an object which is encoded by either

i ntracoding or forward predictive coding is a predictive-VOP (P-VOP), and

t hat an object which is encoded by either intracoding, forward predictive
coding, or bidirectionally predictive-VOP is a bidirectionally
predictive-VOP (B-VOP), the distribution medi um whi ch: generates

second-accuracy tinme infogmati on which indicates ti wi thin accuracy of a
second; generates, detail tinme information which i Rdicates a
-
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time period between said second-accuracy tine information directly before
display tinme of said |I-VOP, P-VOP, or B-VOP and the display tine within
accuracy finer than accuracy of a second; and adds sai d second-accuracy
time information and detailed time information to a corresponding |-VOP,
P-VOP, or B-VOP as information which indicates display tinme of said I-VOP,
P-VOP, or B-VOP. 39. The distribution nediumas set forth in claim 38,
wherei n, when a sequence of said object is partitioned into 130
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one or nore groups and encoded, tine within accuracy of a second is
generated as said second-accuracy tinme information, the tinme within
accuracy of a second being an absolute tinme in said i nage sequence at which
encodi ng of the object of the group is started and al so bei ng ‘based on said
encodi ng start second-accuracy absolute time. 40. The distribution nedi um
as set forth in claim39, wherein, as second-accuracy tine information for
a predetermned object, a tine between said encoding start second-accuracy
absolute tinme and display tinme of said predeterm ned object which is
represented within accuracy of a Efcond, or a time between display time of
(@]

an | -VOP or P-
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VOP di spl ayed i mredi ately before said predeterm ned object and display tine
is generated. 131

of said predeterm ned object which is represented within accuracy of a

second,
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DESCRIPTION OF SYMBOLS

1 ... VO constitution section, 21 to 2N ... VOP
constitution section, 31 to 3N ... VOP encoding section,
4 ... Multiplexing section, 21 ... Image layering section,
23 ... Enhancement layer encoding section, 24 ... Resolution
transforming section, 25 ... Base layef encoding section,
26 ... Multiplexing section, 31 ... Frame memory, 32 ...
Motion vector detector, 33 ... Arithmetic unit, 34 ... DCT
unit, 35 ... Quantizer, 36 ... VLC unit, 38 ... Inverse
guantizer, 39 ... IDCT unit, 40 ... Arithmetic unit, 41
Frame memory, 42 ... Motion compensator, 53 ... Frame memory,
71 ... Inverse multiplexing section, 72, to 72; ... VOP
decoding sectiop, 73 ... Image reconstituting section, 91 ...
Inver;e multiplexing section, 93 ... Enhancement layer
decoding section, 94 ... Resolution transforming section,
95 ... Base layer decoding section, 102 ... IVLC unit,
103 ... Inverse quantizer, 104 ... IDCT unit; 105 ...
Arithmetic unit, 106 ... Frame memory, 107 ... Motion
compensator, 112 ... Frame memory, 201 ... ROM, 202 ... CPU,
203 ... RAM, 204 ... Input section, 205 ... Output section,

206 ... HD, 207 ... Communication I/F.
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TEXT OF THE ABSTRACT
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F IMAGE ENCODER, IMAGE ENCODING METHOD, IMAGE DECODER, IMAGE
DECODING METHOD., AND DISTRIBUTION MEDIA

Efficient random access is made possible. A group of
video plane (GOV) layer in which Fncoding start absolute
time within aécuracy of a second is ar;anged'is provided as
the layer of a coded bit stream. The GOV layer can be
inserted not only at.the head of the coded bit stream but at

é? an arbitrary positipn iﬂ_the coded bit stream. The display
time of each video objeét plane (VOP) constituting the GOV
layer is represented by modulo_time_base which represents
absolute time in the unit of a second with the encoding
start absolute time as standard and VOP_time increment which
represents in the unit of a millisecond the time that ﬂas
elapsed since time (synchronization point) indicated by the

modulo_time base.

Fig.: 25.
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(57) Abstract

To make an efficient random access possible, by providing, as a hierarchy of a coded bit stream, a GOV (Group of Video Object
Plane) layer on which an absolute coding start time accurate to a second is arranged. The GOV layer can be inserted not only at the leading
end of the coded bit stream but also at other arbitrary positions. In addition, a display time of each VOP (Video Object Plane) constituting
the GOV is expressed by modulo._time_base, which expresses a relative time with reference to the absolute coding start time in seconds, and
VOP_time_increment, which expresses a time clapsed from the time (synchronization point) indicated by modulo_time base in
milliseconds.
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