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portabl e/ stati onary video communi cation device and the i ke for

vi sual communi cations in a video tel ephone system a video conference
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picture 10 storage/recording apparatus such as a digital VIR and a

vi deo server, and a novi ng pictyre encodi ng/ decodi ng program
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Encodi ng/ Decodi ng Verification Mdel (hereinafter referred to by the
initials ywioswhsyge standardization is 20 in progress by |pgq/ipshne232
JTC1l/ SC29/ W51l may be introduced as a conventional type of predictive
encodi ng/ decodi ng in ~an encodi ng/ decodi ng system of novi ng pictures.
The WM continues to revise its contedts according to the

progress being nmade in standardi zati on of MPEG 4. Here,
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2 Version 5.0 of the VMis designated to represent the VM and
Wil be sinply referred to as VM herei nafter. The VMis, a system
for encoW@IMS2odi ng each vi deo obj ect as one unit RETHIPEN0ES2 a
novi ng pi cture seqguence 5 bei ng an aggregate of video objects changing
t heir shapes time-/space-w se arbit :fgri ly. Fig. 29 shows a VM video
data structure. According to the VM a tine-based noving pi cture
object is called a Video Object (VO , and picture data representing
each time instance of the VO as an - '
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10 encoding unit, is called a Video Qbject Plane (VOP). |If t he VO

s |ayered,d I.Je/ space, a special unit called a \ﬂ(k¥bf§§ ayer
(VQL) is &%%@?bet ween the VO and the VOP for represen |g§§b§z

| ayered VO structure. Each VOP i ncludes shape information and texture
I nformation to 15 be separated. |If the goving picture sequence includes

a single VO then the VOP is equated to a frane. There is no
shape information included, in this case, and the texture informtion
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defined as an aggregate of bl ocks (al phabl ocks/ macrobl ocks), and each
bl ock in the aggregate is conposed of 16x16 sanpl es. Each al phabl ock
25  sanpVe98/36576presented in eight bits. A macrobl ock PCT/JP98/00232

3 includes acconpani ed chrom nance signals being associated with 16x16
sanple |um nance signals. VOP data are obtained froma noving picture
sequence externally processed outside of an encoder.
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" Fig. 31is a diagran1shomﬁng'the configuration of a VOP encoder according
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menory P22, a variable-length encoder/multiplexer P23, a buffer P24, and an
encoded bitstream P25. Fig. 32 shows a flowhart outlining an .
oper at i orwoOf98B85¥6encoder . Referring to the encoder BCTHPHSNORI2 the
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t he macrobl ocks P7 (Steps PS2 and PS3). The al phabl ocks P2 and the
WaCfOb'°Qé§gE%aﬁke transferred to the shape encoder Pﬁmﬁaﬁmkaﬁugntion
, S

det ect or respectively. The 5 shape encoder P4 is a processing bl ock
for data conpressi on of the al phablock P2 (step PS4), the process

of which is not discussed here further in &etail because t he
conpr.essi on net hod of shape information is not particularly rel evant
to-the present invention. 10 The shape encoder P4 outputs the

conpr essed -s _al phabl ock data P5 which is 5ransferred to the variabl e-

| engt h encoderénﬁ tia eRer A23d s akd the Bocdr?y decoded al pha data P6
which is transterred sequentially to the
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moti on det ect or P8, the notion conpensator P10, the 15 prediction node

sel ector P12, and the texture encoder P16. The notjon
det ect or PYORBAFAS r ecepti on of the macr obl ock P7, det e RGI/EP98/00232
| ocal -notion vector on'a macr obl ock basis using reference picture data

stored in 20 the VOP nenory P21 and theléocally decoded al phabl ock P6 -
(step PS5). Here, the notion vector is one éexanple of a noti on
paraneter. The VOP nmenory P21 stores the locally decoded picture of a
previously encoded VOP. The content - of the VOP nenory P21 is
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25 IocaIIy decoded picture of a macrobl ock whenever the

? %ﬂ?ﬁsls encoded. In addition, the notion detect

detects aglo war pi ng paraneter, upon reception:of t ??quqmqﬁ%xture
data of the original VOP, by using reference picture data stored in
the sprite nmenory P22 11
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5 and locally decoded al pha data. The sprite nenory P22 wll be

di scussed | ater in detail, The noti on conpensator P10 generates
the predi WOR36576 i ot yre candidate P11 by using the noti oRCH: ¥ PO,
which is detected in the notion detector P8, and the 10 | ocal | y decoded
al phabl ock P6 (step PS6). Then, the pyediction node sel ector P12
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predi cti on node P13 of the nmacrobl ock by using a prediction error
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I nter-franme coding. The texture encoder P16 processes the

predi cti ONyigogaesfd ' OF Signal P15 or the original macrobl ock gy ie8/e23z0

Di screte Cosine Transformation (DCT) and quantization to _obtain a
gquanti zed DCT coefficient based upon the predi cti on node P13. An
obt ai ned quanti zed DCT coefficient islBransferred, directly or aft

prediction,

to the variable-length encoder/nmultiplexer P23 to be

encoded (steps PS8 and PS9). The variable-Ilength
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6 encoder/ mul ti pl exer P23 converts the received data into a
bitstream and nul ti pl exes the data based upon predet er mi ned synt axes
and vari m%&q%t h codes (step PS10). The quanti 2e PEIPEOMR ci ent
I's subject to 5 dequanti zation and inverse DCT to obtain the locally
decoded prediction error signal P18, whichyis added to the predicted
pi cture P14, and the locally decoded
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macro.bl ock P19 (step PS11) is obtained. The locally decoded

mcrobllockwlg&éggﬁvwi tten into the VOP nenory P21 10 and t%gﬁ’;&rsimtogsz

menory P227t0 sed for a |ater VOP prediction (step

Dom nant portions of prediction including a predi ction nethod, a _
notion conpensation, and the update coptrol of the sprite nmenory P22
and the VOP nenory P21 15 w Il be discussed below in detail. (D)
Prediction nethod in the VM Norrmal |y, four different types of
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20 a circle on a macrobl ock basis. Wth an I -VOP, intra- franme

coding is_used singly involving no prediction. Wth a P-VOP, past VOP
data can YO %SRSt or prediction. Wth a B-VOP, both pBET/IRa8h0232t ur e
VOP data can be used for prediction. 25 Al'l the

af orenenti oned prediction types are noti o6
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7 vector based. On the other hand, with a Sprite-VOP, a sprite

menory <an for prediction. The sprite is a pict

generated through a step-by-step m xing process of VEPS ase upon a
war pi ng par aneter set [err] =(a, b, ¢, d, e, f, g,

detected on a VOP basis (The mark denotesia vector herelnafter)
The war pi ng paraneter set is determ ned by the follow ng paranetric
equailons X' —(ax+by+c)/(gx+hy+1)

=(d f)/ h
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The sprite is stored in the sprite nenory P22. Referring to the

paranetric equations, (X, Y) represents the pixel position of an_

ori gi nal WOP8B6576& 15 two-di nensional coordi nate system PCRIP98i00332
represents a pi xel position in the sprite nenory corresponding to (X,
y,) based upon a warping paranmeter. Wth the Sprite-VOP, t he war pi ng
paraneter set can be used uniformy wth h macr obl ock to determ ne
(x_, y') in the sprite nmenory for 20 prediction to generate a predicted
pi cture. In a strict sense, the sprite includes "Dynamc Sprite"
used for 0" Q05941 R0 I LIl 15B!g BAE @', UpeR o Eppegli.cll gyaes
well as for another pur pose of ‘an approxi mat e
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representation of VOP at a decoding station. In Figs. 34 25 through 37

bel. ow, ﬂspwd-;ﬁbéykands for Dynamc Sprite. - The nngkﬂﬂ"gﬁbﬁﬁ&or
P8 detects the notion vector and ‘
8 t he warpi ng paranmeter to be used for the aforenentioned

prediction types. The notion vectors and thggwarpi ng
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paranmeters are generically called the notion paraneter P9

herei nafter. 5 (2) Mbdtion conpensation Fig. 34 is a diagram
showi ng WR9%36%76 gur ati on of t he notion conpensat or PROTAPOSHOLRI | . .
In the figure, a war pi ng paraneter P26, a notion vector P27, a

gl obal - noti on conpensat or P28, a Iocal-rnnéoon conpensator 10 P29, a
war pi ng- par anet er based predicted picture candi date P30, and a
nof i on-vect or based predicted pi cture candi date P31 are shown. The
war pi ng- par amet er and notion-vector based predicted picture
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31 are generi cal | y called the predicted picture 15 candi dates P11

her ei ‘naf . Fig. 35 shows a flowchart outliningp tion
of gmrr%f’?on conpensat or P10 incl udi ng steps PS14 thrg&‘é}ﬁgé}&ﬁﬁﬁ

PS21. The notion conpensator P10 generates the predicted 20

pi cture candi date P11 using the warping paganeter P26 of a full VOP
detected on a nmacrobl ock P7 basis in the notion detector P8 or a

mecr obl ock based notion vector P27. The gl obal -noti on conpensat or P28
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9 conpensati on using the . notion vector P27. Wth the-

| -VOP, the notion conpensator P10 does not operate. (The operating .
step procec¥99BB6Ybecp PS21 from step PS14.) Wth a VOP PEHIPIS/G62R t he
| -VOP, the |ocal - 5 notion conpensator P29 reads out a predicted picture

22
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candi date PR1 fromthe locally decoded picture of a past VOP st ored

i'n the V@FHoegseny P21 by using the notion vector P27 pSisivshieis) -
Wth the P-VOP, the predicted pi cture candidate PRL is only available

to be used. 10 Wien the B-VOP is identified in step PS16, the
| ocal - noti on conpensator P29 further readg£3out a predicted picture
candidate PR2 fromthe locally decoded pi cture of a future VOP
stored in the VOP nenory P21 by using the notion vector P27 (step
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pi ctures to obtain a predi cted picture candi date PR3 (step PS18).
A predicted picture candidate PR4 is generated also 20 t hrough Direct
Predicti dﬁ°(9§’P€§75P819) . (Direct Prediction is based URGHIBI&H233i cti on
met hod corresponding to B-Frane in an encodi ng nmethod H. 263,
Recommendation I TU-T. A vector for B-Fr an§4i_s produced based upon a
group of P-VOP vectors, which is not 25 di scussed further here in
detail.) In Fig. 34, the
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10 not i on-vector based predicted picture candidates P31 is a

generic terrnydogaghé or part of the predicted picture C '&@&ﬁ R1
t hrough PR4. If a VOP is of neither I-VOP nor B—Vtgagy en ? _

VOP 5 is of Sprite-VOP. Wth the Sprite-VOP, the predicted _
pi cture candidate PRl is read out fromthe A8 nenory based upon the
notion vector. In addition, the gl obal - not i on conpensat or P28 reads

out the predicted picture

B COBEBRBMEZRBEEBOBEY A X uy 7 0 H bRz k
STHBRINIVEBRO oy 7 R POEREN CEHEEH BT S
BRICOVT S, MEOBRRHHTE B,
e, ZTOREOBEBTIE, A€ a2BViESa— S ABE 5 2
5 —ZBRHEAVER, ZhEAVTRe—IABERHET LAV
BRTHOHEMAFEBTHIILIREIETLARY, Fe—LBERHET
LRWEAR., FRIE—FE LTS u2—2RA /v —F T3 0515 H
IMEERTHHERRN,
e, IORBOBBICBNT, b1 UHBHERKY —F L RONE
10 KESTERLESEERT 5 2 ERML AT EHETbh
WAEY 2RI, ThE2FRICAVWIHER b L LB TE 3,
e, TORBOEBIZBNTIX, €Y a, b, ciZHLTELE
NWBSBEBREERTIEORELTCARYESHIPL 5IcLd 2AF Y B
. AEVa, b, cOVTRAP1-2DREYEHLTHIBAERLE
15 B, AEVa, b, cHEBO—BL., RV, EHEXEFLCEE S
EETD L RBAICIE, ACVEHW151X, A€Va, b, cD>
H2ODRAEY, BWIE, £TOAEY 2EHT 5. HIXE, A€V a
ﬁl7V—A®$%Eﬁf~5%¥ﬁ?67v—A}%UTbb\}%
Y b BEREFEEDRORIF 4 97 RS54 FAEYTHD, A
20 Ve BBREFREHIFATIvIRTTL bAEY ThHhBBAITIH,
L REITAYIRTTIAL MRV, TOEENRT—F B RERT —
FELTERBLTVERED, ACYbRBAEVEHFWIS Lo TRE
FEIhBRVR, AEValre) c BA—BEROSBER T — ¥ & L&
LTW3BEITEE, ACYEHFEL1 51X, A€V atAeYcrRBIE
25 EFTHLizRB, TnkdiZ, A€V a, b, c RBRERT—¥
%E@LTEELTWé%%Kﬁ\Eﬁbtﬁﬁ%%h%h%%yﬁﬁ.



candidate P30 fromthe sprite nmenory P22 based upon the 10 warping
paraneter P26 in step PS20. The gl obal - npoti on conpensator P28
cal cul at WO 9836576 address of a predicted: pi cture candi dRCI/NPHSHA2 sprite
menory P22 based upon the warping paraneter P26, and reads out the
predi cted picture candidate P30 fromthe éS sprite menory P22 to be

out putted based upon a resultant add? ss. The | ocal -noti on conpensat or
P29 cal cul ates the address of a predicted picture candidate in the VOP
menory P21 based upon the notion vector P27 and reads out t he

predi ct ed pirlusicE@pEEddt,e P31 to be outputted based

BEDZLiE, DTFRBARSEHOBEIZBOTLRETH S,
¥k, TOEBEOHETIX, 32oDAEY a, b, cZAVIELRZL
RLER, WThR 2002 Y 2HVIHBATH->THHlbRL,
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S A—0BHEET 3 TRERERB 1 00 2BV HSEELHS
RT22LbTE5, HEEBIAVLNEBAIE, BXHEBILI -
DPETOTHERRELERT ZRNERREE SN EBE AT X —¥
b5 PREST 2 ERTHE LN,

10 |
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DHEMRBMER R L7 —F % — F2E8IZET,

(P, -7 L— AR bIEHEMEETbRY (RF 7S 24) , I-
ZU—ATRTNIE, BBATYRER3 5 XBHE T A—F 40K

20 ESWTSRAEVZRETS (R7v7S25) , BERAEIVRER
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20 upon a resultant address. These predicted picture candi dates
P11 ar e ‘evakyiabgses7s along with an intra-frame codi ng si gnal pei/ypb00232

texture data P7 in the prediction node sel ector P12, ‘which
selects a predicted picture candidate having the |east 25 power of a
prediction error signal along with a 27

FOERMHANE 1 5HELLTIL, 2010 3EEBFOMATIIAE
VaZ, 4»L8EROHMATIIAEY bE, 29001 5EHROH
BCEATY c2EFHICAVBEIRTELVIXO R, FAEY L
DEIERBEHEEEW]RT D, 2L, 7o —1R"NEBIE T A—FTFH
5 HEBE2ERTIBERBBAETIRAEY alRE-2THEDOT, 2R
AFEIVRERISZEBTIOE 0 —IANBERTA—FEHANDLE
DHETD, TOXIIT, BIERT M OETFRIZAVWS AEY 25
ET201, FREQEIBEINOLRL, EEERGVERIZLEE AKX
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10 R MDETFRHIZANDIAE I EHETIHEIE. FRE—F2H
B LTHEEXTHILERRN,
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ER M 6 Y B LTH AT 5, |
ZOEBOBBIZB DTS B~ ABEAT A —F ba— I B
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predi cti on node. (3) Updating of nenories The nenory
update unit P20 controls the VOP nenory P21 and sprite nenory P22.to
be updat SMOP8BEI6PS12). The 5 contents of these menori RET/EPW0023at ed
regardl ess of the predi cti on node P13 sel ected on a macrobl ock

basi s. Fi'g. 36 is a diagram shozgi ng the configuration -

of the nenory update unit P20. Fig. © 37 shows a flowhart

i ncl udi ng steps PS22 through PS28 illustrating the 10 operation of the
menory update unit P20. In Fig. 36, an externally supplied VOP

encodi ng tyReE SR CREDO AT URRETIZ LB CEB LD, By PR Y —
AZBELENTHSACEEENS,

B21iX, ZOEBOEEBOLYY PAMI—L212FRTRTHS,
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FEBEREREZAL TV, Z0X5i2, BERS —7  ROERIC
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 EBROEREFOBERLT T b (VOP) 2/ S{LTHEEBICS
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¥, COEBOEETH~I/ oy 7 ZHME LEFBSLEBI

20 DOV THRER, EEOBREFSBHSERR LOBEHGRBEAE IEK
BOBEEYA X7 0 y 7 ORBEDEI L > TRREN S TEBRO Y
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P32, an externally supplied sprite prediction i dentification flag P33

for .indicati se of the sprite menory for predi ct|
externally 5‘8%;#’&85 15 bl end factor P34 used for prediction w {'%Bglﬂmz

sprite menory, sw tches P35, P36, a sprite blender P37, a sprite
transforner P38, a VOP nenory update signal P3§, and a sprite menory
updat e signal P40 are shown. Firstly, the use of the sprite with
the carrent VO 20 or VOL is examned if being designated by the sprite
predlctlonldentlflc |oan P33£ntepP

sprite desi gnati@d®v? ﬂd&"ba ~‘~':1'exa &dd T u“"”d(ﬁg"tﬂe’@ﬁ@%&‘@ﬁ%&
PeEn - WIS T s MR R,
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5 HERBRAVWLIIBAIR, BHEMERIIES ENBHERFTA—7F
CEPS FRERETZERTHIZI W,

EROWES .
Wiz, B1IRLABROFELERICBVT, B HEE5 OB
10 ZEIEZSLEMNOERYL LAFSLEBOREHBER L., B HERm
5b DM LBECOVTHRARS, Z0EHMOBIBICIIT 58 & 8 HI
Salk, HENFRA—F4a L LTETBRR, 7T 42T RA—%F,
BEEAT A —F 2 TNERHATE 6O LT 5,
. CORBOBBICBTSATY a REMERY 1 7L —hSE
15 BIB37V—ARAEUTHY, ABYUDRREITFT A IRTTL FAE
YChY, AEY cBFAFIvIRFFL AR THEHDLETS
IOEBOBBIZEIT 2T HEES b ONBBRER 9 iTRT, A
HIZBWT, 3 6IXFTBEE (=B& <7 MV) | BTHRHT 744
20 TA—F, 3BILERENRTA—F, 3IRFETBHEIZESS THH
BAEYT FLVREHEE, 407 74 v "5 A—F LS FRESR
AEYT FUARHE, 4 1 3BEEASA—F CES TRERA T
U7 FLREHEBTHS, Es0BE BESS b OREABERRE L
7u—Fx— 1 2E1 0IZRT,
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updating is perfornmed with the VCP menory P21. Wth 25 ei ther the |-VOP
or the P-VOP, then the VOP nenory 'P21 is :

12 woioBBssT60ver with the |ocally decoded macr obl ock Iﬂl@r’msﬁ"‘”z

macr obl ock basis (step PS28). Wth the use of the sprite
designated in step PS22, 30

RERBE AT A—F 4 2 DECESHTFHERAEY 7 FLR23
PEETE (RT7v7S34),
% TRESRAE Y7 FUREHBIT, ﬁmfaﬁx%uijre
ATV ERERFRCESNTT FLRAHERTY, ZOXBOBE
5 IBWTIE., A a KEFBE. AT bithIRERBRILK - #
INE Y DBMABEHEMI T 74V R_FA—F, AEY c KIKREMT
BAERBE RO BEEAT A—FEAVE, ThoOERLERRBUT
D& IBREBRANTRED,
(EATB®)
10 SE{THEIE (a,b) ¢
x> =x+a
yy =y+b
(774 VE#]
FT 4T A—F(a,b,c, 0):
15 x’ = alcos0)x + a(sinf)y +‘b
y’ = a(-sin§)x + a(cos8)y + ¢
(TR
BIEE T A—% (a,b,¢,4d,e,1) :
x> ={ax+by+c)/@x+hy+1)
20 v =dx+ey+f)/(gx+hy+1)
e, 2REBELED G, YRFEvZuerey s OERME. &
Y IREARTA—FILEoT &, YEHEHTIOND AT Y ROER
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Y LOMBEHET S, ToELELOILITLY, T
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then the VOP nenory P21 is updated in the sanme manner as 5 above (steps
pPS23, PS24)..° .10 addition, the sprite menory PS22 is Eﬁ@g@?a“3
t hr ough thé”P%ﬂggggng procedure. a) Sprite warping (steB 2

In the sprite transfornmer P38, an area 10 - MTJerr],t-1) in the
sprite menory P22 (M([err],t-1) is an area hgying the sanme size as
that of a VOP having the origin of the coordinates at a position in

the sprite menory P22 with 15 the VOP at a tine t) is subject to warping
(transformation) based upon a warpi ng paraneter
BEBAETYV 7 FLR23IC&oT, AEYRLHLE 2 4 BHIET S
22 USLTHERRER6 ERYMLTHATSE (X7 7S3 505
AFy7S89),
BB, BT LV—LLZBIIBREATIOEBIFRDOZ A 7k, HE5H
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M22i, COREOBBOLy FX LY —5h212RTETHS,
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10 BFROZAZREETETHY. ZOMSERERTE S RIEFEHE
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THEEBIZBW IR, AT Y CEATIEBFRADS A 72WHT
BILRTESD, |
HEEBIZBWTIR, ZORNENZEHIRDOF 4 FRERIICH A
15 EYREREDTONDLIRZR>TND,
PLERRZBHEHEE S b OBMREFOHFSHEBIZLY, 7V —4
DRI EZOHEE L THEEO AT Y 2 EMITENSIT S 4M
ZBRER I, FHHHEEMLESFEDIZLERTEDS,
:@%ﬁ@%ﬁ?u7V—A:amﬁ%k?éﬁﬁméwrﬁ&tﬁ\
20 EEORREESHEEBAST V=2 b (VOP) 2/ 5Ly HEEICOWV
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BOBEEH £ X7 0 v 7 ORBEDER L o THRENE TEBROY
25 wyJRYOEBEUCEHQEFSLTIRBRZOVTL, AROHR
BRI TE D,



[err]=(a, b,c,d,e, f,g,h). b) Sprite blending (step PS26) 20 By
using a resultant warped picture froma) above, a new sprite. nmenpry
area i s spdosesred in the sprite bl ender P37 accor di neCT/3P98166232
fol |l ow ng expression, Ml[err],t)=(1-a) Werr][M[err],t-1)
,[err]+a VO(r[err],t) , 25 where a is the blend factor P34, W[M{[err] 'is
the resul tant war ped picture, and Vo%%err],t) Is a pixel value of a

|l acally 30
Wth a non-VOP area in a |locally decoded nacrobl ock,

t hat

10

15

20

25

decoded VOP with a location [err] and a tinme t.

& VA by RETIE, AT Y a ZAVES 2 —ALBIE T R
—ZRHMEAVES, ThERVTRe—YLBEREZTEZAVSR
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13 As the blend factor a is assigned on a VOP basis, a | ocal | 'y

decoded VOP is collectively blended into the sprite nmenory P22 based
upon a weivYRP830576 egar dl ess of the contents of a VOP aPERJP98/00232
According to the aforenentioned prediction systemin

33
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t he conventional encoding system the video object is predi cted by

using the nenory designed to be used for .detecting the notion, vector
al one andwdreg/sesmery desi gned to be used for detectingpdiuposesszng
paraneter alone, 10 both of which are structurally allowed the maxi num
use of a single screen alone each. Thus, the limted use of
reference pictures is only avail able for pr%ﬁiction, t her eby

hi ndering a sufficient inprovenment in prediction efficiency. 15
Further, in such a systemwhere two or nore video obj ects are

o seant g RS AL YR Y P i ¢ R Tpig ence picture
By 53a, 53bTEHEAFTA—-F52a, 52bILED
WTTRTOTFHEGFEHBS54a, 54 bBERLAEE, THE— N
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of a video object to be predicted alone, which [imts the vari ation

of a reférence
anDng_videoVHB?

@icégre and precludes the 20 wutilization of a_correlation

for predi ction. Furt her, t RETAEMN023

are updated regardl ess of such items as the internal structure, a

characteristic,
I nsufficient storage of information | acking significant

in the

25
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and the past record of tjge video object. This results
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14 data for predicting a video object, thereby posing a problem of
failing to enhance prediction efficiency. The present invention.is .
directed to WO9/36§7& he aforenenti oned probl ens. An obj ecti vePCit/JPos/on232
invention is to provide the prediction systemfor encoding/decoding of
pi cture data where two or nore nenories are prOV|ded to store the past
record of the noving picture sequence 36
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effectively in consideration of the internal structure and characteristic
of the noving pi-cture sequence, thereby achieving a highly efficient

predi cti onWASISREFT6 as encodi ng/ decoding. In addition, the pP&A/FO$/HR32
system provides a sophisticated inter-video object prediction performng
anong two or nore video objects. 37 '
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According to a first aspect or the present invention there is provided a
novi ng picture prediction system.for predicting a noving picture to be .

i mpl ement egloidesgére! €ast one of an encoder and a decoder, theciBpedAes:

pi cture prediction system conpri sing: a plurality of nmenories for
storing picture data for reference to be used for prediction, a plurality
of transform nmet hods each being assigned t@8a , corresponding nenory; and
a prediction picture generation section for receiving a paraneter
representing a notion of a picture segnent to be predicted, and for
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The encoder generates a prediction nmenory indication
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i nformati on signal indicating the one of the plurality of = nmenories used
for generating the predicted picture and transmts the prediction nenory

i ndi cati oW 98/365M@t i on signal and the paraneter. to a decodiPCY/F98400232 SO
as to generate the predicted picture using the picture data stored in
the one of the plurality of nenories based upon the one of the transform
met hods corresponding to the one of the pHurality of nenories in the
decodi ng station. The decoder receives the paranmeter and a prediction
menory indication information sinal indicating the one of the plurality
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predicted picture froman encoding station, wherein the prediction pictur

generati on sgf

stored in the
and the one of the transform nmethods corresponding to the one of the
plurality of menories. Further, accordingito the present invention,
nmovi ng picture prediction system for predicting a noving picture to be
i npl enented in at | east one of an encodi ng
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@usspenerates the predicted picture using the ppgtibdigdsda?
one of the plurality of nenories based upon the paraneter
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16 and a decoding, includes a plurality of nenories for storing picture
data for reference to be used for prediction, the plurality of nenories
bei ng assVYQP8@6%7§ different parameter effective val ue rang&?’ms’o‘mz
respectively, and a prediction picture generation section for receiving a
paranmeter representing a notion of a pictgée segnent to be predicted, for
sel ecting one of the plurality of
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menories assigned to one of the paranmeter effective value ranges including

a val e gfoof8ssrgr aneter, and for generating a predicted ppetupss/gessng t he
picture data. stored in a selected nenory.

16a Still further, according to the present invention, there is
provided a noving picture prediction syst&nfor predicting a noving
picture to be inplenented in at |east
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one of an encoding and a decoding, the noving picture prediction system
conprisin a plurality of nmenories for storing picture data for

reference%WBmﬁgﬁﬂ§ed for prediction, a plurality of transf @GHAE8AYAZ ecach

bei ng assigned to a corresponding nenory; and a prediction

pi cture generation section including a noti,gn conpensator for receiving a
paraneter representing a notion of a picture segnent to be predicted-and
for- generating a predicted picture using the picture data stored in one of
the plurality of nenories used for the picture segnents to be predicted’

based upon t Rk aparBapete# g Jvob & 5l 13 e 0 dn & ST ED 2rel Bodls ke gspopdiing to

the one of the plurality of nenories, and a nenory update unit for
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The noving picture prediction systempredicts the

17 MOViva@ offgsrsr € i n a noving picture sequence having firg Eriaposioozdyd
second vi deo objects, wherein the plurality of _ menori es |ncrudes
-separate first and second pluralities of menories corresponding to

the first and second vi deo 45
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5 obj ects, respectively, and the prediction picture generation
section includes separate first and second generators, respectively,
corresponWOg8Be76he first and second vi deo objects, WREFA

first generator uses the picture data stored in at | east one of the
first and 10 second pluralities of nmenorjes to generate the predicted
pi cture when predicting the first object, & gener at es I nformati on
indicating a use of the second plurality of menories for predicting
the first object, the information bei ng added to the predicted
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the predicted picture through a change of either one of a nunber and

a size of: t hegygrdgmeste ty of nenories.in response to a changeribosiosss:
novi ng picture at each tine i nstance. 20 The prediction

pi cture generation section generates the predicted picture in a
limted use of nmenories for . prediction 4@ response to a change in the
novi ng picture at each tinme instance. The prediction

pi cture generation section generates 25 the predicted picture by
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18 predi cted pictures generated by using the respective pi cture
data stored in the plurality of nenories. _ The noving picture .
predi ct i o'WO88/365%n f ur t her i ncl udes a significance detRCH/INISPER32
detecting a feature . 5 parameter representing a significance of the

pi cture segnent to be predicted, mher in the prediction picture
generation section generates the predlcted I cture by
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selecting at | east one of choices of at |east one of a plurality of-
predictian q&&?@&&a the plurality of 10 menories, and a pIuraI|t¥ of
menory updat 8s. The novi ng picture predlct|o

further |ncludes a significance detector for detecting a
paranmeter representing at |east one of an anoygt of bits avai l abl e
for coding the picture segnent to be predicted, 15 an anount of change
of the picture segnment at each tine i nstance, and a significance of
t he picture segnent, wherein the prediction |cture generation

section gﬂﬁﬁﬁﬁ&&&ﬁhﬁw Eﬁ@%lﬁﬂﬁ&&ﬂ@%tﬁﬁ@
BEIEENRTF A —F (a,b,c,d,e, ) BWRET S,

x’ (@ax+by+c)/(gx+hy+1)

y  =(dx+ey+f)/(gx+hy+1)
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of choices of at |east one of a plurality of prediction 20 met hods, the

plurality of nenories, a plurality of nenory updat e net hods.
The novi ng VO®B&BE76r edi cti on system predicts the nDV|ndWHVEP§P@33n a
vi deo obj ect basis, wherein the - novi ng picture prediction system

further includes a 25 significance detectq&)for detecting a paraneter

S112) k. EEHEBR1I0LIZE-S>TERKR, AEY aBLUTcOAF
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19 representing at | east one of an anount of bits avail able for

coding a vide to be predicted, an anount of change

vi deo obj ect SWQ’?&@&;"H me instance, and a significance of FF@”E, 00232

obj ect, wherein the prediction 5 pi cture generation section generates

the predicted picture by selecting at |eggt one of choices of at

| east one of a plurality of prediction nethods, the plurality

of nmenories, and a plurality of nenory update met hods. The

novi ng picture prediction systemfurthe ncl udes c

|MMmmonmw%dﬁﬁﬁ%&@g%Mﬁ%FﬁﬁﬁﬂﬂwtbO%g i%%é &
CRFKODBRERBDI LN TE D,

¥, KEROHRBIX, BEVA AT uy s 2Bt LTESLEE

T2 RBEOTFVEEEO IV —LREMLTIHESERBICEAT

5 EBT TR, BTARNSEREZEAEVA X2y 7 TRETTIT,

EEBRE®RAT C= 7 b ( : ISO/IEC JTC1/5C29/WG11/N1902 TR

&N BVideo Object PlaneZ2 ¥) RHEM LT HHESEBICHEMTRET
bb.
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prediction relating informati on of the noving picture, wherein the
predi ction picture generation section counts tinmes of a nenory used
for predi CWOP836IE deternines a rank of the plurality @CTHENN023E:
based upon a counted 15 nunber of the tines, wherein the prediction

i nformation encoder allocates a code % ngth to the prediction
relating information to be encoded based up t he rank of a nmenory
used for prediction. : The plurality of nenories includes at |east
a franme .20 menory for storing the picture data on a frane basis and

a sprite menmggpforz Bt DT RASH TR BIERUBR. RRFIZ, HTFRBERBESKOD X
DUBECHDETERFELERRIRCTELIILT, MEIARTA—-F%
HEROIZHFESTDIZLNRTES, o



The sprite nenory includes at |east one of a dynamc sprite menory

I nvol vi n ar updating, and a static sprite ne
|nvoIV|n3w?ﬁQ§g@%ular updating. 25 The one of the p?gﬁé or&?ﬁ%thods
corresponding to : 20

t he ' of nmenories is atggl east one of a parallel t

transf "mlﬂma and a erspect Ive transformation in an interchangeabl e

manner} further according to the present invention there
i'S provi

B Ok o @ B
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3. FRESERIE. ERATFA—F L EEFREROERTAVE A

20 TYERRTFHAEYERFREFSLUI»LZTRY,
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predicting a noving picqﬂwﬂuq i m w nted in at | east ohe of an
encoding or a codi ng, m m E mfi sing the steps of: ' :
storing pi ctWPé%&é’tf%? for * efer ence used for prediction i ﬁ’qﬂa’Pﬁ(P%hy

of menories; utilising a plurality of transform nmethods each
bei ng assigned to a correspondi ng nmenory; 5 receiving a paraneter
representing a notion of a picture segnent to‘%e predi cted; and
generating a predicted picture using the picture data stored in one of the
plurality of menories used for predicting the picture segnent based upon

the parameter ol Tollksidh 4 ieo Bk % 38 Bl wobhods bet Kokcbididspoki 1ig A o~ the
mmOfmemugégggtﬁﬂﬁffﬁﬁ%ﬁﬁﬁﬂmdﬁBht%%U%Eﬁb\
BRENEAT) CERSAEERT—F AV TTRERZAERT D
TREQERBLE Z2HX.
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ETHEHRFEROBXZREATINRNTA—FEAAL, BT A—F
10 KESHWTLREBEEO ATV RERINEZERT 2BV TTHER

PAERTI>IBDEHER L., LREZEOAEIDOHIRLEH1DODAEY

CEMEhIERT~FEEEBOIAIVITEHFTIATIEFMLE

AT THERERKEL ZHX.

P LLFELBICESOVWThMCAVLONDI Z LEHHET
15 HEE G L FRT 5HE S TRHEX,

6. LEBHEGRTRHARIX, B1LE20HERL V=7 2HTD
EBEfgs — R LOEESETFRIL,
EREEOATIR, LRE1LE2O0BHERI T V=7 PEHITT
20 31 E20@MNOEEDOATY 2L, LETREBERRBIX., £
BE1LE20BESS Vs NCHETIE 1 LE2OEBDOER
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rrerrlorldes fﬁl.“ﬂﬂmllﬂmﬂ”ml gtl ng a noving pi gt ure further
i ncl udes s o ) edi ction nennry i ndi c
i nf or mat |Wo§%g'|§g%§ i ndtceti g tMhesone of the plurality of W?!g%ed
for the picture segnent to be predicted, and transmtting the prediction
menory indication information signal and t heggraraneter to a decoding
station. The nmethod for predicting a noving picture is inplenented
i n-the decoding, and further includes the

BRICHIT 5 DI ART B b 2EHETHHEREL,. 4. 50
N EROBE ST RS,

7. LRETHESAERSIL. BEROSRACBITZIE/LLZELT, £

5 REEDOAETY OB LEFAL XONTAMEHEBTIZ LT LY FRIER
ZERTIZLERMLTZHREL, 4. 50T TEROBESR
FRL R,

8. LETHEGLERRBIZ. HEROZEAICBITIEMRMIZIELT, F
10 HEAVWDIAEYZRETIZLEIVFHERLERT S Z L EHY
ETHFEREL, 4, 5WVWThhrBROBERFRFR,

9. LEFABERERRRE., LREXO AT CEMSh- LEERS
— ¥ ERBVTENRERCAERSNEBEEOTRAERSRETZZ LiIC X
15 DVFRERZART I L 2/FHLETIHRE L BEROBHE SR TFRF R

[
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5 A — FEeRHT3EEERNEZH L.
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21 step of receiving a prediction menory indication information signal
I ndi cating the one of t nories used for generatln the -
predi cted pi cOE3451$ t?mmwllﬂlmmllmm esenting a notion of tReT} 2

segnent to be predicted frofm ah ehcdadi g stati on. Still further,

according to the present invention, a nethod, 6for predi cting a noving
picture to be inplenented in at Ieast one o§ an encodi ng and a decodi ngi

i ncl udes

10

15

20

25

REFERL, ERACBTIZHEREAROELEL, FHBTKOEE
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DTFRUFREL, BEOAEV L, BEOAE VEFHEOWIhhco
WT, EEOBREODP R EH192BIRTIZLICL Y FHESRE
ERTSZ L RBBETSMRE L XL 5 REOBE ST RS,

12, FEBEETASRY. BESLHEETT V= FEETTH
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EEERHBERL,
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the steps of storing reference to be used for prediction
in a pl U%%ﬂl)ﬁs Hm 'Imiﬁm”m separate parameter gl Gpokifaisal ue
ranges to the pluralrtycoft nenosies , respectively, receiving a paraneter
representing a notion of a picture segnent to be predicted, selecting one
of the plurality of nmenories assigned tg7one of the paraneter effective
val ue ranges including a value of the paraneter, and generating a

predi cted picture using the picture data stored in a selected nenory.
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21a Still further, according to the present invention there is

provi ded a net hod for AU B ing picture to be inplenented in at
| east onewm‘98mssmcodi|muﬂmunﬂmum}:g, t he met hod conpri PCEGPISRN232 eps

of : storing picturé d&ta’for reference to be used for prediction
in a plurality of nenories, wherein one of a plurality of transform

~ nmethods is assigned to a corresponding o®® of the plurality of nenories;

receiving a paraneter representing a notion of a picture segnent to be
predi ct ed; '
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generating a predict m lmm“““ﬁmwm he picture data stored in one of the
pl ural:i tWWﬁri ej n M8ting the picture segmeper/iposishastioon

t he para d one oft t he Prahsform nethods corresponding to the one of
the plurality of nenories; and updating the picture data stored

in at least one of the plurality of nenorgges at . an arbitrary timng.
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1 is a structural

Fi g.

1/37

encoder according to an enbodi ment of this
2 is a flowhart illustrating an oper at i REI/§P98/00232

pi cture
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t he aning pi cture encoder according to the enbodi nent of
diagramillustrating the

Fig. 3:is_a:structural

this invention.

configuratip&yﬂ?ﬁhdggion
0 'S

conpensatdyoapggﬁ@ noving picture encoder of the enbodi nent

i nventi on.
noti on conpensat or.

structure of a nenory update unit of the noving picture

enboedi nrent of this invention.
the nenory update unit.

operation of

Fig. 4 is a flowhart

Fig. 5is a structural

illustrating an operation of
diagramillustrating the

t he

encoder of the

876 is a flowhart illustrating an
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Fig. 7 is a structural diagramillustrating the configuration of a notion
conpensator of a noving picture encoder according to another enbodi nent of.
this inventi W 98/36576 2 BCT/IP98/00232

Fig. 8 is a flowhart illustrating an operation of
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the notion.conpensator of Fig. 7. Fig. 9 is a structural diagram
il lustrating ™®@98/36576 configuration of a notion conpensator of a novin
pi cture 5 encoder according to another enbodi ment of this PCT/AP98/00232

i nventi on. Fig. 10 is a flowhart illustrating an operation of
the notion conpensator of Fig. 9. - Fig. 11 is a structural

di agram of a noving picture 10 erAdtﬁv according to anot her enbodi nent
of this i nventi on. Fig. 12 is a structural " di agram showi ng
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configuration of a notion conpensator of the noving pi cture encoder
according to the enbodi nent of this 15 i nventi on. : Fi-a. 13 is

a fl owcha P”Pﬁ%@trating. an operation of the notion B of
Fig. 12; Fig. 14 is a structural diagramillustrating the
configuration of a nmenory update unit of a noving picture 20 encoder
accordi ng to anot her enbodi nent of this I nventi on. Fig. 15
is-a flowhart illustrating an operation of the nenory update unit of
Fig. 14. Fig. 16 is a sthy@fal diagramof a noving picture
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25 encoder according to another enbodi nent of this

24
pi cture

i nventi on.

NV aRHiosResT6 - Fig. 17 is a structugal di agram giCTasPeRm623Y
encoder according to another enbodi ment of this
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5 Fig. 18 is a structural diagramof a noving picture encoder

accordi ng to anot her enbodi nent of this I nventi on. Fig. 19
is a structurWO9%B686am of a noving picture encoder accor 8 %&uz
anot her enbodi ment of this 10 invention. Fig. 20 is a diagram
showi ng bit stream 21 according to the first enbodinent of this '
I nventi on. Fig. 21 is a diagramshowing bit stream 21 according

to the. second enbodi ment of this i nventiz% 15 Fig. 22 is a diagram
showi ng bit stream 21 accordi ng 7
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to the third enbodi nent of this invention. Fig. 23 is a diagram

show ng bitfstﬁfﬁﬂkﬁénﬁccording to the sixth enbodi nent ofdaﬁwq?
(EPRPeRsz

i nventi on. ig. 24 is a structural diagramof a novin

20 decoder according to another enbodi nent of this i nventi on.

Fig. 25 is a structural diagran1i||ustrg§2¢3 he configuration of a
noti on conpensator of the noving tefrfe decoder according to the

enbodi nent of this 25 i nventi on.
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25 Fig. 26 is a flowhart illustrating an operation of

noti on conpensat or. Fig. 27 is an exenplary di agram of
i nt er pol WOOK36576 5 Fig. 28 is a flowhart ill ustr RCTIPI8e0232
operation of a nenory update unit of the noving picture decoder

according to the enbodi nent of this invention.
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Fig. 29 is an exenplary diagram of a video data configuration

accordrng to the VM encoding system 10 Fig. 30 is ap_exenpl ar
di agr am ofW@ %8876 at a structure. Fig. 31 i srgwggﬁlal
diagramillustrating the configuration of a VM encoder.
Fig. 32 is a flowhart iIIustratlQ peration of 15 the encoder of
Fig. 31. Fig. 33 is a | ary di agram of VOP encoded types
and correspondi ng prediction types Fig. 34 is a structural
diagramillustrating the S 10
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20 Fig. 31.
t he noti.on

Fig. 36 is a structural ROTATR98/06232
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26 Fig. 37 is a flowhart illustrating an operation of t he

menory updat e_tnit- Fig. 36. Best node for carrying o 232
i nvention SWé%bﬂgJﬁent 1. Fig. 1 is a block diagrams ’%”rﬁ‘&

t he confi guration. of an encoder according to a first enbodi nent and
t he foll ow ng enbodi nents. The diagramillustrates an input

novi ng picture signal 1, texture data 2, a notion 10 detector 3, a
noti on paraneter 4, a notion conpensator 5| 2/37
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a predicted picture candidate 6, a prediction node selector 7, a

prediction node 8, a predicted picture 9, a prediction error picture
10, a textuMOB8836Ser 11, a quanti zed DCT coefficient 1PCHI® y
decoded 15 prediction error picture 13, a locally decoded picture

14, a menory update unit 15, a nenory-a 16, a nenory-b 17, a menory-c’
18, a variable-length encoder/nuqqsgﬁﬁﬁkr 19, a transm ssion buffer
20, a bitstream 21, a scene- ge detector 80, and a tinmer 81.

Particularly, the 20 notion copsg

e r 5 and the nenory update unit 15
forns a predicted picture ga;ﬁ?iﬁggn section 100 which
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| npl emented a prediction system Mnories a, b, ¢ forns a nenory area

200. Fn t ?593}3%%& portions not nentioned in this enbodiymposensi! be
di scussed In the followng 25 enbodi ments. Fig. 2 shows a flowchart
illustrating an 27
operating flow of the encoder.
i | 14/37
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Thi s enbodi nent i s based upon the assunption that a- pl ural nunber,

e.g. three, of nenvries, are used adaptively according to the :
signi ficance WO9B6SMuUt 5 noving picture based upon such chaP&E{JEPS/eR23% s
of notion as an amount of notion and an intensity of color. It is
al so assuned that the content of 135737trary menory (area), the
menory-a for exanple, are updated arbitrary period of tinme and
a novi ng picture sequence is 10, ecejved on a frane basis. (1)
| nput si gnal . As afore@iin\tﬁ, t he encoder inputs a frane
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representing a picture at each tine instance of the novi ng picture

sequence and deconposes the frane into the 15 encodi ng unit

macr obl ocks wo 98136576 one exanpl e of pi cture segnents sué](%{gmfl 0232
prediction (step S1). (2) Adaptive use of nmenories The
menories store previously decoded fé[kﬁ? previ ously provided
fixed pictures. In this enbodi nent the three nenories are used
adaptively according to the ance of a picture segnent in a
frame as foll ows. The niga stores a |l east significant

pi cture segnent (i.e., a ba oun -1i ke picture segnent whose

notion is static or flat and' the tex eis flat.)

~

#
B
i
S
m [
| 1 ' B
n RE | o 5
2 SR | i
=l
|- =l
m
1 0 g T | 'Ig ®
< T
" ﬂglimxnxu
H 74
& 5 e 1% |t
Bl | qEF
i o | &
o 8 X
A




25
28

pi cture

The nenory-b stores a less significant picture

segnent (i.e.,
i s rel at iwelbgsesmel | .)

segnent (i.e.,

a picture segnent of an object whose
" The nenory-c stores a nostPGIRIBMIZ3Ant

a picture segnent of an object whose

17/37
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5 notion is conplicated or drastic.) The | east significant

pi cture segnent t _/be stored In the nmenory-a may be a bag¢ayyrosige232 *
pi cture segn‘EFh”fsﬁsg vi deo conference scene or the |ike. The |east
significant picture segnent also corresponds to a - 10 background segnent

in a canera-work relating flat notion scene of a full screen

I ncluding slightly noving objects, Wth this type of notion, it is
efficient to obtain a frama]tﬁf@?;\m)unt of a notion to substitute
for a macr obl ock based notion, rather than to obtain a 15

- macrobl ock based anobunt of a noti g( 1880ifically, a

A

72x

=

NRyT7ry

/J 72a
*—| 24

- pd
N c ~
N~ ~ N
, l I
e g
- i z i
2x| | ig| |§
o | N8 - SRE: Z
& | - —> o | o™ c
23 1 D N8 B -
\Q.l\m‘ - o i‘k‘m N
'k'm _’o\ ® j
™ o ™
® IS o

—
]
]
>

AEUH

T8 1
94
179:?FN




transform paranmeter corresponding to the sprite warping par anmet er

di scussed in the conventional, art is obtained and the transform

par anet er oWoOe98f36516 franme i s then used as the notion paPSREP2s00332 5
macrobl ock in the frame. 20 The notion paraneter nmay be selected from
anong a sinple par al | el trans‘] 9/ %ararreter (=a notion vector), an -
affine notion paraneter involving transformation, and a perspective
notiqQn paraneter involving transfo t 4 Here, a notion vector is
one exanple of the notion 25 par@tlfg ' '
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29 The I ess significant picture segnent to be stored in

t he menory-b wowsiaes?@ picture segment ofaa_ém)w ng figure
h

a speaker in a video conference sceddd
of the object nay be considered

significant

5.

i ke.

POVIPDS/00202

Thi's segnent type

less attracting in the scene. The nost

segnent of an object attracting rm@a?erOon in the
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pi cture segnent to be stored in the nenory-c may be a



vi deo conference scene such as a speaker.

stored in th
noti on of an
par anet er .

%wg&ggﬁﬁ%p or the

j ect should h

translat

the affine notion paraneter
per spective notion
Moti on detection (step S2)

enbodi nent

I s designed

par arret er
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sel ected from

‘10 nenory-c representing a un
g7 mpgrobl ock based uni qu
The notion paraneter of this case nay be
anong the sinple parallel

paranmeter (=a notion vector),
transformation,
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to detect an arbitrary transform paraneter of the 20 respective three

menori‘es p robI ock basi s, i nvol ving no distinct ppp psigies 2
noti on vec or an war pi pg2pat @nPter in the conventi onal art. The
not i on detector 3 is provided with additional functions of a

gl obal - noti on paranmeter detection for detecting a frame 25 based

transf orm paraneter using the n@rz aznd a | ocal -
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30 notion paraneter detection for detecting a macrobl ock based

transform paraneter_using the nenories a through c. (4) Mbtion
conpensati on W&’@ﬁ‘gg) Fig.a3 s‘ﬁ:oyvs the configurati onPGHIRI§00232
not i on 5 conpensator 5 of this eﬁgéafﬁe t“in detail. In the figure,
a prediction picture nenory address cal cul ator 22, a prediction

pi cture nmenory address 23, a nenory reader 24, and a reference nenory

i ndi cat-or signal 25 whi ch iiJggPEquEgexternally are shown. In this
10 enbodinent, the reference ne i#di ®at or signal 25

n+1EBD
7 L—ALAT—4

e

_ ' \\\\\\ ¢
& ' O
i : D
L5, Vo o
3 ! ™
) 1 2]
D ' N
c §§§§§§\ gé
o \ 1

o=

Hw

#

3¢

NE

n—1HB®D
I —LTF—4




I ndicates the use of the nenory a, b, ¢c. Fig. 4 shows a fl owchart

i.ncl udi ngu SieeRsmeS11 through S16 illustrating an oper gd1ibesbolsh e
noti on conpensator 5. Initially, with an I(Intra)-frame, no
notion 15 conpensation is performed (step S11). Wth a frame other .
than the I-frame,. predicted picture candi dates are gener at ed based
upon the gl obal -otion an24.6cdl 7noti on paranmeters corresponding to
the respective nenories detected in the notion detector 3 (steps S12

t hrough 20 S15). Specy 'gﬁely the prediction picture nmenory
address cal cul ator 22 cal s4he prediction picture
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menory address 23 of a predicted picture candidate in a menory
identified by the reference nenory i ndicator signal 25 based upon the
moti on pWQIBBES764. Upon 25

addr ess 23,

menory reader 24 reads out the predicted picture

161
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reception of the prediction PCEATRASO02R2n0r y
31 t he
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candidate 6 froqma correspondi ng nenory to be outputted. In this

enbodi ment, twe9glesml - notion and | ocal - noti on par anet er SpE¥EP9s/00232
obt ai ned through the sane transform 5 nethod, thereby allow ng the notion
conpensator 5 of Fig. 3 to be shared by both gl obal -notion and
| ocal - noti on par anet er b&l A@rbaches of generating a predicted
picture. \Wen generating the predicted picture candi date 6 through
the gl obal -noti on paraneter, ais al ways used as a
reference menory (step S15). rf]nignﬂébredlctlon node sel ection (step $4)
The prediction node of this enbodinent is assuned to i ncl ude the
fol | ow ng.
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(a) a node for using the nenory-a, 15 (b) a node for using the nenory-b,
(c) a node for using the nenory-c, and (d) a node for using an

i ntra-frawo 988687689 si gnal . Simlarly to the di scussi oRCTAP8/9232
conventional art, the prediction node selector 7 selects the

predi cted picture 20 candi date 6 having the | east power (anplitude) of a
prediction error signal, f@ 7e>é|§)l7 , fromanong all the predi ct ed

pi cture candi dates 6 generated in the notion conpensator 5 along with

an intra-frame coding sign and outputs a selected one of the
predi cted picture 2 7
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i ndicating a nenory used
The prediction
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5 transferred to the variable-1ength encoder/nultiplexer 19 to be

encoded with an allocated length of code in the bi tstream 21: as

predi cti OWOPBEEN?$ | ndi cation infornmation 800. (BCT/ARIS90332
updating 10 The nenory update unit 15 controls the nenories to

be updated. Fig. 5 shows the configuration of the nenory update unit
15 of this enbodinent in detail. I'n the figure, an activity 26 used
for. updating the nenory-a (which will be discussed later), a nenory-a

updat e judger 15 27, a reference nmenory selector 28, switches 29, 30,
pi cture data 31 for updating the 2@[}(37 pi cture data
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32 for updating the nmenory-b, picture data 33 for updating the
menory-'c, @Q)dgs kg}gal predi ction picture data 34 for upeetyIresbias
menory-a are shown. Fig. 6 shows a 20 fl ow of a nenory updating

oper ati on. The nenory updati ng operation of this enbodi ment has.
the foll ow ng procedure. Upon reception of the lecally decoded
picture 14, the nenofy update unit 15 Judges the necessity of

updating the nmenory-a with a fram?si n éu_?i ng 25 the locally decoded
picture 14 in the nenory-a update Of '
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33 judger 27 (step S17). The reference nenory sel ector 28

selects a nenory used for predicting the |locally decoded pi cture-
based upon t hWORB&E§5Ht i on node 8 (steps S18, S19). Then, RCTEP/WAFe
picture stored in a selected 5 nmenory is updated with one of the picture

data 31, 32, 33 for updating t2§ -a, the nenory-b, the
menory- c, respectively, and th érﬁﬁgbyprediction pi cture data 34
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for updating the nenory-a of the locally decoded picture 14 based
upon the fow(gﬁ&f% ule. A nenory is assuned to 10 be update

on a predict (macr obl ock) | (1) Frane based regul ar
updating of the nenory-b and the 3&237 c (steps S20, S21):

The locally, decoded picture 14 is witten into 15 either the nmenory-b
or the menory-c used for predicting |, e picture. (2) Frane
based-adapti ve updating of the mam)rygaté) S22, S23):

The locally decoded picture 14 is wi

ninto the
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ti me-unvarying picture segnent such as a
This renoves the necessity of the regul ar

record of a

20 nmenory-a used for predicting the picture for an arbitfary
background 25 picture.

only or at an arbitrary period of tinme based upon a

j udgenent 100WQMAESHed in step S17.

t he past




34 updati ng of the content of nenory unless a full-screen

nvol \‘/eqw X l.cated or drastic novenment such as a scene pcyr/IpSHGIRSE
occurs to cause a drastic change in the content of a picture segment.
5 As aforenentioned, a frame based regular updating is

performed with a conplicated or drastic area of an obj ect, whereas a
| onger-term based updating is perforned with the content of the

menory-a, thereby achieving an fective prediction with a background
picture half 10 vi si bl e ,armngﬁ’r/\g g obj ects.

34
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Viewed in this light, the nenory-a is updated in an arbitrary period
of time in this enbodi nent. Specifically, possible arbitrary update :
criteria are aswO98/36876| | ons. 15 a. A full -screen content isl"i:J"gMP@Bz-"2
all at once with a gl obal - noti on paranmeter indicating a conplicated
or drastic notion, whereas no updatln operation is per f or med
with the paraneter indicating a rathed QZ notion. 20 b. A

full-screen content is updated all at once on a pr edet er mi ned peri od

K35

basi s, regardless of a frane based riod of tine.
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c. A full-screen content is updated all at once only with a frame

I mredi at &l yydbgsEs7g Scene change detected. 25 | n t hi SPETYSRAS00R32L ,
data as the arbitrary update
35 criteria are generically called as the activity 26 used for

updating nenmory-a. Initially, the menory-a update
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j udger 27 judges whether to update the content of nenory- a based
upon the activity 26 (step S17). Specifically, 5 the activity 26

corresponds WO883676ée of the gl obal - nmot i on par anet er deREZIRIB/O00332
the notion detector 3 with the arbitrary update criterion-a, a tine
stanp of the current frame fromthe tiner 81 with the arbitrary
updat e criterion-b, and a flag indicating a scene change 10
detection outputted fromthe scene-ngpp tector 80 with the
arbitrary update criterion-c. en the content of menory-a is

j udged to be updated, the content of the locally decoded picture 14
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outputted as the gl obal predigtion picture data 34 for 15 updating the

content of the nenory-a (step S23). .Wen no updating is judged with
the content of the nenory-a, then: no updating i's performed with the
menory-a. The nenory-a update judgenent 1000 of a frame is
multiplexed in the bitstream 21 to be transmtted to a 20 decoding
station so that the sanme updating of the nenory- a can be perforned
with-the frame in the decoding station. - Fig. 20 is a
diagramillustrating the bitstream 21 of this enbodi nent. 25

Fig. 20 is a conceptual diagram show ng how frame .
MOVING PICTURE PREDICTION SYSTEM

Technical Field
The'ﬁresent 1nvention're1ates to tﬁe_prediction of a
moving picture implemented, for example, in
5 a moving picture encoder/decoder used in a
portable/stationary video communication device and the
~ 1like for visual communications in a video tglephone
system, a video conference éystem or the like,
a moving picture encoder/decoder used in a picture
10 storage/recording apparatus such as a digital VTR and a
video sérver, and |
a moving picture encoding/deéoding program
implemented in the form of a single software or a
firmware as a Digital Signal'Processor (DSP).
15
L“’ Background Art
| MPEG-4 (Moving Picture Experts.Group PhaSe~4).Video
Encoding/Decoding Verification Model (hereinafter |
';eferréd to by the initials VM) whose standardization is
20 in progress by ISO/IEC JTCl/SCZS/WGli may be introduced.
as a 6onventiona1 type of predictive encoding/decoding in
‘an encoding/decoding system of mqviﬁg pictures. The VM
continues to revise its contents éccording to the

pfogress-being_made in standardization of MPEG-4. Here,



36 " data are encoded in sequence to be transmtted. Each frame
data is provided with header information at the front as a frane
based additional information. The header information has the nenory-a
updat e ‘j udgenent 1000 5 mul tiplexed to be transmitted to a decodi ng
station.. - The : o .

2 .
Version 5.0 of the VM ig designated to represent tﬁe VM
and will be simply feferred to as VM hereinafter.

The VM is a system for encoding/decoding each video
object_és one unit in view of a moving picture sequence
5 being an aggregate of video objeéfs changing fheir shapes
time-/space-wise arbitrarily. Fig. 29 shows a VM video
data structure. /Accoraing to the VM, a time-based moving -
picture object is called a Video Object (V0O), and picture
data representing each timg instance of the VO, as an
10 .encoding unit, is called a Vi&éo Object Plane (VOP). If
| the VO is layered in time/space, a special unit called a
' Video Object Layer (VOL) is provided between tﬂé VO and’
the VOP for representing a layered VO str&cturé. Each
VOP includes shape infofmation_and texture information to -

15 | bé separated. If the moving picture sequence includes a
single VO, then the VOP is equate@‘to a frame. There is
no shape information included, in this case, ahd the
texture information alone_is then to be encoded/decoded.

The VOP includes alpha data representing-tﬁe shape

20 'information and texture data representing the texture 
information, as illustratéd in Fig. 30. .Each data are
défined as an-aggregate of blocks
(alphablocks[macroblockss, and each bloeck in the
éggregate is compoéed of 16x16 samples. Each alphablock . -

' 25  sample is represented in eight bits. A macroblock



header inpformation is follomed'by t he conponent macr obl ock data of
the frame. The macrobl ock data i ncl ude the prediction nenory
i ndi cation information 800 indicating a menpry used for predicting

t he macrobl ock 10 data. In a counterpart deco ¢ aui
predicting . a predicted picture is specified Eﬁg@i%g?gaﬁiﬁggh
predi ction menory indication information 800 of : % ck dgta to
génerate the predicted picture. Al t hough not shown in the
figures, the nenory-b 15 update infognmation or/and the nmenory-c update

I nformation may be transmitted to the decoding station along with, or

includes accompanied chrominance signals being associated

with 16x16 sample luminance signals. VOP data are
obtained from 5 moving picture sequencé externally
processed outside of an encdder.

5 Fig. 31.is a diagram showing the configuration of a
VOP encoder according to the VM encodiné system. The
diagram includes original VOP data P1 to bg inputted,-an'
alphablock P2 representing the shape informatién of the
VOP, .a switch P3a for passing the shape information, ir

10 there is any, of the inputted original VOP déﬁa, a shape
encoder P4 for compressing and encoding the alphablock,
compressed glphablock data f5, a 10caily’decoded
aléhablock P6, texture data (a macroblock) P7, a motion
detector P8, a motion parameter P9, a motion compénsétor‘

15 P10, a predicted picture candidate P11, a prediction mode
selector P12, a prediction mode P13, a predicted picture

~ P14, a prediction error signal P15, a texture encéder

| Plsgltexture'encoding information P17, a locally decoded
preqictibn error signal P18, -a locally decoded macroblock

20 ”P19, a sprite mémory update unit P20, a VOP memory P21, a
sprite memory P22, a variable-length encoder/multiplexer
P23, a buffer P24, and aﬁ encoded bitstream P25,

Fig. 32 shows a flowchart outlining-an operation of

the éncoder.

25 . Referring to the éncoder of Fig. 31, the original

This Sheet Has Been Re'ilaced

LU




alternatively to, the nmenory-a update judgenent 1000. The
af orenenti oned encoder thus provides the adaptive and efficient
of two or nore nenories in 20 response to the content of a noving
picture sequence, t her eby enhanci ng prediction efficiency.
Specifically, a - novi ng picture sequence is predicted based. upon
arbitrary transform parameter through an adaptive use of two or

menories in response to the content and 25 characteristic of a novi

pi cture sequence. This - 4

10

15

20

25

YoP data P1 are decomposed into the alphablocks P2 and

‘the macroblocks P7 (Steps PS2 and PS3);' The alphablocks
P2 and the macroblocks P7 are transferred to the shape

encoder P4 and the motion detector P8, respectively. The

shape encoder P4 is ‘a processing block for data
compression of the alphablock P2 (step PS4), the prdcess
of which is not discussed heredfurther in detail because
the compression method of shape information is not
particularly relevant to the present invention.

The shape encoder P4 outputs the compressed
alphablock data P5 which is transferred to the variable-
length.encoder/multiplexer P23, and the locally decoded
alpha data P86 which is transferred sequentially to the
motion detector P8, the motion compensator P10, the

brediction mode selector P12, and the texture encoder

- P16.

The motion detector P8, upon reception of the

macroblock P7, detects a local-motion vector on a

macroblock basis using reference picture data stored in

the VOP memory P21 and the locally decoded alphablock P8

(step PS5). Here, the motion vector is one example of a

motion parameter. The VOP memory P21 stores the'locall&

decoded picture of a previously encoded VOP. The content

of the VOP memory P21 is sequentially updated with the

locally'deCOded picture of a macroblock whenever the

use

an
nore

ng



37 enables an efficient prediction of a noving picture in

response to a local characteristic of a picture by even covering
conplicated notion. Wth the enhanced predi ction efficiency, the
encoder is allowed to reduce 5 an anount of encoded data w thout
deteriorating encoded picture quality. The sane prediction system may
be ) enpl oyed by the counterpart decoder for decoding a bi t stream
encoded through the prediction systemof this

o

macroblock is encoded. In addition, the motion detector
P8 detects a global warping parameter, upon receptioh of
the full texture data of the original VOP, by using
reference picture data storedfin the sprite memory P22

-5 .and locally deéoded alﬁha data. The sprite memory P22
will be discussed later in detail. |

The motion compensator P10 generates the predicted

picture candidate P11 by using the motion parameter P9,
which is detected in the motion detectof P8, and the

10 locally decoded alphablock P6 (step P§6). Then, the
prédiction mode selector P12 determines the final of the
predicfed bicture P14 and cqrréspondi;g prediétion“mode
P13 of the macroblock by using a prediction error signal
power and an original signal power (step PS7T). 1In

15 addition, the prediction mode selector P12 5udges the
coding type of the data either intra-frame coding or
inter-frame coding.

The texture encoder P16 processes the prediction

error signal Pis_or the original macroblock through

20 Discrete Cosiné Transformation (DCT) and quantization to
obtain a quantized DCT COefficient based upon the
prediction mode P13. An obtained quantized DCT
coefficient is transferred, directly or aftef.prediction;
to the variable—length encoder/multiplexer P23 to be

25 encoded (steps PS8 and PS9). The variable-length



i nventi on.

"performng on a franme basis. The sane effect may be expected wth an
altefrnative encoder perform ng on an
(VOP) basi s. ) Further, this enbodi ment has thus disclosed the
encoder perform ng on a macrobl ock basis as the

10 Thi s enbodi ment has thus di scl osed the encoder

pi cture segnent subjected to predi ction. The sane effect can be

~expected with an

pi cture segnment basis as an arbitrary shgped picture

5
“
10
f
15
20
25

encodér/multiplexer P23 converts the received data into a
bitstream and mgltiplexes the data based ﬁpon
predetermined syntaxes and variable-length codes (step
PS10). .The quantized DCT coefficient is subject to
dequantization and inverse DCT to obtain the locally

decoded prediction error signal P18, which is added to

.the predicted picture P14, and the locally decoded

macroblock P19 (stép PSll)'is pbtained. The locally

decoded macroblock P19 is written into the VOP memory P21

and the sprite memory P22'to be used for a later VOP
prediction (stéep PS12).

Dominant portions of prediction 1hc1uding a

- prediction method, a motion compensation, and the update

~control of the sprite memory P22 and the VOP memory P21

will be discussed below in detail.
(1) Prediction method in the VM

Normally, four different types of VOP encoding shown
in Fig. 33 are broceSsed in the VM. Each encoding type
ié associated with a prediction type or method,marked éy
a circle on a macroblock basis. With an I-VOP, intra-
frame coding is used singly involving no prediction.
With a.P—VOﬁ, past VOP data_can be used for prediction.
With a B—VOP,!both past and .future VOP data can be uéed
for prediction.

All the aforementioned prediction types are motion

arbitrary shaped vi deo object

macr obl ock being a

15

alternative encoder for encoding a picture on such a



20 segnment and a variabl e shaped bl ock including fixed-size bl ock
conponents. : Further, this enbodi nent has thus disclosed the

gl obal - noti on paraneter detection using the nmenory-a. Al ternatively,
a sSingle use of the |local-notion parameter 25 detection i.s. of .course
appl i cabl e invol ving no gl obal - -

7
veétor based. On the.othé} hand, with a Spfite—VOP, a
sprite memory can be used for prediction. The sprite is
'a-picture space generated through a step-by-step mixing
process of VOPs based upon a warping parameter set
5 @=(a, b, c, d, e, £, g, h)
deteqtéd on a VOP basis (The mark -~ denotes a vector

hereinafter). The warpihg parameter set is determined by

the following parametric equations.
10 | x'=(ax+by+e)/(gx+hy+1)
y'=(d£+ey+f)/(gx+hy+l)
The sprite is stored in the sprite memory P22.
Referring to the parametric equations, (x, y)
represents the pixel position of an ofiginal VOP in a
15 two-dimensional coordinate system. (X', y') represents a
pixel position in the sprite memory corresponding to (x,
¥,) baéed.upon a warping parameter. With the Sprite-VOP,

the Warpihg parameter set can be used uniformly with each

macroblock to determine (x', y') in the sprite memory for
20 prediction to generate a predicted picture. In a strict

sense, the sprite includes "Dynamic Sprite” used for

prediction and "Statistic Sprite".used for prediction as

well as for another purpose of an approximate

representation of_VOP at a decoding station. In Figs. 34
.25 through 37 belbw; "sprite* stahds for Dynamic Sprite.

The motion detector P8 detects the motion vector and



38 " notion parameter detection. Wth no gl obal - notion det ecti on,

‘N0 necessity occurs for transmtting predi ction information
‘indicating a global/local ~ prediction as the prediction node. 5
Furthér, this enbodi nent may include a special menory for prediction
whi ch stores reference picture data - previously generated based upon
the content of the noving pi cture sequence. The special nmenory is not
updat ed during an encoding operation. 10 Further, this

enbodi ment has thus di scl osed the case g that nenories a, b, c store a

pi cture segment each tine -
: the warping parameter to be used for the aforementioned

prediction types.- The motion vectors and the warping
'parameters are generically called the motion parameter P9
hereinafter.
5 (2) Motion compensation
Fig. 34 is a diagram showing the configuration of
the motion compensator P10 in detail. 1In the figure, a
warping pafameter P26,.a motion Vectbr P27, a
global-motion compensator P28, a.ldcai-motion compensato;
10 P2§, a warping-paraméter based predicted picture
rcandidate.Pao, and a motion—vector based-predicted
picture candidate P31 are shown. The warping-parameter
- and motion—vector based predicted ﬁicture candidates 30,
31 are generically called the predicted picture
15 candidates P11 hereinafter.
Fig. 35 shows a flowchart outlining the operation of
:the motion compensator P10 including steps PS14 thfough
Ps21. |
The motion compensator P10 generates.the.prediéted
20“- picture céndidate P11 using the warping parameter P26 of
a full VOP detectéd on é macroblock P7 basis in the
motion detector PS or a macroblock based motion vector
P27. The global-motion compensator P28 perfdrms a motion
compensation using the Warping parameter PZS,-and the

25 local—motion compensator P29 performs a motion



and the nennry update unit 15 updates one of the nenories a, b, c

each tine. If two or all of the nenories a, b, ¢ share to store a
picture in part or fully, then the 15 menory update unit 15 updates the
two-or all of the menories a, b, ¢c. In the case of the nenory-a
being a frame nmenory for storing a frame of reference picture

data, .the nenory-b being a static sprite nenory involving t he
adaptive updating, and the nmenory-c being.a dynamc¢ 20 sprite nmenory

i nvol ving the regular updating, the menory g update unit 15 does not
update the nmenory-b as the static sprite menory for storing

previously fixedmpeh8ae16% using the motion vector P27.

With the I-VOP, the motion compensator P10 does not
operate. (The operating step proceeds to step PS21 from
step PS14.) With a VOP other than the I-VOP, the local-

5 motiqn éompenéator P29 reads out a predicted picture
candidate PR1 from the locally decoded piéture of a past
VOP stored in the VOP memory P21 by using the motion
-véctor P27 (step PSlS).. With the P-VOP, the predicted
picture candidate PR1 is only.availablé to be used.

10 When the B-VOP is identified in step PS16, the _
1oca1-mofion compensétor P29 further reads out a
predictéd picture candidate PR2 from the 1oca11j deéodéd

. picture of a future VOP stofed in the VOP memory P21.by
ﬁsihg the motion vector P27 (step PS17). In addition, an

15 arithmetic mean of the predicted picture candidates PR1,
PR2 obtained from the past and future VOP 1océlly decoded
pictures to obtain a predicted pictﬁre candidate PR3
(step PS18).

. A predicted picture candidate PR4 is genefated also

20 through Direcf Prediction (step PS19). l(Direct
Prediction is based upon a ﬁrediétion method -
corresponding to B-Frame in ah encoding method H.263.
Reéommendation ITU-T. A vector for B-Frame is produced
based upon .a grouﬁ of P-VOP vectors, which is not |

25 discussed further here in detail.) 1In Fig. 34, the



picture data but updates the nmenory-a and the nmenory-c concurrently
when the nenories store the sane reference 25 pi cture segnment. Thus, if
a duplicated storage of the 39
ref erence picture data occurs with the nennries a, b, c, t hen t he
menory update unit 15 updates .a duplicated

10
motion-vector based predicted pictufe candidates P31 is-e
generic term for all or part of the predicted ﬁicture -
candidates PRlithrough PR4.

If a VOP is of neither I-VOP nor B-VOP, then the VOP

5 1is of Sprite-VOP. With the Sprite-VOP, the predicted
| picture candidate PR1 is read out from the'VOP memory
'based upon the motion vectof. In addition, the giobal-
motion compensator P28 reads out the predicted picture
candidate‘PSd from the sprite memory P22 based upon the
10 warping parameter P26 in step PS20.

The gloﬁal—motion compensator P28 calculates the
address of a predicted:ﬁicture candidate in the sprite
memory P22 based upon the warping parameter P26, and
reads out the predicted picture.candidate P30>from the

15 sprite memory P22 to be'oﬁtputted based upon a resultant
address. The local-motion compensator P29 calculates the
address of a predicted picture candidate in the VOP
memory P21 based upon the motion"veetor P27.and-reads out
the predicted picture candidate P31 to be oufputted based

20 -upon.a resultant address.

.These predic¢ted picture candidates P11l are evaluated
along with an intra-frame coding signal of the texture
" data P7 in the prediction mode selector P12, which
selects a predicted picture candidate having the least

25 power of a prediction error signal along with a



e

R

segnent stored in each menory. The aforenentioned can al so be

applied to the 5 foll owi ng enbodi nent s. Further, this

enbodi nent has thus discl osed the use of three nmenories a, b, c, but
alternatively, two of the . menories may be utilized

Further, a counterpart decoder may be provided Wtrm@quEﬁé!WSr&Eﬁbb ion

pi cture generation section 100 including t he jsane gErp@Eents ap the
notion conpensator 5 and the menory update URt—tb—dtscussed—in this
enbodi nment. A noti on conpensator prgovided in the decoder, having no

necessity of generating all the three predicted plcture

10
15
W,
20
25

prediction mode.

(3) Updating of memories

) The memory update unit P20 controls the VOP memory
P21 and'sprite memory P22 to be updated (step PSl2)._ The

contents of these memories are updated regardless of the

 prediction mode P13 selected on a macroblock basis.

Fig. 36 is a diagram showing the configufation of -

- the memoryﬁupdate unit P20. Fig. 37 shows a flowchart
including steps PS22 through PS28 illustrating the
operation of the memory update unit P20.

In Fig. 36, an externally supplied'VOP encoding type
P32, an externally supplied sprite. prediction
identification flag P33 for indicating the use of the
spfite memory for prediction, an externally supplied
blend factor P34 used for prediction with the sprite
memory, éwitcheé P35, P36, a sprite blender P37, a sprite
transformer ?38, a VOP memory update signal P39, and a
sprite update signal P40 are shown.

‘Firstly, the use of the sprite with the current VO

-or VOL is examiﬁgd'if-being desighated by the sprite
prediction 1dentification flag P33 (sfep PS22). With no

use of the sprite designated, the data are examined if

" being the B-VOP (step PS27). With the B-VOP, then no

updating is performed with the VOP memory P21. With_

either the I-VOP or the P-VOP, then the VOP memory P21 is

T




15 * candi dat es, generates a single predicted picture al one based

- upon a decoded notion paraneter. Enbodi nent 2. A second
enbodi ment shows an encoder with a single 20 repl acenent of the notion
conpensator 5 of the encoder shown in Fig. 1. The configuration and
operation of a nmoti on conpensator 5a of the second enbodi ment are now
descri bed. Fig. 7 shows the configuration of the notion 25
conpensator 5a of this enbodinment in detail. The figure

12

written over with the locally decoded macroblock P19 on a
macroblock basis (stép PsS28). |

With the use of the sprite designated in step PS22,
then the VOP memory P21 is updated in the same manner as

5 above (steps PS23, PSZ4),'and in addition. the sprite

memof& PS22 is updated through the following procedure.
a) Sprite warping (step PS25) |

In the sprite transfdrmer P38, an area

10 M(R,t-1) |
in the sprite memory P22 (M(E, t-1) is an area hafing the
same size as that of a VOP having the origin of the
coordinates at a_pésition in the-spfite memory P22 with

15 ~the'VOP at a.time t) is subject to warping
(transformétion) based upon a warping parameter

E:(a.ﬁ,c,d,e.f.g,h). B
b) Sprite blending (step PS26)

— 20 - By using a resultant warped picture from a) above, a
new sprite memory area is calculated in the sprite
bleﬁder P37 acéording to the folldwing expression, .

M(R,t)=(1-a)s WIM(K,t-1),cl+ae VO(r, t),

25 Ghere « is the blend factor P34, WyiM,«] is the resultant

warped picture, and Vo(r,t) is a pixel value of a locally

30 decoded VOP with a location T and a time t.

With a non-VOP area in a locally decoded macroblock,
it is assumed that

VO(r,t)=0.



. 40 includes a reference nenory determiner 35. Fig. 8 shows a
flowchart illustrating a detailed operation of the " notion conpensator
5a. Initially, with the I-frane, no conpensation is 5
performed (step S24). Wth a franme other than the |-

. 13
As the blend factor « is assigned on a VOP basis, a
locally decoded VOP is collectively blended into the
sprite-mémory P22 based upon a welght a, regardless of
the contents 6f a vop érea..

5 | According to the aforementionéd prediction system in
the conventional encoding system, the video object ié
predicted by using the memory designed to be used for
detecfing the motion vector alone and the memory designed
to be used for detecting the warping parameter alone,

10 both of which afe structurally allowed the maximum use of
a siﬁgle-screen alone each. Thus,.the limited use of
referencerpictures is only available for predictioh,~
thereby hindering a sufficient improvemeht in prediction
efficiency. |

15 Further, in such a systém where two or more video
objects are encoded concurrently, these memories only
include a reference picture'représenfing the past record
of a video object to be predicted alone, which limits the
variation of a reference picthre and precludes the

20 .utilization of é correlation among video objects for
prediction;

Further, the memories are updated regardless of such
" items as the intefnal structure, a characteristic, and
the past record of the vidéo'objeét. This results in the

25 insufficient storage of information lacking significant



frame, the reference nenory determiner 35 deternines a -reference

menory based upon a value of the notion paraneter 4 (step S25). The
ref erence nenory detern ner 35 hol ds effective ' : | ue
ranges (which 10 will be discussed later in detail)]ZHISOSHEEIHAS BEEN |-
respectively, to the menories a, b, c. The reference REPDAGED
deterniner 35 conpares the respective effective

val ue ranges with the value of the noti on paranmeter 4 to Judge which
menory i s designated by 15 the notiqny parameter 4 and outputs a

ref erence nenory I ndi cator signal 25a for identifying the respective

Menories agala For predicting a video object, thereby posing a
problem of failing to enhance prediction efficiency.
The present invention is directed t6 soiving the
aforementioned problems. An objective of this.inventioh
5 is to provide the prediction system for éncoding/decoding
of picture data where_two or more memories are provided
to store the ﬁast record of the.mov1ng picture sequence
effectivély in consideration of the internal structure'
and characteristic of the moving picture sequence,
10 \ thereby achieving a pighly_efficient prediction as well
as encoding/decodihg. In addition, the prediction system

provides a sophisticated inter-video object prediction

- performing among two or more'video objects.

15 Disclosure of the Invention

| 'Aécording fo.the present invention) a-moving picture-
prediction system, for predicting a mdving picture to be
implemented in at least onelof'an encoder and a decoder,
includes a plurality of memories for storing picture data

- 20 for reference to be used for prediction,.the plurality of
memories being corresponding to differept transform
methods, respectively, and a ppediction picture
generation section for receiving a parameter representing

a motion of a picture segment to be predicted, and for

25 -generating a predicted picture using the picture data

This Sheet Has Been Reﬂlaced
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The effective notion paraneter value ranges are- effective search
ranges allocated to the respective 20 nenories for detecting a notion

vector, for exanple. - Specifically, if [err]15 pixels are assunmed to
be given for a- total search value range, then the

to be used for prediction in a range of 0 to 3 pi x”ﬂsTHtSrﬁi"EET #A?ﬁ@@hl
nmenory-b is used in a range of 4 to 8 pixels, and the nennﬁ&f%ﬁﬁﬂ3used

in arange of 9 to 15 pixels, for

- B

10

15
k_/'

20

25

|

| 15
stored in one ef”tﬁe plurality of memories used fquthe'
picture segment to be predicted based upon the parameter
"and one of the transform methods corresponding to the one
of the plurality of memories.

The encoder generates a prediction memory indication
information'signal indicating the one of the’plﬁrality of
memories used for generating the pfedicted picture and
transmits the predietioﬁ memory indication information
signal and the parameter to a decoding station so as to
genenate the predicted picture using the picture data

stored in the one of the plurality of memories based upon

the one of the transform methods corresponding to the one

. of the plurality of memories in the decoding station.

The decoder receives the parameter and a predietion
memory indicatien information sinal indicating the one of
the plurality of memories used for generating the
predicted picture from an encoding station, wherein the

prediction picture generation section generates the

predicted picture using the picture data stored in the

one of the plurality of memories based upon the parameter
and the one of ﬁhe transform methods corresponding to the
one of the plurality of memories.

Further, according to the present invention,-a
moving picture prediction system, for predicting a moving

picture to be implemented in at least one of an enceding

This Sheet Has Been R
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41 exanple. Here, the reference nenory determ ner 35 oper at es
only when the |ocal -notion paraneter is used for _ predi ction, because
the menory-a is exclusively used as a reference menory when the
predicted picture candidate is 5 gener at ed obal - noti on
paraneter.  This not i on-vect or val ue basg8HiGpPHTICHASBEENANt i fying a
memory to be used for prediction is based uponfthe REFLACEDBsunptlion that a
background picture should include a

; 16
and a decoding, includes a plurality of memories for
storing picture data for reference to be used fof
prediction, the plurality of memories being assigned to
different parameter effective value ranges, respectively,
5_ and a pfediction picture generation section for receiving

a parameter rep?esenting a motion of a picture segment to
be predicted, for selecting one of the plurality_of
memories assigned to one of the ﬁarameter effective value
fanges including a value of the parameter,'and for

10 generafing a predicted picture using the picture data.
stored in a selected memory. |

- Still further, according to the present invention, a-

moviﬁg picture prediction system, for predicting a moving
picturé to be implemented in at least one of an encoding

15 and a decoding, includes a plurality of memories for

| storing pipturé data for reference to be used for
prediction and'é pfediction picturé generation section
including a motion coﬁpensator-for receiving a parameter

_ répresenting a motién of a picture segment to_be

20 predicted, and for generating a predicted picture by
using the picture data stored in the plurality of |
memories based upon the parameter, and a memory update
unit for updating the picture data stored in at least one
of the plurality of memories at anfarbitrary timing.

25 The moving picfure prediction system predicts the
— - .
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static notion and a nost. attractive picture should 10 I nclude a
conplicated or drastic notion. This notion- . vect or val ue based
approach of identifying a nenory for predi ction involves no necessity
of encoding the predi ction node to be transmtted. Next ,
the predicted picture candidate 6 is generated 15 based upon the

ref erence menory indicator signal 25a of a sel ected nenory (steps S26
t hrough S30). Specifically, the prediction picture nmenory address
cal cul ator 22 . calculates the prediption picture nmenory address 23 of
the predicted picture candidate 6 in an identified menory 20 by the

reference mMygRidhgd PiceiRs HhIRahovbRg DRSEEurPOSequence having first
and second video objects, wherein the plurality of
memories includes separate firSt“and_second pluralities

- of memories corresﬁonding to the first and second video
5 objepts, respectively, and the prediction picture
generation section includes separate first and second
'generators, reSpectively, corfesponding to the first and
second.video objects, wherein the first generator uses
the piéturg data_stored in at least one of the first and

10 second pluralities of memories to generéte the predicted
picture when predicting the first object, and generates
information indicéting a use of thé second plurality of

‘memories for predicting the first object, the inforﬁation
being added to the predicted picture.

15 . The prediction picture generation section geherates
the predicted picture through a cﬁangé of either one of a
number and A sizé of the plurality of memories in
response to.a change in the moving picture at each time

_ instance.

20 The predictidn picture generation section generates
the ﬁredicted picture in a limited use of memories fér
prediction in response to a change in the moving picture
at.eaéh time inéfance.

The prediction picture generation section genérafes

25 ' the predicted picture by calculating a'plurality of . the



t he not i on paraneter 4. Based upon the prediction ~picture nmenory-

address 23, the nenory reader 24 reads out the predicfed picture
candidate 6 fromthe nenory to be outputted. 25 As the
gl obal -hotii on and | ocal - noti on paraneters of '
42 S

18

predicted pictures generated by using.the respective
picture data stored ih the plurality of memories.
The moving picture prédiction-sYstem further
includes a significance detector for detecting a fe#ture
5 parameter representing a significance of the picture
segmént to be predicted, wherein the prediction picture
generation section generates the predicted piéture by
selecting at least one of choices of at least one.of a
plurality of prediction methods, the plurality of |
10 memories, and a plurality of memory update methods.
The moving picture prediction system further
includes a significance détector f;r detecting a
parameter representing at least one of an amount of bits
available for coding tﬁetﬁicture segment to be predicted,
15 an amount of change of the picture segment at each tihe
instance, and a significapce'of the picturé segment,

wherein the prediction picture generation section

generates the predicted picture by selecting at least one

of choices of at least one pf a plurality of prediction
20 hethods,'the plurality of memories, a plurality of memory'
update methods.
The moving picture prediction system predicts the
moving picture on a video object basis,iwﬁerein the
moving picture prediction system further includes a

25 significance detector for detecting a parameter



this-enbodinent'are'based upon the same transformnethod, bot h

par-anet er . based approaches can share the notion conpensat or 5a of
Fig. 7 for generating the predicted - pi cture candi date. When readi ng
out the predicted 5 picture candidate 6 based Upon the gl obal -notion
paraneter (step S31), the nenory-a is always used as a ref erence
nmenory. ) - The effective notion paraneter value ranges nay be

fixed on a noving picture sequence basis, and 10 alternatively, changed
on a franme basis, for exanple. Wt hot he frame based changes, the

effective notion .
representing at least one of an amount of bits available

for coding a Yideb object to be predicted, an amount of
change in the video object at each time.instance. ana a
significance of the video object, wherein the-pfediction
B picture generétion sectioh generates the predicted |
picture by selecting‘af least one of choices of at least
one of a plurality of prediction methods, the-piu:ality
of memories, and a plurality of memory update methods.
The moving picture prediétion system further
10 includes a predicgion information encoder for encoding
prediction relating information bf the moving picture,
wherein the predi;tion picture géﬁeration section counts
times of 4 mémory.used for prediction and determines a
rank of the plurality of memories based upon a counted
15 number.of the times, wherein the prediétiqn information
encoder allocates a code length to the prediction
relating information to be encoded based upon thé rank of
a memory used fér prediction.
The plurality of memories includes at least a ffame
20 memory for storing the picture data on a frame basis and
a sprite memory for storing a sprite picture.
The sprite mémory includes at least one of a dynamic
sprite memory involving a regular updating, and a static
sprite memory not involving the regular updating. |

25 ' The one of the transform methods corresponding to



paraneter val ue ranges assigned to the respective menories of the

fnane are multiplexed in a bitstreamto be transmtted to a decoding
statlon to performthe sane 15 nenory sel ection. . Fig. 21 is a
di agram showi ng the bitstream 21 of this enb %rg ‘:‘ET !—‘AS BEEN The
bijtstreamis provided with header infornmation front on a
movi ng picture sequence basis. 20 The header inf

effective notion ‘par anet er val ue range ind|cat|on i nformati on of the
respective nenorices. By thus designating the Sffectlve not i on

paraneter val ue range indication information at
the one of the plurality of memories is at least one of a

parallel translation, an affine tfansformation, and a
- perspective transformation in an interchangeable manner.
Still further, according to the present invention, -&
5 method for predicting a moving picture to be implemented
in at least one of an encoding or aidecoding. includes
: the steps of storing picture data for reference to be
used for prediction in a plurality of memories,
corrésponding different transform methods.with_the
10 .plurality of memories, respectiVely,'receiving a
"parameter representing a motion of a picture segment to
" be prediéted,-and generating a predicted picture using
the picture data stored in one of the plurality of
memories used for predicting the picture segment based
15 upon the parameter and one of the transfofm methodé.being
correspondingﬂfo,the one of the plurality of memories.
The method for predicting a.moving picture further
includes the steps of generating a prediction memory
indication information signal indicatinglthe one of the
20 plurality of memories uéed for the picture segment to be
predicted, and transm;tting the prediction memory
indication informatidn signal and the parameter to a-
decoding station.
The method for predicting a moving picture is

25 implemented in the decoding, and further includes the
- ‘\_.
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~the front of a nmoving picture sequence, the noving 25 picture sequence
is predicted with the fixed-effective
43 notion paraneter val ue ranges in a counterpart decoder. When

varying the effective notion paraneter val ue .t he
ef fective notion paranmeter value range indi cqffHEnSHRFoHASIBERN | s to be
included in the header information added onfa fraREPLUAREDs.

10

15

20

25

i 21
step of receiving a prediction memory indication
informétion.signal indicating the one of the plurality of
memories used for generating the predicted picturé and
the‘parameter representing a motion of the picture
segmenf to be prgdicted from an encodiné station.

Still further, #ccording to the present invention, a
method, for predicting a moving picture to be impleménted

in at least one of an encoding and a decoding, includes

the steps of storing picture data for reference to be

'used for prediction in a plurality of memories, assigning

separate parameter effective value ranges to fhe
plurality of memories, respectively, receiving'a
parameter representing a motion of a picture segment to
be predicted, selecting one of the pluréiit& of memories
assignéd to one of the parameter effective value'ranées
including a value of the parameter, and generating a
predicted picture uéing the picture daté stored in a
selected memory. |

Still further, according to ?hé present ;nvention, a
merhod, for predicting a moving picture to be implemented
in at least one of an enéoding and a decoding, includes
the steps of storing picture data for reference to be |
used for; prediction in a plurality of memories,
receiving a parameter representing a motion'of a picture

segment to be predlcted generatlng a predicted picture

—_
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Thus, the efficient and adaptive use of the nenories in response to the
“magni tude of a local notion of a franme ‘can be provi ded by the encoder
i ncluding the notion conpensator 5a, thereby enhancing prediction
efficiency. Thi s enbodi ment has thus di sclased-the—encoder
performng on a frame basi's. The sane effect may| TieiCeSiEETt AS BEEN {an
al ternative encoder perforning on an arbitrary shaped HEPdRCEB)bJ ect] (VOP)
basi s. Further, this embodi ment has t hus Hsctosed—tte—encdder
perform ng on a nacroblock basis. The sge effect may be expected with an
alternative encoder for encoding a picture on such a picture segnent basis
as an arbi tgaiyies haRe e i tiiry Qla e WEite @it &he Pl ishapsr bl ock .
i ncludi ng fixed-size block conponents. - Further, this enbodi nent has
thus di scl omefolriesoiteiric Mido ARk terdeaad lmaﬂlnwﬁﬂbe menory- a.
Alternatively, a single use of the |ocal-notion paraneter

picture data stored in at least one of the plurality of"

memories at an arbitrary timing.

Brief description of drawings
Fig. 1 is a structural diagram of a moving picture
- encoder accor@ingito an émbodiment of this invention.
Fig. 2 is a flowchart illustrating an operation of
10 the moving picture encoqer according to the emquimént of
this invention. |

Fig. 3 is a structurai diagram illustratiné the

configuratioﬁ of a motion compensator of the mo?ing
'piéture encoder of the embodiment of this invention.
15 : Fig. 4 is a flowchart illustrating én operation of
the motion compensator.

Fig. 5 is;a structural diagram illustrating the
structure of a memory update unit of the moving picture
encoder of the embodiment of this invention.

20 Fig. 6 is a flowchart 111ustrating an operation of
the memory update unit.

Fig. 7 is a structural diagram illustratiné the
configuration of a motion compensator of a moving picture

encoder according to another embodiment of this

25 invention. ' L T
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-, detection is of course applicable involving no global-notion paraneter
. detection. No global-notion detection involves no necessity for
transmtting information -

i ndicating a global/local .prediction as the prediction node.
Further, a counterpart decoder nmay be provided with

44

23
Fig. 8 is a fiowchart illustréting an operation'of
the mofion combensatér of Fig. 7.
Fig. 9 is a structural diagram illustrating the
configuration of a motion compensator‘of a moving picture
5 encoder acéording to another embodiment of this
invention. |

Fig. 10 is a flowchart illustrating an operation of

- the motion compensator of Fig. 9.
Fié. 11 is a struqfural diagram of a.moving plcture
10 encoder according to another embpdiment of this
invention. | | B
Fig. 12 is alstructural di;gram showing the
configuration of a motion'éompensator of the moving
picturé encoder according to the embodiment of this
i5 invention. | ‘
Fig. 13 is a flowchart illustrating an operation of
Y

' the motion compensator of Fig. 12; |

Fig. 14 is a structural diagram iilustrating the
configuration of a memory ﬁpdate unit of a moving picture

20 encoder accofding to another embodimént'of this

invention. |

Fig. 156 is a flowchart_illustrating'an'operatidn of
the memory update unit of Fig. 14.

Fig. 16 is a structurél diagram of a moving picture

25 encoder according to another embodiment of this



the prediction picture generation-section 100 including. 5
conponent as

I n the decoder,
predicted picture based upon a
Enbodi nent 3.

_single
Fig. 1.

are now descri bed. A notion detector 3a 2
|s assuned to output an ' -

5
10
15
N
- 20

25

The configuration and operation of a notion

t he sane
the noti on conpensat or 5a di sscussed I n this enbodi nent
a notion conpensat or only generates a single
"decoded notion paraneter. 10

Anot her enbodi nent shows an encoder having a
repl acenment of the notion conpensator 5 of the encoder of
conpensat or 5b
enpl oyed in this enbodi nent

invention.

Fig. 17 is a structural diagram.of a moving picture
encéder'according to another embodiment of this
invention.

Fig. 18 is a structural diagram of a moving picture

encodef according to another embodiment of this

invention.
Fig. 19 is a structural diagram of a moving picture

encoder according to another embodiment of this

.invention.

Fig. 20 is a ‘diagram showing bit stream 21 according
to the first embodiment of this invention.

Fig. 21 is a diagrém showing bit stream 21 according
to the second embodiment of this invention.

Fig. 22 is a diagram showing bit stream 21 according
to the third emquimeht of thié invention. |

Fig. 23 is a diagram showing bit stream 21 according

‘to the sixth embodiment of this invention.

Fig. 24 is a structural diagram of a moving picture
decoder accordihg to another embodiment of this
invention.

Fig. 25 is a structural diagram illustrating the
configuration of a motion compensator of the moving_
picture decoder according to the embodiment of this

invention.
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.amount of the parallel translation, the affine parameter, - and the
perspective paraneter as notion paranmeters 4a. Further, the
menory-a of this enbodinment is assuned to be a frame nmenory for
storing a reference picture 20 frame, the menory-b is assuned to be a
static sprite ~menory, and the nmenory-c is assuned to be a dynamc
sprite nmenory. ' Fig. 9 shows the configuration of the notion
conpensator 5b of this enbodinent in detail. In the 25 figure, a
“parallel. translation anount 36 (i.e., 25

Fig. 26 is a flowchart illustrating an operation of
the motion compensator.

Fig. 27 is an exemplary diagram of interpolatiog.

5 | Fig. 28 is a flowchart illustrating an operation of
a meﬁory update unit of the moving picture decoder

according to the embodiment of this invention. -

~ Fig. 29 is an exemplary.diagram of a video data
- configuration according to the VM encoding s&étem.
10 - Fig. 30 is én exemplary diagram of a VOP data
structure.
Fig;-31 is a structural diagrqm illustrating the
configuration of a VM encoder.
Fig. 32 is a flowchart'iilustrating an operation of
15 the encoder of Fig. 31.
Fig. 33 is én exemplary diagram of VOP encoded tyées
~

and corresponding'pfediction types.

Fig. 34 is a structural diagram illustrating the

- configuration 6f a motion compensator of the encoder of
20 Fig. 81. |

Fig. 35 is a flowcharf illustrating an operation of
the motion compensator of Fig. 34.

Fig. 36 is a étructural-diagram illustrating the
configuration of a memory update unit of the encoder of

25 Fig. 31.
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.45 vector), an affine paraneter 37, a perspective paraneter 38,
a paral l el -transl ati on based prediction picture menory address
cal cul ator 39, an affine paraneter based predi ction picture nmenory
address cal culator 40, and a 5 perspective paraneter based prediction
pi cture nmenory - address cal culator 41 are shown. Fig. 10 is a
f1 owchart ' ' '

. 26

Fig. 37 is a flowchértaillustrating an operation of

the memory update unit of Fig. 36.

Best ﬁode for carrying out the invention
5  Embodiment 1. _
Fig. 1 is a block diagram showing the confighratibn.
of'én encoder according to a first embodiment and the
following embodiments. The diagram illustrates an input
moving picture signal 1, texture data 2, # motion
10 detector 3, a mqtion parameter 4, a motion cdmpensator 5,
a predicted picture cahdidate 6, a prediction mode
selector 7, a prediction mode 8, a predicted picture 9, a
prediction error picture 10, a texture encodef 11, a
quantized DCT coefficient 12, a 1ocaily decoded
i5 brediction error picture 13, a locally decoded picture
14, a memory updaté unit 15, a memory-a 16, é memory-b
17, a memory-c 18, a variable-length encoder/multiplexer
19, a transmission buffé} 20, a bitstream 21, a scene-
change detector 80, and a timer 81. Particularly, the
.20 motion-compensétor_S and the memory update uﬁit 15 forms
a predicted picture generation'section 100 which
implemented a prediction system. Memories a, b, ¢ forms
a memory area 200. 1In the figure, ﬁortions not mentioned
in this embodiment will be discussed in the following

25 embodiments. Fig.lz shows a flowchart illustrating an



Jllustrating the operation of the notion conpensator 5b in detail.
Initially, with the I-frame, no prediction is 10 performed (step S33).
Wth a frame other than the |- frame, the prediction picture nenory
address cal cul ators . 39 through 41 cal cul ate the respective prediction
pi cture menory addresses 23 based upon the respective val ues of
the.notion paraneters 4a (step S34). 15 The nmenory address
cal cul ators 39, 40, 41 calcul ate addr esses based upon picture
transform net hods assi gned, respectgvel y, to the corresponding
menories. In this enbodi ment, the parallel translation is assigned to
t he operating flow of the encoder. -
This embodiment is based upon the assumption that a -
plural number, e.g. three, of memories, are used
adaptively according to the significance of an input
5 ° moving picture based upoh such characteristics of motion
as an amount of motion and an intensity of color. It'is
also assumed that the content of an arbitrary memory
(area), the memory-a for example, are updated at an
arbitrary period of time and a moving picture sequence is
10 received on a frame basis.
(1) Input signal
As aforementioned, the encoder inputs a ffame
representing a picture at each time instance of the
moving picture sequence and decomposes the frame into the
15 encoding units of macroblocks which are one example of
picture segments subject to prediction (step S1).
(N
(2) Adaptive use of memories
The memories'store previously decodéd pictures or
previously provided fixed pictures. In this embodiment,
20 the three memories are used_adaptively according to the
sighificance of a picture segment in a frame as follows.
'The memory-a stores alleast significant picture
segment (i.e., a background-like picture segment whose

motion is static or flat and'the texture is flat.)

25 The memory-b stores a less significant picture



nehDry-a, the affine paraneter involving such a sinple 20 transformation

as a rotation and an expansi on/ contraction is assigned to the
menory-b, and .the perspective par ameter involving a three-dinensional
conpl i cat ed notion is assigned to the nmenory-c. These transform

met hods may be expressed by the following transform 25 expr essi ons.

28

segment (i.e., a pictuge segment of an object wﬁose
motion is relatively small.)

The memdfy—é étores a most significant picture
segment (i.e., a plicture segment of an object whose

5 mption is complicated or drastic.)

| The least significant pictyre segment to be stored
in the memory-a may be a'background picture segment in a
video conference scene or the like. The least
significant picture segment also corresponds to a.

10 background segment in a camera-work relating flat motion
scene of a full screen including slightly moving objects.
With this type of motion, it is efficient fo obtain a
fréme based amount of a motion to substitute for a

. macroblock based motion, rather than to obtain a

15 macrobloék based amount_of a.motioﬁ._ Specifically, a
transform parameter corresponding to the sprite warping
parameter discussed in the conventional art is obtained
and the transform parameter of a full frame is then used
as the motion parameter of a macroblock in the frame.

20 The motion parémeter may be seledfed from among a simple
parallel translation parameter (=a ﬁotion vector), an
affine motion parameter involving fransformation, and a
perspectiﬁe:motion parameter.involving'transformation.

_ Here, a motion vectof is one exémple of the motion

25 parameter.



46 ) [Parallel transl ation] ' Amount of "parallel translation

(a, b): X' '=x+a " y'=y+b 5 [Affine
t ransf or nj _ Affine parameter (a,b,c[err]): © X
=a(cos[err])x+a(sin[err])y+b ) _ _
y' =a(-sin[err])x+a(cos[err])y+c [ Perspective transform
29

The less significant picture segment to be stored in
the memory-b may be a picture segment of a moving figure
who is not a speaker in a video conference scene or the
like. This Segment.tyﬁe of the object may be considered

5. 1less.attracting in the scene. The most significant
.picture segment to be stored in thé memory-c may be a
segment of an object attracting most attention in the.
video conference scene éuch as a speaker.

A picture segment stored in the memory-b or the

10 memory-c representiné'a unique type of motion of an
objéct should have a macroblock based unique motion'
parameter. The motion parameter of this case may be

- selected from among the simple parallel translation
parameter (=a motion vector), the affine motion parameter
' 15 _1n€olving.transformationl the perspective motion
'pérameter 1nvol§ing transformation, etc.
(3) Motion detection (step S2)

The‘motion detector 3 of this embodiment is designed
to detect an arbitrary transform parameter of the

20 .respective three.meﬁories on a macroblock basis,
involving no distincfion Bétween a motion vector énd'a
warping parameter in the conventional art. The motion

" detector 3 is provided with additional functions of a
global-motion parameter detection fbr detecting a frame

25 based transform parameter using the memory-a and a local-



10 Per spective paraneter (a,b,c,de, f):

X' =(ax+by+c)/ (gx+hy+1) - y' =(dx+ey+f)/ (gx- hy+1)

Here, (X, y) in a two-dinensional coordinate system represents a

pi xel location of an original macroblock. 15 (x'", y') represents a pixel
| ocation in a nenory corresponding to (x, 'y,) based upon each of the
parameters. That is a location in a nenory (x', y') is cal cul at ed
based upon these paranmeters. Through this mechani sm a nenory nost
suitable for the characteristic 20 of ggnotion can be chosen to be used
for prediction on a macr obl ock basis. Wth cal cul ated prediction

picture motion parameter detection for detecting a macroblock
based tfansform parameter usiné the memories a through c.
(4) Motion compensatidn (step S3) |
‘Fig. 3 shows the-configuratioh of the motion
5 compensétor 5 of this embodiment in detail. In the
figuré. a prediction picture memory address calculator
22;'a prediction picture memory address 23, a mémory
reader 24, aﬁd a refefence memory indicator signal 25
which is sﬁpplied externaliy are shown.- In this
10 embodimént, the reference memory indiqator signal 25
indicates the use of thf memory a, b, c. Fig. 4 shows a
flowchart includi@g stebs S11 through S16 illﬁstrating an
operation of the motlbn compensator 5. '
Initially, with an I(Intra)-frame, no motion
15 compénsation is perfogmed {step S11). .With a frame other
than the I-frame, predicted picture candidates are
generated based upon the global-motion and local-motion
parameters corresponding to the:respective meméries
~detected in the motion detector 3 (sféps 512 through
20 S$15). Specificﬁlly, the prediction'picture memory
address calculator 22 calculates the prediction ﬁicture
memory address 23 of a predicted picture candidate in a
memory identified by the reference memory indicator
signal 25 based upon the motion parameter 4. Upon

25 reception of the prediction picture memory address 23,



menory addresses 23 based upon the respective notion paraneters 36,

37, 38, the nenory reader 24 reads out the predi cted picture
candi dates 6 fromcorresponding 25. nenories to be outputted (steps S35
t hrough S39). ' 47

The transform net hods assigned to the respective

31
the memory reader 24 reads out the predicted picture
ééndidate 6 from a éofresponding'memory to be outputted.
In this embodiment, the global-motion and local-
motion parameters are obtained through the same tranéform.
5 method, thereby allowing the motién éompensator 5 of Fig.
3 to be shared'by both global-motion and local-motion
parameter based approaches of generating a predicted
picture. When-genefating the predicted picture candidate
6 through the global-motion parameter, the memory-a is
10 always used,as_a referénce memory (step S15).
(5) Pred}ction mode seiection (step S4)
| The prediction mode of this embbdiment is assumed to
include the following.
(a) a mode for using the memory-a,
15 (b) a mode for using the memory-b,
(¢) a mode for using the memory-c, and
(d) a mode for using an intré—frame coding signal.
Similarly to the discussion in the conventional art, the
'prediction-modé selector 7 selects the predicted picture
20 - candidate 6 haﬁing the 1§ast power (amplitude) of a
prediction error signal, for example, from among all the
predicted ﬁicture candidates 6 generated in the motion
compgnsator 5 along with=an~intra—frame coding signal,
aﬂd outputs a selected one of the predicted picture

25 candidates 6 as the predicted picture 9 and an



menories of the frame are'nultiplexed in the bitstream 21 to be

transmtted to a decoding station as a notion det ecti on net hod
indication information so that the same 5 notion conpensation can be
performed in the decoding station. Fig. 22 is a diagram
showi ng the bitstream 21 of - this enbodi nent . Header

I nformati on added at the front of a noving 10 pi cture sequence includes
t he nmotion detection nethod i ndication information. In the encoder,
t he transformation types to be us%& in the respective

corresponding one of the prediction mode 8. The'
prediction mode 8 includes memory selection information
indicating a memory used for predicting the selected
predicted picture 9. 'The prediction mode 8 is
5 transferred to the variable-length enéoder/multipiéxer 19
to be encoded with an allocated length of code in tﬁe
bitstream 21 as prediction memory indication informdtion
800.
(6) Memory updating
10 Tﬁe memory update unit 15 controls the memories to
be updated. Fig. 5 shows the configuration of the memory
update unit 15 of this embodiment. in detail. In the
figure, an activity 26 used for updating the memory-a
(which will be discussed later), a memory-a update judger
15 27, a reference memory selector 28, switches 29, 30,
picture data 31 for updating the memory-a, picture data
32 for updating the memorj—b, picture data 33 for
updating the memOry-c,_and global prediction picture déta
34 for updating the mémory-a are shown. Fig. .6 shows a
20 flow of a memory updating operation. |
The memory updating operation of this embodiment has
the following procedure. Upon reception of the locally
decoded picture 14, the memory update unit 15 judges the
necessity of updating the memory-a with a frame including

25 the locally decoded picture 14 in the memory-a update



menories are interchangeable, and thus the notion
tndication information indicating a 15 nenory-transform nethod rel ation

is to be transmitted to t he counterpart decoder as the header

i nformation of the . nmovi ng pi cture sequence. Thus, transformation
types assigned to be used with the respective nenories can be
identified in the decoder. 20 In the decoder, the identified
transformation types are dynam cal ly assigned to the respective
menori es. Thus, the efficient 3 d adaptive use of the nmenories
In resporse to the characteristic of a local notion of a frame is

provi.ded by tP&dEQPOQ$r(EQ%bughﬁq.th%hQPEQQQrence memory selector 28

5
10
15
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20
25

selects a memory used for predicting the locally decoded

picture based upon the prediction mode 8 (steps S18,

S19). Then, a reference picture stored in a selected
memory is updated with one of the picture data 31, 32, 33
for updating the.memory-a, the memory-b, the memory-c,

respectively, and the global prediction pié¢ture data 34

'for updating the memory-a of the locally decoded picture

14 based upon thé fdllowing rule. A memory is assumed to
be updated each framé on a prediction unit (maﬁroblock)
basis. _.
(1) Frame based regular updating of the memory-b and the
memory-c¢ (steps_SZO, 521):

The locally decoded picture 14 is written into
either the memory-b or the memory-c used for predicting

the picture.

(2) Frame based adaptive updafing of the mémory-a (steps

S22, S23):

The locally decoded picture 14 is written into the
memory-a used for predicting the picture for an arbitrary

frame only or at an arbitrary period of time based upon a

' memory-a update judgement 1000 obtained in step S17.

The content of memory—a-is the past record of a
time—unvarying picture segment such as a background

picture. This removes the necessity of the regular

det ecti on met hod



25 conpensator 5b, thereby enhancing prediction efficiency. .

48 Thi s enbodi nent has thus di scl osed the encoder performng on a
frame basis. The sane effect nmay be expected with an alternative encoder
perform ng on an arbitrary shaped video object (VOP) basis.

Further, this enbodi nent has thus disclosed the encoder performng on a
macrobl ock basis. The sane effect may be expected with an alternative
encoder for ' '

34
updating of thé content of memory unless a full-screen
- involved complicated or drastic movement such as a écene
change occurs to cause a drastic change in the content of
a picture segment.

53 As aforementioﬁed, a frame based regular‘updafing is
performed.with a éomplicated or drastic area of an
objéct, whereas a longer-term based updating is performed
with the content of the membry—a, thereby'achieving an
effective prediction with a backgfound picture half

10 _visiblé ambng moving objects.

Viewéd in this light, the_memory-? is updated in an
arbitrary period of time in this embodiment.
Specifically, possible arbitrary update criteria are as
follows.- |

15 '.a. A full-screen content is updated all at once with a
global-motion parameter 1ndicating“é complicated or
drastic motion, whereas no updating operation is
performed with the paraﬁeter indicating a rather static

__motion. |

20 b. A full-scréen content is updated all at once on a
predetermined period.basis, regardless of a frame based
period of -time.

c. A full-screen content is updated all at once only
with a frame immediately after a scene change detected.

25 In this embodiment, data as the arbitrary update



encodi'ng a picture on such a picture segnent basis as an arbitrary shaped
‘ptcture segnment and a variabl e shaped bl.ock including fixed-size block
conmponents. Further, this enbodi nent has thus disclosed the

gl obal-noti on paranmeter detection using the nenory-a. Alternatively, a
single use of the local-notion paranmeter detection is of course applicable
I nvol-ving no gl obal -notion paraneter detection.. No gl obal-notion paraneter
detection involves no necessity of transmtting information of a

gl obal /1 ocal prediction as.the prediction de. Further, this
enbodi nent has thus disclosed the use of tf2 nenories a, b, and c.
Alternatively, t
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' ' judger 27 judges whether to update the content of memory-
-a based upon the activity 26 (step S17). Specifically,

5 the activity 26 correspondg to a value of the global-

motion paraméter detected in the motion detector 3 with

the arbitrary update criferion—a. a time sthmp of the

current frame from the timer 81 with the arbitrary update
criterion-b, and a flag 1ndicating a scene change

‘10 detection-outﬁﬁtted frqm thelscene-change detector 80
with the arbitrary updaFe criterion-c.

When the content of meﬁoryQa is judged to be

updated, the content of the locally decoded pictﬁre 14 is
outputted as thélglobal prediction'picture data 34 for

15 updating the.conteht of the memory-a (step $23). _When no

o updating is judged with the content of the memory-a, then |

no updating is performed with the memory-a.
The memory-a'update Judgement 1000 6f a frame is
__multiplexed in the bitstream 21 to be transmitted to a
20 decoding statioﬁ so that the same updgting of the membry—
~a can be performed with the frame in the decoding
station.
Fig. 20 is a diagram illustrating the bitstream 21
of this embodiment. |

25 Fig. 20 is a conceptual diagram showing how frame .



this enbodi ment. A notion conpensator in a decoder only
49 .- generates a single predicted picture based upon a decoded
notion paraneter. . Enbodi nent 4.
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data are encoded in sequence to be transmitted. Each

‘ frame data is provided with header information at the

front as a frame based additional information. The

header information has the memory-a update judgement 1000

multiplexéd to be transmitted to a decoding station. The
.header information is followed by the cbmponent

' macroblock data of the frame. The macroblock data

include the prediction memory indication information 800
indicating a memory used for predicting the macroblock
data. " In a counterpart decoder, a hemory fof predicting
a predicted picture is specified based upon the
pfediction memory indication information 800 of.'
macroblock data to generate the predicted picture.
Although not shown in the figures, the memory-b
update information or/and the memory-c update information
ﬁay.be transmitted to the decoding station!along with, or
alterhatively to, the memory-a update jpdgement 1000.

The aforementioned encoder thus provides the

adaptive and efficient use of two or more memories in

response to the content of a moving picture sequence,

thereby enhancing prediction efficiency. Specifically, a

moving picture sequence is predicted based upon an

arbitrary transform parameter through an adaptive use of
two or more memories in response to the content and

characteristic of a moving picture sequence. This



5 ° - Anot her enbodi nent shows an encoder which receives a pl ural-
" nunber, two for exanple, of different video obj ects, havi ng shape
information, intermngled in a novi ng pi cture sequence for a
coliective encoding. Fig. 11 shows the configuration of the encoder
of 'this 10 enbodi nment . In the figure, an input picture frane
42; an obj ect separator 43, object data 44a, 44b, shape bl ocks 45a,
45b, switches 46a, 46b, shape encoders 47a, 47b, conpressed shape

bl ock data 48a, 48b, l|ocally decoded 15 shape bl ocks 49a, 49b, texture
data (macrobl ocks) - 37 :

enables an efficient prediction of a moving pictﬁre-in-
response to a local characteristic of a picture by even
covering complicated motion. Wifh the enhanced
prediction éfficiency. the encoder is allowed to reduce
5 an amount of encoded data without deteriorating encoded
picture qﬁalitj. The same predicfion system may be
employed by the counterpart decoder for decoding a
bitstream encoded through the prediction system of this
invention. |
16 ) This embodiment has thué disclosed the encoder
performing on a frame basis. The same effect may be
expected with an alternative encoder performing on an
arbitrary shaped video object (VOP) basis.
Further, this embodiment has thus disclosed the
15 éncoder_performing on a macroblock basis as the
macroblock being a picture segment subjected to
prediction. The same efféct can be expected with an
alternative encoder for encoding a picture on such a
_picture segment basis as an arbitrafy shaped picture
20 segment and a variable shaped block 1nc1uaing'fixed—size
block components.
Further, this embodiment has tﬁus disclosed the
global—motion-parameter detection using the memory-a.
.Alternatively, a single use of the local—motion parameter

25 detection is. of course applicable involving no global-



SQa,SOb, nmoti on detectors 5la, 51b, notion paranmeters 52a, 52b,

notion conpensators 53a, 53b, predicted picture candi dates 54a, 54b,
predi cti on node sel ectors 55a, 55b, predi cti on node information 56a,
56b, predicted pictures 20 57a, 57b, prediction error signals 58a, 58b,
texture encoders 59a, 59b, conpressed texture data 60a, 60b,

| ocal.ly decoded prediction error signals 6la, 61b, - | ocal | y decoded
macr obl ocks 62a, 62b, a nenory update - unit 63, nenory-a 64, nmenory-b

65, nenory-c 66, menory-d 25 67, menorygge 68, nmenory-f 69,
vari abl e-1 ength encoders :

motion parametef detection. With no global-motion
detection, no necéssity occurs for transmitting
prediction information indicating a global/local
prediction as the prediction mode.

5 Further, this embodiment may include a special
memory for prediction which stores_refereﬁce picture data
previously generated based upon the content of thé moving
picture sequence. The special memory is not updated -
dufing an encoding operation.

10 -_ Further, this embodihent has thus disclosed the case |
that memories a, b} c store a picture segﬁent each time
~and the memory update unit 15 updates one of the memo;ies
a, b, ¢ each timei If fwo or all of the memories a, b,.c
share to store a picture in part or fully, then the
15 memory updaté unit 15 updates éhe-two or all of-the
memories a, b, c. In the case of the memory-a being a
frame memory for storing a frame of referencg pictﬁré
data, the memory-b being a static sprite meméry involving
.the édaptive updating,-and the memory-c being a dynamig
20 sprite memory‘ihvolving the regular updating, the memory
| ﬁpdate unit 15 does not update the memory-b as the static
sprite mémofy for storing previously fixed reference
picture data but updates the memory-a and the memory-c
concurrently when the memories store the same reference

25 picture segment. Thus, if a duplicated storage of the
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menory section 94, an object-A encoder 88a for encoding
and an object-B encoder 88b for encoding an
obj ect encoders 88a, 88b are 5 structurally identical to each other
wi th the identical conponents. . This encoder inputs the

~70a, 70b, a multiplexer 71, a buffer 72, a bitstream 73,
an object-A,
obj ect-B are shown. The

pi cture frame 42, which is

10

15

20

25
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reference picture data occurs with the memories a, b, c,
theﬂlthe memory update unit 15 updateé a duplicated
segment stored in each memory.
The aforementioned can also be applied to the
fﬁllowing embodiments.

Further, this embodiment has thus disclosed the use

of three memories a, b, ¢, but alternatively, two of the -

memories may be utilized.

Further, a counterpart decoder may be provided with
the prediction picture generation section 100-1nc1uding
the same components as.the motion compensator 5 and the
memory update unit 15 discussed in this embodiment. A
motion compénsator provided in the decoder, having no
necessity of generating all the three predicted picture

candidates, generates a single predicted picture alone

based upon a decoded motion parameter.

Embodiment 2.

A second embodiment shows an encoder with a single
replacement of the motion compensator 5 of the encoder
shown in Fig. 1. The configqration and operation of a

motion compensator 5a of the second embodiment are now

" described.

Fig. 7 shows the configuration of the motion

compensator 5a of this embodiment in detail. The figure

a



deconposed into the encoding units of objects in the obj ect separator
43. The object separator 43 is assuned 10 to be assigned a-processing

nmet hod arbitrarily. _ The shape information of an object is
transferred to t he shape encoder 47a, 47b in a form of the shape

bl ock ; 45a, 45b to be encoded, and then transferred to the

vari abl e-1 ength encoder 70a, 70b as the conpressed shape 15 bl ock data
48a, 48b. The notion detector 5la, 51b detects a notion

par anet er based upon the |ocally decoded shape bl ock 49a, 49b in the

~sanme manner as that of the VM encodi ng4ystem

includes a reference memory determiner 35. Fig. 8 shows
a flowchart illustrating a detailed operation of the
motioﬁ compensator 5a.
Initially, with the I-frame, no compensation is
5 berformed (step S24). With a frame other than the I-
frame, the reference memory determiner 35 determines a
reference memory based upon:e value of the motion
parameter.4 (step S25). The reference memory determiner
35 holds effective motion parameter vaiue ranges.(which
10 will be discussed later in detail) allocated,
respectivel&, to the memories a, b, ¢. The reference
memofy determiner 35 compares the respective effective
-motion barameter value ranges with the value of the
motion parameter 4 to Judge which memory_is designated by-
15 "the mofion parameter 4 and outpute a reference memory
indicator signal 25a for identifying the respective
memories a, b, c.
‘The effective motion parameter value fanges are
”effective search ranges ailocated to the respective
20 :memories for detecting a motion vector, for example{
Specifically, if 15 pixels are assumed to be given for a
total search value fange, then the memory-a is chosen to
" be used for predictioe in a rénge of +0 to 3 pixels, the
memory-b is used in a range of 24 to 8 pixels, and the

25 memory-c is used in a range of +9 to 15 pixels, for



A mot i on paraneter can be detected on a macrobl ock basis 20 by using al

the rrenories a through f. As a rule, however, the nenories a
t hrough c are designed to be used for an object-A to be encoded in
t he obj ect - A encoder 88a, and the nenories d through f are

designed to be used for an object-B to be encoded in the 25 object-B
encoder 88b.

) 41
example. Hére, the reference memory determiner 35
operates only when the local-motion paraméter is used for
brediction. because the memory-a is exclusively used as a
reference memory when the predicted picture candidate is
5 . generated based upon_thé global-motion parameter. This
motion-vector value based approach of idéntifying a
memory:to be used for prediction is based upon the
assumption that albackground picturé should include a
static motion and a most attractive bicture should
10 include a complicafed or drastic motion. This motion-
vector value based approach of identifying a memory for
prediction ihvolves no necessity of eﬁcoding the
predicfion mode to.be.tranémitted.
Next, the predicted picturé candidate 6 is generated
15 based upon the reference memory 1ndicator signal 2ba of a
selected memory (steps S26 through S$30). Specfficaliy,
the prediction pictﬁre memory address calculator 22
. calculates éhe prediction picture memory address_23 of
'.the predicted picture candidaté 6 in an identified memory
20 by the reference memory indicator signal 25a based upon
thg motion parameter 4. Based upon the prediétion
picture memory address 23, the memory reader 24 reads out
the prediéted picture candidate G from the memory to be
outputted. |

25 As the global-motion and local—motion parameters of



51 ° .Al'so, as for a notion type, an arbitrary transform

“paraneter is assuned to be detected on a macrobl ock basis wth al
the nenories in the nmenory section 94, invol ving no distinction
between the notion vector and the warping 5 paraneter. ' The
noti on conpensat or 53a, 53b generates all the predicted picture
candi dat es 54a, 54b based upon the respective notion paraneters 52a,
52bB. Then, in the predi cti on node sel ector 55a, 55b, the predicted

picture. 10 57a, 57b is obtained along4¥ﬁth t he prediction node

“this.embodiment are based ﬁpon the same transform method,
both parameter based épproaches.can share the motion
compensator ba of Fig.\7 for_generating the bredictéd
picture candidate. When reading out the predicted
5 pictﬁre candidate 6 based upon the global—motion
parémeter (step S31), the memor&—a is always used as a
‘reference memory.
The effective motion parametér value ranges may be
fixed on a movihg picture sequence basis, and
10 alternatively, changed on a frame basis; for example.
With the fréme based changes, the:effective motion
parameter value ranges assigned to the.respectIVe
memories of the frame are multiplexed in a bitstream to
be transmitted to a decoding station to perform the same
15 memory selection. |
Fig. 21 is a diagram showing the bitstream 21 of
this embodiment.
The bitstream is provided with header information
_'added at the front on a moving picture sequence basis.
20 The header information includes effective motion
parameter value range indication information of thé
respective memories. By thus designating the efféctive
motion parameter value range indication information at
the front of almoving picture seQuence, the moving

25 'picture sequenée is predicted with the fixed effective



|nfornat|on 56a, 56b. The predicted picture 57a, 57b is t hen
differentiated froman original signal or the texture data 50a, 50Db
to obtain the prediction error _  signal 58a, 58b, which is encoded in
the texture encoder 15 59a, 59b to be transmtted tprhjsesyerm ahb GEERMgt h
encoder 70a, 70b. The locally decoded prediction errcnRE@nggg
6la,- 61b is added to the predicted picture 57a, 57b to ebt-at-t—the
| ocat | y decoded macrobl ock 62a, 62b to be. stored into the nenories a
through f in accordance with 20 an indication by the menory update unit.
(oj ect A/ B data when encoded in the obj ect*3A/ B . _

motion parameter value ranges in a counterpart decoder.
When varying the effective motion parameter value
ranges each frame, the effective motion parameter
indication information is to be included in the header
5 information added on a frame basis.
lThus, the efficient and adaptive use of the memories
in response to the magnitudé of a lacal motion of a frame
‘can be provided by the encoder including tpe motion
_ compensator 5a, thereby enhancing prediction efficiency.

10 This embodiment has thus disclosed the enéoder
performing on a frame basis. The same effect may}be
expected with an alterhative encoder pérforming on an
arﬁitrary shaped video object (VOP) basis.

Further, this embodiment has thus disclosed the

15 encoder performing on a macroblock basisk The same:
effect may be expected with an alternative encoder for
encoding a picture on such a picture segment basis as an
arbitrary shaped picture segment and a variable.shaped

“block including fixed-size bloék components.

20 Furthe?, tﬂis embodiment.has thus disclosed the
globai-motion parameter detection using the memory-a.
Alternatively, a single use of the local-motion parameter
detection is of course applicable involving no global-
motion.parameter detection. No global-motion detection -

25 involves no necessity for transmitting'information

—
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_encoder 88a,

mul ti pl exer

.88b are nultiplexed in the bitstream73 at -  the

71 to be transmtted via the buffer 72. The

predi ction of this enbodinent-is discussed below 25 focusing on the

noti on conpensator 53a, 53b playing a

52 primary role in the prediction. THIS SHEET HAS BEEN {
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indicating a global/local predictien as the prediction
mode.

Further, a counterpart decoder may be provided with
the prediction picture generation section 100 including
the same component as the motion compensator 5 discussed
in this embodiment. In the decoder;,a motion compensator

only generates a single predicted picture based upon a

decoded motion parameter.

Embodiment 3.

Aqother'embodiﬁent showelan encoder having a single
replacement of the motion compensator 5 of the encoder of
Fig. 1. The configuration and operation of a motion
compensator 5b are now described. A motion detector 3a
emplojed in this empodiment is assumed to output an
amount of the parallel translation, the affine parameter,
and the perspective parameter as motion parameters 4a.

Further, the memory-a of this embodiment is assumed

to be a frame memory for storing a reference picture

frame, the memery—b 1s assumed to be a static sprite.
memory, and the memory-c is assumed to be a dynamic
sprite‘memory;'

Fig. 9 shows fhe configuration of the motion
compensator 5b of.this embodiment in detail. In the

figure, a parallel translation amount 36 (i.e., a motion
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The notion conpensator 53a, 53b of this enbodi nent generates a

predi cted picture candi date based upon the noti on paraneter 52a, 52b
detected in the notion detector 5 51a, 51b. Fig. 12 shows the
configuration of the notion conpensator 53a in detail. Fig. 13 shows
a flowhart illustrating the operation of the notion conpensator 53a
I A the object-A encoder 88a. In Fig. 12, an object-B reference
j udger 74a and an 10 object-B reference indicator flag 75a are shown.
The notion paraneter 52a includes nenory_information ~used for
detection. A predicted picture candidateéis = . generated based upon a

paramet er V9é€€o£?fogﬂha%¥§ne parametet 37, a perspective parameter

38, a parallel—translation based prediction picture
lmemory address calculatof 39, an éffine parameter based
prediction picture meméry address calculator 40, and a
5 perspective paraméter based prediction picture memory
address calculator 41 are shown. Fig. 10 is a flowchart
illustrating the operation of the motion compensator 5b
in detail. _
Initially, with the I-frame, no prediction is

" 10 performed (sfep S33); ~With a frame other than the I-
frame, the prediction picture memory address calculators
39 through 41 calculate fhe respective prediction picfure
memory addresses 23 based upon the respeétive values of
the motion parameters 4a (step S34).

15 The memory address calculators 39, 40, 41 calculate
addfeSses based upon picture transform methods aésigned,
respectively, to‘the corfesponding memories. In'fhis
embodiment, the parallel translafion is assigned to the
memory-a, the affiqe parameter involving such a simple

20 transformation és a rotation and an expansion/contraction
is assigned to the memory—b, and the perspective
parameter involving a three-dimensional comﬁlicated

" motion is assigned to the memory-c. These transform
methods may be expressea by the following transform

25 expressions.



predfction pi cture nmenory address calculator 22a and a 15 menory reader

24a in the same nmanner ‘as that stated in the first enbodi nent (step
S44 through step S49). The obj ect-B reference judger 74a judges if

t he nenories assigned to object-B are used for predicting the current
‘macr obl ock based upon the reference nenory information 20 i ncluded in
the 'notion paraneter 52a (step $43). ) . The object-B reference

j udger 74a outputs a judged result as the object-B reference

i ndi cator flag 75a, which is nultiplgexed in the bitstream73 to be

transmitted to a decoding station so as to be used for

{Parallel translation]

Amount of parallel translation (a, b):
X'=x+a |
y'=y+b

[Affine transform]

Affine parémeter (a,b,c,8):
x'=é(cos0)x+a(sine)y+b
y'=a(-sinf)x+a(cosb)y+c

[Perspective tfansférm]

Perspective parameter (a,b,c,q,e,f):
x'=(ax+by+c)/(gx+hy+1)
y'=(dx+ey+f)/(gx+hy+1)

Here, (x, y) in a'two-dimensional coordinate system

-represents a pixel location of an original macroblock.

{(x', y’)'represehts a pixel location in a memory
corresponding to (X, ¥y,) based upon each of the
parameters. That is a location in a memory (x', y') is

calculated based upon these parameters. Through this

mechanism, a memory most suitable for the characteristié

5
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of a motion can be chosen to be used for prediction on a

" macroblock basis. With calculated prediction picture

memory addresses 23 based upon the respective motion

" parameters 36, 37, 38, the memory reader 24 reads out the

25

predicted picture candidates 6 from corresponding

memories to be outputted (steps SSS through S39).



25" deci ding whether the object can be reproduced in a single

- 53 use of the nenories a,.b, c¢c of self in the decoding stati on.
In order to secure the single use of the menori es of self when
reproduci ng the object in the decoding station, a limted use of. the

menories (a, b, c

47
The tranéform.methods assigned to the respective
memofiés of the frame are multiplexed in the bitstream 21
to be transmitted to a decoding station és a motion
detection method indication information so that- the same
5 motion compensation can be performed in the decoding
station.

Fig. 22 is a diagram showing the bitstream 21 of

this embodiment.
Header information added at the front of a moving
16 picture sequence includes the motion detection method
indication information. In the encoder, the
transformation typés to be used in the respective
memories are interchangeable, and thus the.motion
detection method indication ihformation indicating a
15 memory-transform method relation is to be transmitted to
lthe counterpart decoder as the header information of the

moving picture sequence. Thus, transformation types
assigned to be used with the respective.memories can be
identified in.the decoder. |

20 In thendeéoder, the identified transformation types
are dynamiéally assigned to the respective: memories.

Thus, the efficient and adaptive use of the memories

in response to the characteristic of a local ﬁotion of a |
frame is provided by the encoder-including the motion

25 compensator 5b, thereby enhancing prediction efficiency.



5 " alone) of self for prediction can be controlled by an

supplied signal 85a at the tine of encoding the object.

Thus, the efficient and adaptive use of the nenories

the characteristic of a local notion of a 10 &)
encoder including the notion conpensat or SSaIﬁgw%%H? x@%yﬁgﬂﬁ

an.efficient : predi ction. This enb
di’scl osed the encoder for
The sane 15

dlnenBEWkﬁnghus

encodi ng a plcture on such a picture se nt basis as an

10

15

20

25

This embodiment has thus disclosed the encoder
performing on a frame basis. The same effect may be
expected with an alternative éncOder performihg on an
a:bitrary shaped video object (VOP) basis.

| Further, this embodimeﬁt has thus disclosed the

~encoder performing on a macroblock basis. The same

effect may be expected with an aiternatiﬁe ehcoder for
encoding a picture on such a pieture segment basis as an
arbitrary shaped picture segment and a variable shaped
block including fixed-size block components.

Further, this emPodiment*has.thus disclosed the
global-motion parameter detection using the memory-a.
Alternatively, a single use of the local-motion paramefér
detection i; of course applicable 1nvolving no global-
motidn”parameter detection. No global-motion detection
involves no necessity of transmitting information of a
global/local predictibn as tﬁe prediction mode.

Further, this embodiment has thus disclosed the use

" of the memories a, b, and c¢. Alternatively, the use of

memories a and b alone, memories a and c¢ alone, or
meﬁories b and ¢ alone, is also applicable.

Further, a decoder may be provided with the
prediction picture éenerating section 100 including the
same component as the motion compensator 5b discussed in

this embodiment. A motion compensator in a decoder only

This Sheet Has Been R

[0 llﬁil!

externally

in response to

t he

 evi ng

encoding an object on a macrobl ock basi s.
effect may be expected w h an al ternative encoder for



arbitrary shaped picture segnment and a vari abl e shaped
“including fixed-size bl ock conponents. Furt her,

bl ock
a decoder nmay be

provided with the sane 20 conponents as the notion conpensator 53a, 53b
of "this enbodi nent. A notion conpensator 53 of the decoder only

generates a single predicted picture based upon a decoded

not i on

paraneter. Further, if the decoder is structured so as to acknow edge
whet her a decodi ng object can be 25 reproduced by itself by way of

decoding a bit
oo : _ 49

generates a single predicted picture based upon a decoded

motion parameter.

Embodiment 4.

5 - Another embodiment shows an encoder which receives a

plural number, two for example, of different video

moving picture sequence for a collective éncoding. 'Flg.

objects, having shape information, intermingled in a

s

11 shows the configuration of the encoder of this

10 embodiment.

In the figure, an input picture frame 42, an object

separator 43, object data 44a, 44b, shape blocks 45a,

45b, switches 46a, 48D, shape'éncoders 47a, 4Tb,

compressed Shabe block data 48a, 48b, locally decoded

15 'shape blocks 49a; 495. texture data (macroblocks)

50a,50b, motion detectors 5la, 51b, motion parameters

52a, 52b, motion compensators 53a, 53b, predicted picture

candidates 54a, 54b, prediction mode selectors 55a, 55b,

prediction mode information 56a, 56b, predicted pictures

20 57a, 57b, prediction error signals 58a, 58b, texture .

encoders 59%a, 59b, comﬁressed'texture data 60a,

60b,

locally decoded prediction error signals 6la, 61b,

locally decoded macroblocks 62a, 62b, a memory update

unit 63, memory-a 64, memory-b 65, memory-c¢ 66, memory-d

25 67, memory-e 68, memory-f 69, variable-length encoders



54 corresponding to object reference indicator flag 75a, 75b of

“ the other object in a bitstream then an error-free secured
reproducti on of decoded object data can be achi eved. 5
Enbodi nrent 5. . Anot her enbodi nent shows an encoder where the
nunmber ' '
50

70a, 70b,. a multiplexer 71, a buffer 72, a bitstream 73,
a memory section 94, an object¥A encoder 88a for encoding
an object-A, and an object-B encoder 88b for enéoding an .
object-B are shown. The object encoders 88a, 88b are

5 structufaliy identical to each other with the identical
components.' |

This encoder inputs the picture frame 42, which is
decomposed into the encoding units of objects in the
object sepafator 43. The object separator 43 is assumed

10 to be assigned a'précessing method arbitrarily.

The shapé information of an object is tfansferred to
the shape encoder 47a, 47b in a form of the shape block
45a, 45b to be encoded, and then transferred to the
variable-length encodér 70a, T0b as the compressed.shape

15 block data 48a, 48b.

‘The motion detéctdr 5la, 51b detects a motion
parameter based upon the 1oéa11y decoded shape blbck 49a,
49b in the séme manner as that of the VM encoding system.

_A motion parameter can be detected oh a macroblock -basis
20 by using all the memories a through f.

As a rule, however, the memories a through c¢ are
designed to be used for an object-A to be encoded in the
object—A_encbder 88a, and the memories d through f aré.
designed to be used for an object-B to be.encoded in_the

- 25 object—B encoder 88b.



of memories or the size of a menory can be vari'ed flexibly in
response to a change in a video object at 10 each tinme instance. The

encoder of. a fifth enbodi nent ' nodi fies the encoder of Fig. 1 with a
repl acenent of the menory update unit 15. Fig. 14 shows
the configuration of a nmenory update ~unit 15a of this enbodinent in
detail.” In the figure, a 15 nenory expansion judger 76, a nmenory
expansi on i ndi cat or : signal 77, and a nmenory contraction judger 78,
and a menory contraction indicator sigg | 79 are shown. Fig. 15
shows an operating flow (step S51 through S6 ? of the menory update
uni t 15a. :

Also, as for a motion type, an arbitrary transform
parametef is assumed to be detected on a macroblock basis
with all the memories in the memor& section 94, in&olving
no distinction between the motion vector and thé-warping

5 . parameter. |

The motion-combensator 53a, 53b generates all the
predicted picture candidates 54a, 54b based upon the
respective motion parameters 52a, 52b. Then, in the- .
prediction mode selector 55a, 55b, the predicted picture’

16 .57a, 57b is obtained along with the prediction mode
information 56a, 56b. .The predicted picture 57a, 57b ié
then differentiated from an origindl_signal or the
texture data 50a, 50b to obtain the prediction error
signal 58a, 58b, which is encoded in the texture encoder

156 59a, 59b to be transmittéd to the variable-length encoder
70a, 70b. The locally decoded prediction error signal

- -Bla, 61b is added fo the predicted picture 57a, 57b to
obtain the locally decbded macroblock 62a, 62b to be
: stof;d into the memories a through f in accordance with

20 an indication by the memory update unit.

Object A/B data whén encoded -in the object-A/B
encoder 88a,.88b are multiplexed in the bitstream 73 at

" the multiplexer 71 t6 be transmitted Qia the 5uffer 72.
The prediction of this embodiment is discussed below

25 ~ focusing on the motion compensator 53a, 53b playing a



20° A picture substantially different fromthe past record of

novi ng pi cture sequence stored in the nmenori es nay occur due to a
scene change or the |iKke. This may cause a deterioration of
prediction efficiency ~ after the scene change if reference pictures

stored in 25 the existing nenories are the only available. For such

52
primary role in the prediction.

The motion compensator 53a, 53b of this.embbdiment
generates a predicted picture candidate based upon the
motion parameter 52a, 52b detected.in the motion detector

5 5l1a, 51b. Fig. 12 shows. the configuration of the motion
compensator 53a in detail. Fig. 13 shows a flowchart
illustrating the operation of the motion compensator 53a
in the object;A encoder 88a.. )

In Fig. 12, an object-B reference judger 74a and an

10 object-B reference indicator flag 75a are shown.

The motion parameter 52a_inc1uqes mémory information
used -for detection. A predicted picture candidate ié
generated Based upon a parameter value through the
prediction picture memory address calculator 22a and a

15 memory'reade; 24a in.the same manner as that stated in'
| the first embodiment (step S44 through step S49). 'Theil
object-B reference judger 74a judges if the memories
assigned to object-B are used for predicting the current
macroblock based upon the_referencé memory information.
20 included in the motion parameter 52a (step S43).
| The object-B reference Judger T4a outputs a judged
result as the object-B reference indicatpr flag 75a,
which is multiplexed in the bitstream 73 to be
transmitted to a decoding station so as to be used for

25 deciding whether the objéct can be reproduced in a single

a



55 ; an occasi on, the scene-change detector 80 detects a scene

change, a frane appearing imedi ately after the detected scene change
is subject to intra-frame coding or the | i ke, and resultant
intra-franme coded data are stored 5 additionally in a nmenory as new
.reference data, thereby enhancing prediction efficiency thereafter.
tFurther, in consideration of the physical limtation of storage
‘capacity, a flexible approach of contracting the portions which are
‘rarely used for prediction of the 10 ref erence pictures stored in the
'menories is introduced. 53

uee of the memories a,.b, ¢ of self in the decoding
station. In order to secure the single use of the
~memories of self when reproduciﬁg the objeet in the
Idecoding station, a limited use of the memoriesh(a, b, c
5 aione) of self for predietion can be controlled by an
externally supplied:signal 85a at the time of encoding
the object.
Thus, the efficient and adaptive use of the memories
in response te the charactefistic ef a local motion of a.
10 fraﬁe is provided by the encoder including the motion
compensator 53a,.53§.-thereby achieving an efficient
predicfion.
~This embodiment has thus'disdlosed_the encoder for
encoding an object on a macroblock.baSis. The same °
15 effect may be eXpected with an alternative encoder for
encoding a picture on euch a picture segment basis as an
arbitrary shaped picture segment and a variable sﬁaped
block including fixed—size bleck componente.
Further, a decoder may be pfovided with the same
20 components as the motion compensator 53a, 53b of this
embodiment. A motion compensator 53 of the decoder only
generates a single predicted picture based upon a ﬁecoded
motien parameter. _Further, if the decoder is structured
so as to acknowledge ﬁhether a decoding object can be

25 reproduced by itself by way of decoding a bit



Sgecif?cally, the frequency in use of nenory areas for prediction of
the respective nenories a, b, ¢ is exam ned I n the nmenory update unit
15a based upon the prediction node 8. Consequently, the nmenory update
unit releases a 15 nenory area identified lowin frequency froman area
for use. For exanple, with a software based i nplenentation of
this encoder, |limted RAMresources may be used ef fectively.

Viewed in this light, the nenory update unit 15a of 20 t hi s enbodi nent
is provided with a function of expanding 54 @ Menory area in response to
each time instance of a ti me-varyi ng noving picture sequence and

contracting a corresponding to object reference indicator flag 75a, 75b
of the other object in a bitstream, then an error-free
secured reproduction of decoded object data can be

achieved.

Embodiment 5.
 Another embodiment shows an encoder where the number
of memories or the size of a memory can be varied
flexibly in response to a'change in a video bbject at
10 each time.instance. The encoder of a fifth embodiment
modifiee the encoder of Fig. 1 ﬁith a replacement of the
memory update unit 15.
Fig. 14 shows the configuratioh of a memory update
unit 15a of this embodiment in defail. In the figure, a
15 memory  expansion judger 76, a memory expansion indicator
:_sighal 77, and a memory contraction judger 78, and a
memory contractioﬂ indicator signal 79 are shown. Fig.
15 shows an operating fleﬁ (step S51 through S63) of the
“memory_updatelunit 15a. |
20 A picture substantially different from the pasf
record of a moving pieture sequence stored in the
memories may occur due to a scene change or the 1ike;.
This may cause a deterioration of prediction efficiency
after the scene change if feference pietures stored in

'25 the‘existing memories are the only available. For such



menory area including a reference picture rarely used for predi ction.
25 The .menory-a, simlarly to the first enbodinent, is

56 judged in the nmenory-a update judger 27 whether to be

updated (step S50). When updating the nenory-a, the

- 55
‘an occasion, the.scene4changé detector 80 detects a scene
change, a frame appearing immediately after the detected
scene change is subjéct to intra-frame coding or the
-1ike, and resultant intra-frame coded data are stored
5 additionally.in a memory as new reference data, thereby
enhancing prediction efficiency thereafter.
| Further, in consideration of the physical limitation
of storage capacity, a flexible approéch of contracting
the portions which are rarely used for'prediction of the
10 | reference pictures stored in the memories 1s introduced.
-Sﬁecifically. the frequency in use of memory areas for
prediction of the respectivezmemories a, b, ¢ is examined
Ih the memory update unit.15a based upon the prediction
mode 8. Consequently,: the memory update unit releases a
15 memory. area identifiéd low in frgquency from an area for
use. For eiample; with a software based implementation
of this encoder; limited RAM resoﬁrces may be used
effectively.
Viewed in this light, the memory ﬁpdate unif 15a of
20 . this embodiment.is provided_with_a function of expanding
a memory area ln response to each time instance of a
time-varying moving.picture séquence and contracting a
' memory area including a reference picture rarely used for
prediction.

. 25 The memory-a, similarly to the first embodiment, is



chaIFy decoded picture 14 is witten into the nenory-a (sfeps S56,
S57). The locally decoded picture 14 is 5 witten into the other

menories as well in accordance - with the prediction node 8 (step S51

t hrough S55). - The updating of the contents of the nenories

i nvol ves 't he judgenent of nmenory expansi on/contraction. ' The menory
expansi on judger 76 judges whether to expand 10 the size of the nenory-a
(or the menory-b, or the nenory- _ c) based upon the activity 26 used
for updating the menory-a (steps S58 g?rdugh S60). When a positive
judgenent is made due to a scene change or the |ike, the

Judged in the memory-a update judger 27 whether to be
updated (sfep S50). When updating the memory-a, the
locally decoded piéture 14 is writteﬁ into the mémory—a
(steps S§56, S57). The_locally decoded picture 14 is
5 written'into the othér memories as well in accordance
with the prediction mode 8 (step S51 through S55).
The updating of the contents of the memories
involves the judgement of memory expansion/contréction.
The memory expansibn Jjudger 76 judges whether to expand
10 the size of the memory-a {or the memoryéb, or the meméry-
c) based upon the activity 26 used for updating th%
memory-a (steps S58 through S60). When a positivé
_judgemeﬁt is made.due to a scene change or the like, the
'expansiqn of the hemory is indicated by the ﬁemory
15 éxpansion indicatof signal 77. Thé memory contraction
jﬁdger 78 counts the times of a memory area used for
prediction based upon the;prediction mode 8. With a
memory area counted less than a predetermined number in
use for prediction, the contraction of the memory érea is
20 1hdicated by the memory contraction indicator signal 79
(steps S61 through S63).
Thus, a highly efficient prediction.can be.achieved
" in response to each time instance of a time-varying
moving:picture sequence'by the encoder including the

25 memory update unit 15a. In addition, the dynamic



“expansion of the nenory is indicated by the nenory 15 expansi on
“indicator signal 77. The nmenory contraction j udger 78 counts the
times of a nmenory area used for predi cti on based upon the prediction
node 8. Wth a menory area counted | ess than a predeterm ned nunber
in use for prediction, the contraction of the nenory area is 20

Il ndi cated by the nenory contraction indicator signal 79 (steps S61

t ht ough S63) . Thus, a highly efficient prediction can be

achi eved . in response to each tine jnstance of a timnme-varying

nevi ng pi cture sequence by the encoder ﬁﬂbluding the 25 nenory update

unit 15a. In_.addition, the dynam c .
allocation of memory areas required for prediction

contfibutes to the enhancement of prediction efficiency
and the effective use of memory resources.
This embodiment has thus disclosed the encoder
5 performing on a frame baéis. The same effect may be
expected with an alternative encoder performing on an

arbitrary shaped video object (VOP) basis.

\{’ Further, this embodiment has thus disclosed the
encoder for encoding a frame on aimacroblock'baéis. The
10 same effect can be expected with an alternative encoder
for encoding“a picture on such a piéture segment basis as
‘an arbitrary shaped picture segment and a variable shaped
block including fixed-size block components.
Further, a counterpart.decoder may be provided with
15 the same.compoﬁent as the memory update unit 15a
O discussed in this embodiment.

Embodiment 6.
With reference to the respective previous
20 embodiments, the memories to*bé used for prediction are
changed on a macroblock bésis. Altefnétively, the
memories to be used for prediction can be changed on a
frame or a video object basis. This eliminates the
necessity of encoding mémory relating'informatioﬁ to be

25 encoded on a frame or a video object basis and memory



57 al l ocation of nenory areas required for prediction

contributes to the enhancenent of prediction efficiency . and the

ef fective use of nmenory resources. Thi s enbodi ment has thus

di scl'osed the encoder 5 perform ng on a frane basis. The sane effect
may be

. | | 58 )
selection'infbrmation (which is included in the
prediction mode 8) to be encoded on a macroblock basis,
tﬁereby achieving an éfficient encoding; _

With reférence to the encoder of.Fig. 1 of the first

5 embodiment, for example, the macroblock based changeé of

the memories used fof,prediction create the necessity of

transmitting additional information identifying a memory

~ used for prediction on a ﬁacroblock basis. According to
this embodiment, thé changing unit of the memories to be
10 used for prediction is limited to a frame or a video
i | opject, thereby eliminating the additional information to
be transmitted on a macroblock basis effectively. Fig..
23 shows a diffefence of the transmission bitsffeam 21 of
this.embodiment from the transmission bitstream 21 of
15 ﬁig. 20 of the first émbodiment. The bitstream of Fig.
&‘} 23 represents a frame based change of the memories to be

used for prediction with the prediction memory indication
;information 800 included in frame based header
”information. The bitstreaﬁ of Fig. 23 may be effective,
20‘ for éxample,:in the case'thét the-picture characteristic
of-a mdving picture sequence changes 1nfrequen£1y
including little changes locally on a macroblock level.
" Further, a decoder may be provided so as to decode the
thus encoded bitstream to reproduce a frame or a video

25 object.



expected with an alternative encoder perforning on an ~arbitrary

shaped vi deo object (VOP) basis. Further, this enbodi nent has
thus disclosed the - encoder for encoding a frame on a nmacrobl ock

basi s.- The 10 sane effect can be expected with an alternative encoder
for encoding a picture on such a picture segnent basis as an
arbitrary shaped picture segnent and a vari abl e shaped bl ock

i ncl udi ng fixed-size block conponents.- Further, a counterpart
decoder may be provided with 15 t he sane conponent as the nenory update

unit -15a ~discussed in this enbodi ment 99
Embodiment 7.

With reference to the previous embodiments, two
predicted picture candidates read out from
an arbitrary plural number, two (é.g.,'memories a and b)

5 for example, of the memories are subject to an arithmetic

mean to obtain a picture as a member of the predicted
piéture candidates 6 or as the predicted picture 9. °
Further, a decoder may be provided so as to decode the
thus encoded bitstream to reproduce a frame or'a'yideo

10 object.

Embodiment 8.
With reference to tlhie encoders of the previous
_embodiments, a previously detected feature parameter
15  representing the spatial complexity, perceptual

éignificance and thellike of a picture segment as a

" prediction unit may be utilized as tools for deciding a
prediction mode and for judging the updating of.the‘
'memories.

20 For examplé, a moviﬁg picture is assumed to include
a motion too complicated to encode data in -an acceptable
quality within a given amount of encoding. In this case,
siénificance is examined on & prediction picture segment
 (é.g., a macroblock, an arbitrary shaped picture segment,

25 an arbitrary shaped block) basis. Consequently, a low



Enbodi ment 6. : Wth reference to the respective previous 20

enbodi nents, the-nenories to be used for prediction are changed on a
macrobl ock basis. Alternatively, the menories to be used for

predi ction can be changed on a frame or a video object basis. This
elimnates the necessity of encoding nenory relating information to

be 25 encoded on a franme or a video object basis and nenory

60
quality encoding is assigned to some extent to a'iess
significant_segmént in order to save some 'amount of
encoding for a more significant segment, thereby
improving an overall picture quality. With-the encoders
5 of this invention where two or more memories are switched
interchangeably at an arbitrary timing to be'used for
prediction, a more adaptive prediction can be achieved in-
response to the characteristic of a piCtufe, through
u~detectiﬁg a feature parameter representing the
10 | significance of a prediction picture segment and then
determining the use of the.memories dynamically based
upon'a detectéd feature parameter. For example, as shown
in Fig. 16, a segment—significance'detector'95 is
provided: for detectihg the feature parametef on a segment
15 basis to determine the significance of the segment. The
segmenthignificance detector 95 transfers a segment-
siénificance to a.predictioﬁ mode selector 7a and a
quantization parametér based upon the segment-
 significance to a texture.encoder 1la. With a- segment
-20 judged more significant in the ségment-significange
detector 95, a most complex mode among fwo.or more
prediction modes available is used for prediction.
" Specifically, refé:ence pictures from the respective
"memories a, b, ¢ are used to obtain the motion parameters

25 and the predicted pictures,"respectively, based.upon a



58 ' selection information (which is included in the prediction
nmode 8) to be encoded on a macrobl ock basis, t hereby achi eving an

ef ficient encoding. Wth reference to the encoder of Fig. 1 of
the first 5 enbodi nent, for exanple, the macrobl ock based changes of

the menories used for prediction create the necessity of transmtting
addi tional information identifying a nenory - used for prediction on a
macr obl ock basis. According to

61
complex motion model. 1In the prediction mode selector
7a, a prediction mode having the highest prediétion
efficiency is selected from among modes including én
arbitrary combination (e.g., an arithmetic mean) of the
5 predicted pictures. At the same time, reference pictures
of all the memories used for prediction are ﬁpdated. The
. | _ texture encoder l1lla performs an encoding using_a
quantization parameter having a smaller qﬁantization step
Isize;' With a less sigﬁificant segmént, a simplified
10 prediction mode:(i;e.} a parallel translation amount
detection using a siﬁgle memory) is employed for- i
prediction and a quéntization parameter having a larger
quantization step sigze is'utilized for encoding,
regardless bf thé amplitude of an obtained prediction
15 error s1gna1; so that an amount of ehcoding be reduced.f
Through this contéol. a less significant segment reduces
its picture quality to some extent and a more significant
segment maintéins its quality through.a high-quality

_prediction, thereby improving an overall quality within a

20 given amount of encoding.

Embodiment 9.
-In an encoder where a moving picture sequence is
predicted and encoded by using two or more memories, a

25 parameter representing an amount of encoding available



thi s enbodi ment, the changing unit of the nenories to be

10 used for

- prediction is limted to a frame or a video obj ect, thereby
elimnating the additional information to be transmitted on a
macr obl ock basis effectively. Fig. 23 shows a difference of the
transm ssion bitstream 21 of this enbodi ment fromthe transm ssion
bitstream 21 of 15 Fig. 20 of the first enbodinment. The bitstream of
Fi g. 23 represents a frane based change of the nmenories to be
used for prediction with the prediction menory indication i nformation
800 included in frame based header 62information. The bitstreamof Fig.

23 may be effective,

for the moving plcture sequence at each time instance, an

amount of a change in a scene at a certaln time instance

(e.g., a scene change detection), or the feature

parameter or significance of a prediction picture segment

5 described in the eighth embodiment may be detected

previously. The values of these parameters may be used

. for predicting a picture at a particular time instance in

a prediction system. . Aiternatively,'these values may be

utilized as judging tools foreselectingaé reference

10 memory area in a prediction system. A frame~significance

detecpor 96 may be provided for determining the

significance on a frame basis as shown in Fig. 17. The

frame-significance detector 96 detects, for example, an

amount of a change in a motion between the current and

15 the previous frame (e.g., a scene change detection by the

scene change detector 80), the appearahce of a new object

or the disappearance of an object or the like.

significance of the current frame is determined

A final

in

 consideration of an amount of encoding available for the

20 current frame informed by the transmission buffer 20.

Based upon the final significance, a more significant

frame may be predicted by using all the prediction

" methods and reference memory areas available for the

maximum possible improvement of prediction efficiency,

25 whereas a less significant frame is predicted in a



20 for exanple, in the case that the picture characteristic of a

nmovi ng pi cture sequence changes infrequently - including little changes
| ocal |y on a macrobl ock |evel. - . Further, a decoder nay be provided so
as to decode the t hus encoded bitstreamto reproduce a frane or .a

video 25 obj ect.

63 -
limited use of the prediction methods and the reference
memory areas for a simplified encodihg so as to reduce
the throughput. An élternative encoder for performing:
1ntra-fraﬁe coding alone involving no prediction at a

5 scene change may be possible. In addition, a more
sophisticated quality controllmaj be achieved with a
jéint use of the segment-significance detector 95
discussed in the eighth embodiment. Through this
control, a less significant frame reduces its quality to

10 some egtent and a more significant frame maintaihs its
quality'by a high-quality prediction, thereby improving
an overall picture quality withiﬁ a given amount of
encoding. .
The idea of this embodiment is also applicable to a
15  software based_eﬁcoding being,associated with unsteady
transaction processes and unsteady size of available
- storage in order to achieve an efficient encoding in the
maximum uée of available resources. This reduces a

throughput with a less significant frame, thereby

20 accelerating a general processing speed.

Embodiﬁent 10.
In an engodér where a moving picture sequence
including two or more video objects is predicted and

25 encoded by using two or more memories, as shown in Fig.



59 Enbodi ment 7. . Wth reference to the previous

enbodi nents, two predi cted picture candi dates read out from an
arbitrary plural nunber, two (e.g., nenories a and b) 5 for exanple, of
the nenories are subject to an arithnetic mean to obtain a picture as
a nenber of the predicted pi cture candidates 6 or as the predicted.
picture 9. Further, a decoder may be provided so as to decode the
t hus encoded bitstreamto reproduce a frane or a video 10 obj ect.

84

11, a pafameter representing a gross amount of encoding
available for the sequence, an available amount of
enéoding of a video object at éach time instance, an
amount 6f a change in a video object at each particular
5 time instance (e.g., the appearance/disappearance of an
object), a level éf significance/attention of a video
object in a particular scene, or the feature barameter or
significance of a prediction picture segment discussed in
the eéighth and ninth embodiments may be detected
10 previously. The values of these parametérs may be
.utilized for predictingla video object at each particular
time instance. Alternatively, these values may be
utilized as jﬁdging fools for selecting a reference
memory area. -
15 For example, as shown in Fig. 18, significance
" detectors 97a through 97n responsive, respectively, to
objects 1 through n may be provided for detecting a
parameter represehtihg an amount of a change in an ébject
at each time ihstance, or the appearance/disappearance of
20 ”an object. In_addition, the significance of an object at
.ééch time_instance is determined in consideration of tﬁe
occupational proportion of a buffer 72x for storing the
- encoded data of all the objécts and the occupétional
proportion of virtual buffers 72a fhrough 72n for the

25 respective objects. When a new type of segment appears



Enbodi'ment 8. Wth reference to the encoders of the previous
enbodi nents, a previously detected feature paraneter 15 representing the

spatial conplexity, perceptual significance and the |ike of a picture
segnent as a prediction unit nay be utilized as tools for deciding a
predi ction node and for judging the updating of the menories. 20

For exanple, a noving picture is assuned to include a notion too
conpli-cated to encode data in an acceptabl e gquality within a given
anount of encoding. In this case, 65

. as a result of an object having another objeét overlapped
inzpart. for example, then the following control may be'
applied to- this typé of segment because this type of
segment has a great influence on prediction efficiency

5 thereafter. A higher significance may be assigned to
this type of segment to obtain an'encoded picture in high
quality even without enough space available for storage
in the qorrgsponding virtual buffer of the object.
Significance_detected in the significahce detectors 97a

10 through 97n is transferred to object 1.through N encoders
98a through 98n, where a full use of the prediction
methods and the reference memory areas available is
allowed to a more siénificant object so as to improve
prediction efficiency to the maximum, whereas a limited
15 use of the prediction methods and the reference memory
areas is assigned_to a less significant object so as to
— simplify the encoding, thereby reducing the throughput.
'Further, with an encoder for encoding objects decomposed
from a frame through a real time separation, when a
20 ‘ronsiderable amount of a change occurs in the contents of
the object due to the appearance of a new object or the
disappearance-of an existing object, the'object may be
-subject to intra-frame coding-aione with no prediction
involved. A more sophisticated quality control may be

25 achieved on a prediction segment basis of an object in a



significance is exam ned on a brediction pi cture segnent (e.g., a

- macr obl ock,

an arbitrary shaped picture segnent, 25 an arbitrary shaped

bl ock) basis. Consequently, a | ow

60 -

qual ity encoding is assigned to some extent to a |ess

significant segnent in order to save sone 'anount of

5

)
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joint use of the opject 1 through N encoders 98a through'
98n and the segment-significance detector 95 discussed in
the eighth embodiment. Through this control, a legs.
significant object is reduced in quality to some extent
and a mofe significant object manages to maintain its
quality through a sophisticated prgdiction. thereby

improving an overall qﬁa}ity within a given amount of

encoding.

Embédiment 11.

An alternativF'encoder may be provided with a
prediction information encoder 91 for allocating a code
(encoding) to prediction reléting.encoding information
(e.g., a reference memory number) as shown in Fig, 19.

In the encodér where. a moving_picture.sequence;or a

video object is predicted and encoded by using the'

‘memories a, b, ¢, the memories may be ranked based upon

frequency in use for prediction with ranks being updatéd

dynamically during an encoding operation. Consequentiy,

a code allocation is performed to the prediction relating
encodihg information (e.g., a reference memory number)
'based upon the ranks of the respective memories used for
prediction in the prediction information encoder 91.

For example, in the encoder of Fig. 19, the memory

update unit 15b may be provided with a counter 92 which



encoding for a nore significant segment, thereby | mprovi ng an overal
- picture quality. Wth the encoders 5 of this invention where two or

nore nmenories are swtched i nterchangeably at an arbitrary timng to
be used for prediction, a nore adaptive prediction can be achieved in
response to the characteristic of a picture, through detecting a
feature paraneter representing the 10 significance of a prediction
ptcture segnent and then determ ni.ng the use of the nmenories
dynam cal |y based upon a detected feature paraneter. For exanple, as
shown in Fig. 16, a segnent-signi®f cance detector 95 is :

provi ded for detecting the feature paraneter on a sggnent
counts the times of the respegtive memori€s a, b, ¢ to be

used for prediction, ranks the ﬁemories a, b. ¢ based
upon counted values, and 6utput§ resultant'ranking
information 96. This ranking may be performed on a

5 picfure (VOP) basis at a particular time instance of a
frame or a video oﬁject, and alternatively, on a smaller
unit basis of a ﬁrediction picture segment (e.g., a
macroblcok, an arbitrary shaped segment, and an arbitfary
'shaped block).

10 : This shows how often the~respective memories are
used for prediction. A memory in a frequent use for
prediétion is the most significant for prediction, and
thus, -a high frequency in use for reference corresponding .
to a high_rahk.

15 ‘When encoding information on the frequency in use
for prediction df-thé memories on a prediction picture
segment basis, a memory in a freduent use for reference
(i.e., a high-rank ﬁemory) is allocated a short code to
“enhance encoding efficiency.

20 In.additioﬁ, if the motion parameter detected on a
prediction'picture segment basis is allocated a code
length in response to the rank of a memory used for

" reference, then a shorter code may be assigned to a
motion parémeter value generated frequently, thefeﬁy

25 achieving an efficient encoding of the prediction



15 basis to determine the significance of the segment. The

segnent -si gni fi cance detector 95 transfers a segnent- significance to
a prediction node selector 7a and a © gquantization paraneter based upon
t he segment - _ significance to a texture encoder 1la. Wth a segnent

20 judged nore significant in the segment-significance . detector 95, a
nost conpl ex node anbng two or nore predi ction nodes available is
used for prediction. Specifically, reference pictures fromthe
respective . menories a, b, c-are used to_obtain the notion paraneters

25 and the predicted- pictures, respectivel§§ based upon ‘a

information. This may be materialized with an
alternative encoder where the ﬁrediction information
encoder 91 in the variable-length encoder/multiplexer 19
receives the ranks of the respective mémories from the

5 counfer 92 in the memory update unit 15b and encodeé the
prediction information usihg a variable-length code based

~ upon the ranking_information 90.

._Embodiment 12.

10 ' Fig. 24 shows the configﬁration of a picture decoder
where an encoded digital picture through compression is
reproduced through expansion according to another
embodiment. In the figure, the encoded bitstream 21, a
variable-length decoder 119, the quantized DCT

156 coefficient 12, a quantization orthogonal transform
coefficient 12a, a quantization stép 12b, a texture
decoder 111, é dequantizer 111la, an inverse orthogonal
. transformer 111b, a decoding adder 190, a decoded picture
101, a display controller 191, the prediction mode 8,

20 memory—b update inforﬁation 1001, memory-c¢ update
information 1002, the motion vector 4 (a motion
parameter), the prediction memory indication informatién

'~ 800, an in-screen location 195 of a prediction picture
segment,. a.motion compensator 105, a memory-a 118, a.

25 memory-b 117, a memory-c 118, a memory update unit 115,



6 - conplex notion-nodel. In the prediction node sel ector. 7a, a
predi cti on node having the highest prediction efficiency is selected
from anong nodes i ncluding an arbitrary conbination (e.g., an
arithnmetic nmean) of the 5 predictéd pictures. At the sane tine,

ref erence pictures

69
and a predicted picture 106 are shown. The motion
compensator 105 and the memory update unit 115 form a
pfediction pictﬁre éeneration section 100a. The memories
a, b, ¢ form a memory area 200a.

5 According to this embodiment, the memory-a is
assumed to be a frame.memory designed to store a frame of
piqture data, the memory-b is assumed tq be a static

- sprite memory, and the mémory—c is assuméd_to be a
dynamic sprite memory . The decoder of this.embodiment is
10 assumed to receive the bitstream 21 of Fig. 22. Although
not shown in Fig. 22;_the mémory-b update information
1001 and the mémory-c update 1nformation 1002 are assumed
to be transmitted in the bitstream. The memory—b.update;
infofmation 1001 is assumed to include an update
15 indication for a full updating of the static sprite
memory and picture data for the full updating.
Similarly, the memory-c¢ update information 1002 is
assumed to include an update ihdication for a full
“upd;ting of the dynamic sprite memory and picture data
20 for the full updating.i | . |
| The operation of.the thus configured decoder is
described below. The variable-length decoder 119
' analyzes the bitstream 21 and decomposes it into separate
encoded data. The quantization ofthogonal transform

_25' coefficient 12a is transferred to the dequantizer 119a to



of all the menories used for prediction are updated. The texture

encoder 1la perfornms an encodi ng using a quanti zati on paraneter
having a smaller quantization step size. Wth a | ess significant
segnent, a sinplified 10 prediction node (i.e., a parallel translation
amount  °  detection using a single nenory) is enployed for

predi ction and a quanti zati on paraneter having a | arger quanti zation
step size is utilized for encoding, regardl ess of the anplitude of an
obtai ned prediction 15 error signal, so that an amount of encodi ng be
reduced. "~ Through this control, a7Pess significant segment reduces

-its picture quality to sone extent and a nore significant
be dequantized by using the quantization step 12b. A

dequantized result is subject to inverse orthogonal
transformation in the inverse orthogonal transformer 111b
to obtain a decoded texture, which is transferreﬁ to the
5 decoding adder 190. Orthogonal transformation employed
here is the same as that employed in an ehcoding étation
such as Discrete Cosine Tfansformation (DCT).
The motion compensator.los inputs the motion vector
4, the prediction memory 1ndicafion information 800; and
10 .1nformation indicating the in-screen location 195 of a
ﬁrediction picture segment 1nc1udeq-in the bitstream 21,
all of which are décoded in the variable—lenéth decoder
'119. The motion compensator 105 reads out a.right
predicted picture frbm reference pictures stored in the
15 memories a, b, c based upon the three kinds of.
‘information. The in-screen location 195 of a prediétion :
picture segment can be obtained.by counfing the number of
| macroblocks, other than from the information included in
the bitstream. The process éf genérating a predicted
20 -ﬁicture will be discussed in a later section for
' describing_the operation of the motion compensator 105 in
detail. |
The decoding adder 190, based upon_thé 1nf6rmation
of the prediction mode 8, outputs an output from the

25 inverse orthogqnal transformer 111b directly as the



segnment nmaintains its quality through a high-quality prediction
thereby inproving an overall quality within a 20 gi ven anount of
encodi ng. Enbodi nent 9. ' In an encoder -where a novi ng
pi.cture sequence is predi cted and encoded by using two or nore _
menories, a 25 paraneter representing an amount of encoding avail able

_deéoded picture 101'with a block thyough intra-frame
coding, and, with a block through inter-frame coding,
adds an output from the inverse orthogonél transformer
111b to the predicted picture 106 to be outputted as the
5 decoded picture 101. The decoded pictufe 101 is ﬁ
fransferred to the dispiay controller 191 to be outputted
'tb a display device and also transferred to the memories
' K/f a, b, c tb be stored as a reference picture for a later
use in decoding. A memory writing operatidn is
10 | controlled by the memory update unit 115 based upon the
predictionxmode_s.

A prédicted picgure generation performed in the
motion compensator 105 in the prediction picture
géneration section 100a is now discussed. According to

15 this embodiment, the prediction method of a picture is
determined based upon the prediction memory indication

\,J information 800. The decoder of this embodiment
generates a predicted pictﬁre using a reference picture
"through predetermined coordinate transformation.and

20 -ihterpolation based upon the motibn vector 4 and the
prediqtibn memory indication information 800. Coordinate
transform methods are assigned_previpusly to the
respective memofies to be used. for prediction. For
example, the'folloWing appréaches are possible similar to

25 ‘the picture transform methods described in the third



62 * for the noving picture sequence at each time I nstance, an
anbunt of a change in a scene at a certain tine instance (e.g., a
scene change detection), or the feature parameter - or S|gn|f|cance of

a prediction-picture segnent 5 described in the eife

be detected

for predicting a picture at a particular tinme instancg

previ ously. The val ues of these par§

predi ctiion system Alternatively, these values may b
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embodlment

.(1) the memory-a used for prediction (with the

prediction memory identification information 800

.indicating the use of the memory-a)

The coordinates of each pixel of a prediction

' segment are translated based upon the motion vector and

picture data at a corresponding location in the memory-a
is read out as the predicted picture;_ |
(2) the memory-b used for prediction (with the
prediction memory idehtification 1nformation 800
indicating the use of the memory-b) _

An affine transform expfession is'found based upoﬁ
the motion vector, the coordinates of each pixel of a .
prediction segment are displacednbased upon the transform
expression, and picture data at a cofresponding location
in the memory-c is read out as a predicted picture

(3) the, memory ¢ used for predict1on (with the

prediction memory identiflcatlon information 800

indicating the use of the memory-c)

A perspective transform expression is found based

upon the motion vector, the coordinates of each plxel of

a prediction segment are displaced based upon the

transform expression, and picture data at a corresponding

location in the meﬁory-b is read out as a predicted

picture.



utilized as judging tools for selecting a reference 10 menory area in a

predi ction system A frane-significance detector 96 nmmy be provided
for determ ning the significance on a frane basis as shown in Fig.
1% The frame-significance detector 96 detects, for exanple, an |
anount of a change in a notion between the current and 15 t he previous
franme (e.g., a scene change detection by the scene change detector
80), the appearance of a new object or the di sappearance of an object
or the like. A final significanc% of the current frame is determ ned

I-n consi deration of an anount of é%coding available for the 20

current frame | @,fi%r.mnz% bs\flot\pse éﬁeanéorﬂtsisglmﬁlgﬂ Dt Zlgie motion
compensator 105 in detail.. In the figure, a switch 161,
a corresponding point determiner 182 for the memory-a, a
correspdnding point determiner 163 for the memory-b, a
5 corrésponding point determiner 164 for the memory-c, a
memory read address generator 165, a switch 1686, énd an
interpolator 167 are_shown. .Fig. 26_is a flowchart
illustrating the oﬁtation of the motion compenSator 105.
The operation'of the motion compensator 105 Qf this
10 embodiment is described beléw-with reference to Figs. 25
and 26. |
1) Determining-a cOrrespondiﬁg point
Initially, the corresponding point determiner of a
corresponding meﬁory is selecfed by the switch 181 based
15 ~ upon the prediétion memory'indication information 800..
The vector 4 is then inputted to a selected corresponding
point determiner. In this section, a predicted picture
location cbrresponding to each memory is calculated,
which is explained below with each memory.
20 1-1) the memdry;a indicated by the prediction mémory
indicafion information 800 (step S100)
A predicted picture location is calculated throﬁgh
" parallel translation based upon a motion vector (step
S101). Specifically,.a predicted'picture location

25 (x',y') corresponding to a pixel at a prediction picture



Based upon the final significance, a nore. significant frame may be
predicted by using all the prediction met hods- and reference nenory
areas avail able for the maxi num possi bl e i nprovenent of prediction

(\
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efficiency,- 25 whereas a'less significant frane is predicted in a
63 . '
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segment location (x,y¥) is determined based upon a motion
vector (a, b) according to the following expression.

*

X' =X + a

¥y =y +b
A determineddpredicted pilcture location is outputted to.
the memory read address generator 165. |
1-2) -the memory-b indicated by the prediction memory
indication information 800 (step S103)

An affine transform expression is determined based
upon the motion vector 4. Specifically, an affine
parameter (a, b, c, e) of"tne following expression is
determined by using the motion vector of a vertex of a

rectangular area enclosing a prediction picture segment,

x'

a(cos )X + a(sin 8)y + b

a(-sin 6)x + a(cos efy +C

v
thereby obtaining the predicted picture location (x',y')
corresponding to a pixel at the location (x,y) of a
preédiction picture segmenf to be outputted-to the memory -

read address generator 1865 (step S104).

1-3) the_memory—c indicated by the prediction memory

indication information 800 (step S106)

A perspective transform expression is determined

‘based upon a motien vector. Specifically; a perspective

parameter (a, b, ¢, d, e, f) of the following expression

is determined by using the motion vector of a vertex of a



linited use of the predi cti on methods and the reference

for a'sinplified encoding so as to reduce t he throughput. An

al ternative encoder for performng i ntra-franme coding -al one invol vi ng
no prediction at a 5 scene change may be possible. 1In addition,

sophi sticated quality control may be achieved with a joint use of the
segnent -si gni fi cance detector 95 . discussed in the ei ghth enbodi nent.
Through this control, a less significant frare reduces.- its quality to
10 sone extent and a nore significant_frame maintains its qual ity

by .a high-quality prediction, thereby . rovjng

.Cf\
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. rectangular area enclosing a prediction picture segment, .

x' (ax * by + ¢) / (gx + hy + 1)

y' = (dx + ey + ) / (gx + hy + 1)

thereby obtéining-the predicted picture location (x',y")

corresponding'to a pixel at the location (x,y) of a
ﬁrediction,picture segment to be outputted to the memory
fead address generator (step 8107).-
2) Reading out déta for generating a predicted picturé
‘Based upon the pfedicted picture location (x’, y').
outputted from a selected corresponding point determiner,
the memory read address geﬂerator 165 generates a meﬁory
address for specifying the location 6f picture data
required for generating a predicted picture in a

reference picture stored in a memory, and reads out the

| data for generating a predicted picture (steps 8102; 105,

108).
3) Generating a prediéted picture

Among the component pixels of a predicted picture,

with a pixel at an integer pixel location, the.data for

génerating a predicted picture is used directly as a
component pixel of a predicted picture, and with a bixel

at a real number precision pixel 1ocat16n, the data for

‘generating a predicted picture is subject to ‘

interpolation in the interpolator 167 to generate an

interpolated pixel value (steps S109, S110, S111). Fig.

nenory areas



an overall picture quality within a given anount of . encodi ng.
The idea of this enmbodinent is also applicable to a 15 software based

encodi ng being associated with unsteady t ransact -oR-—-processes—ahd-
unst eady size of avail able .storage in order to achiTHIteSHE efAbBEEN
encoding in the maxi num use of avail abl e resource$. ThiRERLAJERes a
t hroughput with a less significant frane, thereby 20 '
general- processi ng speed. Enbodi ment 10. I n an encoder
where a noving picture seguence i 76

26 illustrates an interpolated pixel value generatibn;
In Fig. 26, (i, jp) denotes an integer pixel locétion,
(j?, j?) denotes a real number precision pixel location,
and w denotes a weight.
5 4) Updating a memory (a reference picture)
Fig. 28 shows a flowchart illustrating a control

oberatioh of the memory update unit 115. The memory

\“{ ﬁbdate unit 115 controls an updating of the respective
memories on a readout unit basis (e.g., a macroblock) -of
10 a predicfed picture based upon the prediction mode 8 (or
the prediction memory indication information 800). With |
the memory-a used for prediction (stéﬁ 8112), the
. contents of the memory-a and the memory-c¢ are updated
regularly with the decodgd picture 101 (step S113). With
15 the memory-b used for prediction (stép 8114); the
reference picture of the memory-b is not updated on a
\_

readout unit basis of a predicted picture because of the
memory-b being a static sprite memory, whereas the
'contents of the memory-a and the memory-c are updated

20 -regularly with the'decoded picture 101 (step S115). When
receiving the~update indication by the memory-b updafe
information 1001, then the Qemory update unit updates a
"full content of the memory-b with received picture data
"included in the memory-b update_information 1001 (step.

25 S116). With the memory-c used for prediction (step




i hcluding two or nore video objects is predicted and 25 encoded by using
two or nore nenories, as shown in Fig.

64 11, a paraneter representing a gross anount of encoding
avai l abl e for the sequence, an avail abl e' anmount of encodi ng of a

vi deo object at each tine instance, an -

77
8117), the contents of the memory-a and the memory-c afe-
updated regulariy by using the decoded picture 101 (step
S118). When receiving the update indication by the
memorylupdate informafion, the memory update unit updates
5 the content of the memory-c with'received plicture data

included in the memory-c¢ update information 1002 (step

S119).
; _The use of the three memories a, b, ¢ of this
embodiment may be replaced by the use of two memories.
10 - thereof, for example, with the memories a and b, that is,
- a frame memorj and a static sprite'memory. | . _
.Alternatively; the memories a and ¢, that is, a frame
memory and a dynamic memory, may be used. .
As aforementioned, according to the decoder of this
15 embodiment, the bitstream 21 encoded through an efficient
prediction using the various kinds of motion'parameters
~ . in response to the motion.of a picture can be decoded{

In addition, the decoder is applicable to the arbitrafy
updating approach of the contents of a reference picture
20 “at a fiming determined in the encoding station, thereby
echieving a more adaptive decoding in response to the
characteristic of a picture.
According to thie embodiment, if the bitstream
includes a prediction error signal encoded through

25  encoding other than orthogonal transform encoding, the



anount of a change in a video object at each particul ar 5 time instance

(e.g., the appearance/di sappearance of an object), a level of
significance/attention of a video object in a particular scene, or

t he feature parameter or- significance of a prediction picture segnent
di scussed in t he ei ghth and ninth enbodi nrents may be detected 10
previously. The values of these paraneters may be utilized for

predi cting a video object at each particul ar ti me instance.

Al ternatively, these values nmay be - utiggzed as judging tools for

sel ecting a reference Menory .area. _

same effect may be obtained by replacing a component for
decoding a.prediction error signal, other than the motion
compensator and memory update uhit. ,.
Further, this embodiment may be abplied not only to
5 a decoder for decoding data on alfixed-size block basié,'
;e.é.f for decoding a normal televisibn signal on a frame
baéis, but also to a decoder for decodiné an arbitrary
shaped video object (e.g., a Video Object Plané diéclosed
in ISO/IEC JTC1/SC29/WG11/N1902) as a unit-W1thout
10 1imif1ng'q prediction segment to a.fixed—size block.
Industriai Feasibility
As discussed above, the memory areas provided for
storing reference pictufes according to this embodiment
15 enables the adaptive use of the memories for sﬁofing data
based upon the characteristic of the moving picture
éequence. In addition, the contents of one or more of
thé memory areas can be updated at an arbitrafy timing.
so that the content of a time-unvarying picture, such as
20 .a background picture, 1s.controlled to be_updated on a
ionger—term basis, and the contents of a locally changing
picture segment.is controlled to be_updéted.on a regular
;or sequential basis. ,This achieves an efficient
prediction by reflecting the'past record of the moving

25 picture sequence.



15 For.- exanple, as shown in Fig.. 18, significance . detectors

97a through 97n responsive, respectively, to objects 1 through n may
be provided for detecting a parameter representing an anount of a
change in an object at” each tinme instance, or the

appear ance/ di sappearance of 20 an object. In addition, the significance
of an object at each time instance is determ ned in consideration of
t he occupational proportion of a buffer 72x for storing the

encoded data of all the objects and th;goccupational proportion of

virtual buffers 72a through 72n for the® 25 ~respective objects. "Wen a
new type of SeQﬂFPEh@PPeéﬁé transform parameter value ranges are .

assigned to the memory areas for making the fespective
memory areas effegtive, and the memory afeas are switched
to be'used for prediction among them based upon the value
5 of the transform parameter of a prediction picture
segment, thereby achieving an efficient prediction in
response to the magnitude of a local/global motion of the
-moving picture.sequence.. At thé same tihe. the motion
parameters to be encoded on a prediction.picture segment
.10 Dbasis can be encoded efficiently within the effective
motion parameter value ranges of the reference memory
areaé. |
Further, td_the respective memory areas, the
transform methods ﬁecoming effective in thé_respective
15 memoriéslare assigned, and the memories are switched.to
be used for prediction among them in response to the type
'%4' of the transform parameter of a prediction picture
segment, thereby achieﬁing an efficient prediction in
response to the complexity of a local/global motion of
| 20 -£hé moving picture sequence. At the séme time, the |
transform. method cén be selected adéptively in response
to the characteristic of a prediction picture segment,
" thereby achieving an efficient encoding of the motion

parameter.



65 © o as result of an object having another object overlapped I n
part, for exZHBTE“THEﬁ~%hesLQLmeAng control may be applied to this
type of segmenHm his type of segnent has a great influence on
prediction eff m ﬁ!’b reafter. A higher significance nmay be
assigned to segnent to obtain an ?HﬁpgﬁgﬂpHﬁgqﬂﬁNln hi gh
) REPLACED '
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What is claimed is:

1. A moving picture prediction system for predicting a

moving picture to be implémented in at least oné of an

encoder and a decoder, the moving picture prediction
5 system comprising: .

a ‘plurality of memories for storing picture data for
reference to be usedmfor.predictidn,.the plurality
of memories corresponding to different transform
methods, respectively; and

10 a prediqtion picture generation section for receiving a
paraheter repreéénting a motion of a”picture segment_.
to be predicted, and‘for genefating a predicted
picture using the picture data stored in'one of the
plurality 6f memories used fof the picture segment

15 to be predicted based upon the parameter and one of
the transfbrm methodé corresponding to the_one.of:

the plurality.of memories.

2. The moving picture ﬁrediction system of claim_l,

20 .Qherein the encoder éenerates a.prediction memOry'
indication information signal'indicating”the_ohe of the
plurality of ﬁemories used for generating the predicted

'piCture and transmits thé prediction memory indication
informétioﬁ éignai'and the parameter to a decoding

25 station so as to generate the predicted picture using the

eet Has Been Reﬂlaced

T



quality h space avail able for storage in the _ :
‘correspo ignuﬂ yui ﬂ“ﬁer of ‘the object. - Significance detected in
the signifs 97a 10- through 97n is transferred to object

1 through N encoders 98a through 98n, where a full use of the -
prediction met hods and the reference nenory areas available is
-allowed to a nore significant object so as to inprove ' prediction

ef ficiency to the maxi mum whereas a limted 15 use of the prediction
met hods and the reference nennry - argas Is assigned to a | ess
significant object so as to ~sinplify the encodi ng, - thereby reducing

the throughpy;etyre data stored in the one of the plurality of
memories based upon the one of the transform methods
corresponding to the one of the plurality of memories in

the decoding station.

3. The'moving picture prediction system of claim 1,
wherein the decoder receivéé the'parametgy and a
prédiction memory 1nd1cation.informatiqn siﬁal indiéating
the one of the plurality of memorieé used for generéting
10 the predicted pictﬁre from an encbding station,

wherein thé prediction picture géneration séction
generates the predictéd picture using the picture data
stored in'the one of the piurality_of memories based Upﬁn
the parameter and the one of the transform methods

15 corresponding to the one of the plurality of memories.

4. A moving picture prediction system for predicting é

moving picture to be implemented inlat least one of an

en@oding and a'decbding, the-moving picture_prediction
I20 .system comprisiﬁg:

a plurality of memofies_for storing picture data for
reference to be used for prediction, the plurality
of memories being assignéd to different parameter
efféctive value ranges, respectively; and

25 a prediction picture generation section for receiving a



Further, with an encoder for encoding.objects'deconposed\ froma frame
through a real tine separation,- -when'a 20 consi derabl e anount of a
change occurs in the contents of the object due to_ the appsarance of

o NN 277272055, o, o5 e S o =

it ggDct I on
i nvol ved. *A frore Sop Ri sti cat ed quality control ma
predi ction segnent basis of an object in a

82

pqrameter'represenfing a motion.of a picture segment
to be predicted, for selecfing one of the plﬁrality |
of memories assigned to one of the parameter
effective value ranges includiné a value of the

5 | parameter, and for generating a predigted picture

using the pictufe data stored in a selected memory.

5. A moving picture prediction system for predicting a

moving picture to be implemented in at least one of an
10 encoding and a decoding, the moviﬁg picture_pfedictibn

system compfising: - - |

H

a plﬁrality of memories for storing'picture data for
reference to be used for predictiqﬁ; and-m
.a predictioh picture géneration section'including
15 _ a-motioq cbmpensator/for receiving a parameter
representing a mofion of a picture segment to
be predicted, and for generating a predicted
picture_by/usipg the picture data stor;d inmthe
.plﬁrality of memoriés{based upon the.parametér,
20 | and | | “
a memory update unit for updating the picture data

stored in at least one of the plurality of

memories at an arbitrary timing.

- 25 6. The moving picture prediction system of claim 1, 4,

This Sheet Has Been Rep
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66 - joint use of the object 1 through N encoders 98a through : 98n -
and the segnent-significance detector 95 discussed in the elghth

enbodi nent ontrol, a | ess si gni f :
reduced i n“lllmm'“;ﬂu) mnextent and a nore si crﬁ'ﬁ% ﬁ' \ScBEEN
manages to fai htatnfts quallty t hrough a sophi §ti cat l#ﬂ% ictio
t her eby - inproving an overall quality within a given anmount of

encodi ng.

— .

83 )
or 5, wherein the moving picture is predicted.in a moving
picture sequence having first and second video ebjects,
wherein the plurality of memories includes separate
first and.second pluralities of memories cerresponding to-
5 the first and second video objects,.fespectively, and the
prediction picture generatipn section includes separate
first and second generators, respectively, corresponding '
to the first and seeond video objects,
wherein the first generator uses the picture data
10 stored. in at least one of the first and second
| plurallties of memories to generate the predicted picture
when predicting the first object, and generates |
information indieating a use of the second plurality.of

_ﬁemories for predicting the first object, the information

15 being added to.the'predicted picture.

7. The ﬁoving picture prediction system'of claim 1, 4
or 5, wherein thelprediction picture generation section
geﬁerates the predicted picture through a change of

20 .either one of a-number and a size of the plurality of
memoriee in response to a change in the moving picture at

each time instance.

8. The moving pictufe prediction system of claim 1, 4
25 .or 5, wherein the prediction picture generation section
T
This Sheet Has

unmnnmmm



10. Erbodi ment—ti——— An alternative encoder may be provided with

T pred| ion encoder 91 for allocating a code
(encodl ng) t m’,ﬂgﬂm ;"iﬂ I,H i ng encodi ng information - (e.g., a
n

reference menorye own |n Fig, 19. 15 In the encoder

where a noving picture sequence or vi deo object is predicted and

encoded by using the nMenori es a, b, ¢, the nenories may be ranked

based upon frequency in use for prediction with ranks bei ng updat ed

dynam cal | y during an .encodi ng.operati on. ?sequently, 20 a code
ating

allocation is performed to the prediction re
' generates the predicted picture in a limited use of

memories for prediction in response to a change in the

moving picture at each time instance.

5 9. The moving picture prediction system of claim 1,
wherein the prediction picture generation section

-.generates the predicted picture by calculating a

~ plurality of the predicted pictures generated by using
the respective picture data stored in the plurality of
10 memories. | |
.10. The moving picture predictioﬂ system of claim 1
fu;ther comprising:
a significance detector for detecting a feature parameter
15 rébresenting alsignificance of the picture segment
to be predicted,
~ wherein the prediction picture géneration section

generates the predicted picture by selecting at least one
of choices of at léast one of a plurality of prediction
20 methods, the plurality of memories, and a plurality of

memory update methods.

“11. The moving picture piediction system of claim 1 or 5'
further comprising:

25. a significance'detector for detecting a parameter



encodlng nfornmation (e.g., a reference nenbry nunber) based upon the
ranks of m ”tm" nori es used for prediction in the
predicti ncoder 91. For exanple, in the encoder
of- Fig. 19, the nDFy *25 update unit- 15b may be provided with a counter
92 whi ch 67
85

representing at least one of an amount of bits

'availabie for coding the picture segment to be

predicted, an amount of changé of.the picture

segment at each time instance, and a significance of

5 the picture segment;
wherein the prediction picture generation section
generates the predicted picture by selecting at least one

of choices of at least one of a plurality of prediction
.methods, the plurality of memories, a plurality of memory

10 update methods.

12. The mdving picture prediction system of claim 1 or
5, wherein the moving picture is predicted on a video
object basis,
15 wherein the ﬁoving picture prediction éystem further.
comprising: |
a significance detéctor for detecting a parameter
representing at leaét_one of an amount of bits
available for coding a video object to be predicted,
20 | . an amount 6f chahge in the video object at each time
instance, and a significance of the video objéct;
wherein the prediction picture generation.section
'génerates the predicted picture by selecting at least one
of chdices"of af.least one of a plurality of prediction

25 methods, the plurality of memories, and a plurality of



counts the tinmes of the respectlve nmemories a, b, ¢ to be ~ used for

- prediction, ranks c based . . upon counted val ues,
and out puts |nfornat|on 90. This ranking may be
per.f or med oH'mn"mmHlm% (VOP) basis at a particular tine instance of a .
frame or a video mbjec alternatlvely, on a smaller unit basis
of.a prediction picture segnent (e.g., a macrobl cok, an arbitrary
shaped segnent, and an arbitrary shaped bl ock). 10 Thi s shows
how often the respective nenories are - used for prediction. A nmenory
in a frequent use for , predlctlon 88 the nost significant for

redi ction, and
P memory update methods.

13. The moving picture prediction system of claim 1 or 5
further comprising: |
5 a predictioﬁ information encoder for encoding prediction
relating information of_the_movihg picture;
wherein the prédiction picture generation section
counts a number.of times of a memory uéed for prediction
and determines a rank of the plurality of memories based
10 upon a counfed numbef of the times;
wherein the_prediction‘informatjon encoder allocates
a code length to the prediction relating information to
be encoded based upon the rank of a memory used for
prediction.
15
14. The moving picture prediction system of claim 1,
whérein_the plurality of memories includes at least a
frame memory for storing the bicture data.on a frame
basis and a sprite memofy for storiné a sprite .picture.
20 .. . | _ . :
15. The mov1ng p1cture prediction syétem of claim 14,
wherein the sprlte memory includes at least one of a
" dynamic sprite memory involving a regular updating, and a
static sprite memory not involving the regular updating.

25



thus, a hlgh frequency in use for reference corresponding to a high

rank. I nformati on on the frequency in use

for predlctl on a predlctlon picture segnent basi s,
a NMenory in mw ﬂmﬂm ref erence (i HEENNENDr YY)
Is allocated as e C@ esto enhance encodi | N

In addition, if the notion paraneter detected on § X u;plcture
segnent basis is allocated a code length in response to the rank of a

menory used for ref erence, then a ;horter code may be assigned to a

16. The moving picture prediction“system of claim 14,
wherein the oﬁe of the transform methods corresponding to
the one of the plurality of memories is at least one of a
parallel translation, an affine transformation, and a

5 . perspective transformation in an interchangeable manner. -

17. A method for predicting a moving picture to be

~ implemented in at least dne of an encoding or a decdding,-

the method comprising the steps of:

10 stbring picture data for reference to be used for

prediction in a.plurality of memories:; |

" corresponding different transfprm methods with the
plurality of memories, respectiveiy;
receiving a parameter representing a motion of a picturé

15 segment to-be predicted; and
generating a predicted picture using the picture.data

stored in one of the plurality of memories used for
predicting the picture segment based upon the
parameter and one of the transform methods being

20 | corresponding to the one of the plurality of

memories.

18. The method for predicting a moving picture of claim
17, further comprising the steps of:

25 generating a prediction memory indication information
\

—_—
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not i on par aneter—value_gener at ed frequently, thereby 25 achi eving an

ef fi ci ent enc of the prediction ,
68 ' inf.o ""ﬂ”ml be naterlallzed with an ~alternative
encoder where Mﬂﬂ%forn&tlon encoder 91 in the

vari abl e-1 ength encoder?nﬁltlplexer 19

A 88
signallindicating the one of the plurality of
.memories used for the picture segment to be
predicted; and ‘

fransmitting the prediction memory indication information

5 signal and the parameter to a decoding station.

19. The method for predicting a moving picture of claim

17 to be implemented 1ﬁ the decoding, the method further

'compyising the step of: | |

10 receiving a prediction memory indication information

signal indicating the one of the plurality of
memories used for generating the predicted picture
and the pafameter representing a motion of the
picture segment t0 be pfedicted from an encoding

15 station.

20. A method for predicting a moving picfure to be

implemented in at least one of an encoding and a

decoding, the mefhod comprising the steps of:

20 :storing picture data for reference to be used for

prediction in a plurality of memories;

assiéning separate parameter effective value ranges to
'the plurality qf memories, respectively;

recéiving a barameter representing a motion of a-picture

25 ‘ segment to be prediéted;



recei ves the ranks of the respective nenories fron1the 5 counter 92 in
t he nenory update unit 15b and encodes t he cilaninfaornation

usi ng a vari abl e-1 ength code based " upon t he rEHIBi SKEETHAS BEEN ¢
oo MMM o 20" e oo S

reproducéd fhrlough éxpansi on according to anot her . enbodinent..ln t he
figure;, the encoded bitstream 21, a vari abl e-1 engt h. decoder 119, the
quantized DCT 15 coefficient 12, a %gantization ort hogonal transform

selecting one of the-plurelity of memories assigned to
one of the parameter effective relue ranges |
including a value of the parameter; and

-generating\a prenicted picture nsing theipicture data

5 '~ stored in a selected memory.

.21, A method for predicting a moving picture to be

implemented in at least one of an encoding and a
decoding, the method comprising the.steps of:
.10 storing picture data for-reference to be used for
prediction in a plurality of memories;
receiving a parameter representing a.motion of a picture
segment to be predicted° |
generating a predlcted picture using the picture data
15 stored in, the plurallty of memories based upon the
parameter; and - R |

updating the picture data stored in at least one of the

plurality of memories at an arbitrary timing.

e
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coefficient 12a, a gquanti zation step 12b, a texture decoder 111, a

dequanti zer 1lla, an inverse orthogonal transforner 11b, a decoding
adder 190, a -decoded picture ~ 101, a display controller 191, the
predi-cti on node 8, 20 . nmenory-b update information 1001, nenory-c update
i nformati on 1002, the notion vector 4 (a notion parameter), the
predi ction menory indication information 800, an in-screen |ocation
195 of a prediction picture segnent, a notion conpensator 105, a

menory-a 116, a 25 nenory-b 117 a nennqﬁyc 118, a nenory update uni t
115,- :
ABSTRACT

To achieve an encoding system including a highly
efficient prediction performed in response to the content
5 of a scene, a significance, and a motion characteristic
of a moving picture and the like, memories a, b, c,
motion cqmpensator 5 responsive to én arbitrary transform
parameter representing the motion of a prediction picture
segment for gemerating a predicted picture by using
16 arbitrary data stored in the memories a, b, c baSed upon
the transform parameter, and memory update unit 15.for

allowing the content of one or more of the memories to be

updated at an arbitrary period of time, are provided.



69 and a predicted picture 106 are shown. The notion

conpensator 105 and the nenory update unit 115 form a prediction
picture generation section 10a. The nenories a, b, ¢ forma nenory
area 200a. 5 According to this enbodi nent, the nenory-a is

assunmed to be a frane nenory -designed to store a frane of
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picture data, the nenory-b is assuned to be a static " sprite nenory,
and the nenory-c is assuned to be a - dynam c sprite nenory. The
decoder of this enbodinent is 10 assuned to receive the bitstream 21 of.
Fig. -22. Al though not shown in Fig. 22, the nenory-b update

i nformation 1001 and the nenory-c update informati on 1002 are assuned
to be transmtted in the bitstream The nenory-b update I nformati on
1001-is assuned to include an update ﬁé? jwuﬁcation for a full updating
of the static sprite menory and éﬂ e data for the full updating.
Simlarly, the nenory-c update information 1002 is assuned to include

an update indication for a full F 2
ig.
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updating of the dynam c sprite' menory and picture data 20 for the full

updati ng. The operati-on of the thus configured decoder is
descri bed bel ow. The vari abl e-1 engt h. decoder 119 anal yzes the
bitstream 21 and deconposes it into separate encoded data. The

quanti zation orthogonal transform 25 ficient 12a is transferred to
t he dequanti zer 119a to 3;% : : .
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70 be dequantized by using the quantization step 12b. A

dequanti zed result is subject to inverse orthogonal transformation in
the inverse orthogonal transforner 11b to obtain a decoded texture,
which is transferred to the 5 decodi ng adder 190. Ot hogonal )
transformati on enpl oyed here is the sane as that enployed in an
encodi ng station such as Discrete. Cosine Transformation (DCT).

The notionh conpensator 105 inputs the notion vector 4, the prediction
menory i ndication information 800, &%7

Fig.4

PREDICTED PICTURE CANDIDATE
GENERATION USING MEM. a

* o S13
PREDICTED PICTURE CANDIDATE .
GENERATION USING MEM. b ' .

_ * f‘/ 'S14
PREDICTED PICTURE CANDIDATE
GENERATION USING MEM. ¢

* __ 315.

PREDICTED PICTURE CANDIDATE
GENERATION BASED ON GLOBAL
MOTION PARAMETER

-




-~

10+ information indicating the in-screen location 195 of a

- prediction picture segnent included in the bitstream 21, all of which
are decoded in the variable-length decoder 119. The notion
conpensator- 105 reads out a right predicted picture fromreference
pictures stored in the 15 nenories a, b, c based upon the three kinds of
i nformation. The in-screen |ocation 195 of a prediction pi cture
segnent can be obtained by counting t@g/@yqber of. - macrobl ocks, ot her
than fromthe information included in the bitstream The process of

generating a predicted 20 picture ij ﬁgfiscussed in a later section
for describing the operation offt I on conpensator 105 in

/g¢/15
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out puts an output fromthe
111b directly as the

The-decoding adder
t ransf or ner :
decoded picture 101 with a bl ock through intra-frane

or t hogonal

det ai | .
~of the prediction node 8,
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coding,” and, with a bl ock through inter-frane coding,
fromthe inverse orthogonal transforner 111b to t
106 to be outputted as the 5 decoded picture 101.
101 is - transferred to the display controller 191
to a display device and also transferred to the nenorie
be stored as a reference picture for a later use

adds an out put
he predicted picture
The decoded picture
to be outputted
S a, b, cto
I n decoding. A

menory-writing operationis 10 controlled by the nenory update unit 115

based upon the predi cti on mode 87  Apr
generation perfornmed in the '

edicted picture
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notion conpensator 105 in the prediction picture generation section
100a is now di scussed. According to 15 this enbodi nent, the prediction
met hod of a picture is determ ned based upon the prediction nmenory

i ndi cati on . information 800. The decoder of this enbodi nent
.generates a predicted picture using a reference picture t hr ough
predet erm ned coordi nate transf osrya_si?n and 20 I nt erpol ati on based upon
the notion vector 4 and the “/predi cti on nenory indication information
800. Coordinate transform net hods are assigned previously to the
respective nenories to be used for prediction. For ~ ° exanple, the
foll ow ng approaches are possible simlar to
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i ndi cating the use

9737

the nmenory-a used for prediction - (wth the

(1)

enbodi nent .

the- picture transform nethods described in-the third

prediction menory identification information 800

of the nmenory-a)

25
72 .
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S~

5 . The coordi nates of each pixel of a prediction segnent are

transl at ed based upon the notion vector and ‘pi cturedata at a
corresponding location in the nenory-a ~is read out as the predicted
pi-cture. (2) the nenmory-b used for prediction (with the .10
prediction nmenory identification information 800. |nd|cat|ng the use
of . the nenory-Db) : An afflnfﬁ) gfi?cwln expression is found based
upon the notion vector, the coo .A s of each pixel of a
predi ction segment are displaced based upon the transform 15 expression,
and picture data at a correspondi ng Iocatlon o in the nenory-b is read
out as a predicted picture. '
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upon the

a prediction segnent
and picture data

prediction nmenory

of
transf orm expressi on,

i ndicating the use of the nmenory-c)

11/37
MULTIPLEXER

| ocation in the nenory-c is read out as a

pi cture.

t he coordi nates of each pixe
REPLACEMENT SHEET

(35 the menory-c used for prediction (with the
i dentification information 800
A perspective transform expression is found based
are di spl aced based upon the
at a correspondi ng

noti on vector,
predicted 25
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73 ‘ Fig. 25 shows the configuration of the mot i on

conpensator 105 in detail. In the figure, a switch 161, ) a
correspondi ng point determ ner 162 for the nenory-a, a correspondi ng
poi nt determ ner. 163 for the nenory-b, a 5 correspondi ng poi nt

determ ner 164 for the nmenory-c, a menory read address generator 165,
a switch 166, and an I nterpolator 167 are shown. Fig. 26 is a R
fl owchart )
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I I'lustrating the optation of the notion conpensator 105. The
operation of the notion conpensator 105 of this 10 enbodi nent is

descri bed below with reference to Figs. 25 and 26. 1)

- Determ ning a correspondi ng point = Initially, the correspondi ng
poi nt determ ner of a corresponding nenory is selected by the switch
161 based 15 wupon the prediction nmenory indication information 800.
The vector 4 i's then inputted to a sel ected correspondi ng. . poi nt
determner. In this section, pi cture | ocati on:

- correspondi ng to each nenory |sp1§§éﬁ$gﬂ .
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which is explained bel ow with each memory. 20 1-1) the nenmory-a

i ndi cated by the prediction nenory i ndi cation information 800 (step
S100) . - A predicted picture location is cal cul ated through
paral l el translation based upon a notion vector (step S101) .

Specifically, a predicted picture location 25 (x",y") corresponding to a
pi xel -at a prediction picture ' :
14/37

Fig.14.
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74 ~ segment |ocation (x,y) is determ ned based upon a notion

vector (a, b) according to the follow ng: expression. ' X' =X + a
y' =y+ b 5 A determned predicted picture |location is outputted to

the nenory read address generator 165. :1-2) the nenory-b indicated by
the prediction nenory i ndi cation informati on 800 (step S103)

An affine transform expression is determ ned based 10 upon the notion
vector 4. Specifically, an affine

15/37
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paranmeter (a, b, c, [err]) of the follow ng expression is determ ned

by using the notion vector of a vertex of a - rectangul ar area
encl osing a prediction picture segnent, x'" = a(cos [err])x +
a(sin [err])y +'b 15 y' = a(-sin [err])x + a(cos [err])y +c
t hereby obtaining the predicted picture |ocation (x',y"). _
corresponding to a pixel at the location (x,y) of a prediction
pi cture segnent to be outputted to the nenory read address generator

165 (step S104). 20 1-3) the nemgrge-£2ipdi cated by the prediction nenory
I ndi cation information 800 (step SBG@f37
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A perspective transform expression is determ ned based upon a notion

“vect or . Specifically, a perspective paraneter (a, b, ¢, d, e, f) of
the foll owi ng expression 25 is determ ned by using the nmotion vector of .
a vertex of a o o 75
rectangul ar area enclosing a prediction picture segnent,

i 17/37
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x'=(ax + by + ¢c) / (gx + hy + 1) y.= (dx + ey + f) /P(gx + hy +
1) t hereby obtaining the predicted picture location (x',y") 5
corresponding to a pixel at the location (x,y) of a prediction

pi cture segnment to be outputted to the nenory . read address generator
(step S107). ' 2) Reading out data for generating a predicted picture
Based upon the predicted picture |ocation (x', y') 10 outputted from a
sel ect ed correspondi ng poi nt determ ner, the nenory read address
generator 165 generates a nenory address for specifying the | ocation
of- picture data required for]Q}y§3§Iing a predicted picture in a

72X

B
m I
N
M~
—/ \Q| |
—J J
I
%E & =
ek | "ttt ~ o
S 3 S 3
A
00
S |
D vy y ¥
TR
5 0
B _g
w | |8 y | |2
U 5| 2 S~ 77T 5 ?:E§ s =
~ NNEEEl | 5 NEESl |5 | 2
‘l i L9 Ll © \L w = fﬂ >
25kl |2 | 2 250G [ IS
o = o |y : O w0 o
'} Y I
FJ I
& - '
S -
L = [ ]
' =
g | =l
it ‘ /(_:::::l-I Y
& | 2
> = |




reference picture stored in a menory, and reads out the 15 data for

» generating a predicted picture (steps S102, 105, 108) . 3)

Generating a predicted picture : Anong t he conponent pixels of a
predi cted picture, with a pixel at an integer pixel |ocation, the
data for 20 generating a predicted picture is used directly as a _
conponent pixel of a predicted pjctu and with a pixel at a real
nunber precision pixel |ocati on,i%lﬁ% a for generating a predicted
picture is subject' to interpolation in the:interpolator 167 to

generate an
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25 intérpolated pi xel value (steps S109, S110, S111). Fig.

76 27 illustrates an interpol ated pi xel val ue generation. In
Fig: 27 , (i[err], j[err] denotes an integer pixel |ocation, (j[err],
jlerr]) denotes a real nunber precisbogp pigey |ocation, and w denot es

a wei ght. 5 4) Updatlng a nenory (a reference plcture)

Fig. 20
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. Fig. 28 shows a flowchart illustrating a control operation of the
-« menory update unit 115. The nenory . update wunit 115 controls an
updati ng of the respective menories on a readout. unit basis (e.g., a
macr obl ock) of 10 a predi ct edopffcpugeybased upon the prediction node 8
(or the prediction nenory.indication information 800). Wth
the menory-a used for prediction (step S112), the Contents of the
menory-a and the nenory-c are updated - regularly with the decoded
picture 101 (step S113). Wth q ;5§1nennry-b used .for prediction (step
S114), the reference picture of” the nenory-b is not updated on a
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readoutunit basis of .a predicted picture because of the - menory-b being
a static sprite nenory, whereas the contents of the nenory-a and the
menory-c are updated 20 regularly with the decoded picture 101 (step
S115). \Wen- recei ving the2updat8 ¥ndi cati on by the nenory-b update
informati on 1001, then the nenory update unit updates a full content
of the menory-b with received picture data I ncl-uded in the -nmenory-b
update information 1001 (step . Sli?iz Wth the menory-c used for
prediction (step 1 €. ¢ '
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77 S117), .the contents of the nenory-a and the nenory-c are

~ updated regularly by using the decoded picture 101 (step S118). Wen

recei ving the update indication by the menory update information, the

-~ menory update unit updates 5 they coptent of the menory-c with received
pi cture data i ncluded in the nmenory-c update information 1002 (step

S119). : The use of the three nenories a, b, ¢ of this

Fig. 23
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sane effect may be obtained by replacing a conponent for
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I ndustrial Feasibility As di scussed above, the nenory areas

“provi ded for storing reference pictures according to this enbodi nent
15 enabl es the adaptive use of the nenories for storing data based
upon the characteristic of the noving picture sequence. In addition,
the contents of one or nore of the nmenory areas can be. updated at an
arbitrary timng,- - so th@at7iHMe3chntent of a time-unvarying picture,
such as 20 a background picture, is controlled to be updated on a
| onger-term basis, and the c tents of a locally changing pi cture
segnent is controlled to be qagpdzb a regul ar
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prediction by

Thi s achi eves an efficient
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menory areas effective, and the menory areas are switched to be used
for prediction anong them based upon the val ue 5 of the transform

paranmeter of a prediction picture segnent, thereby achieving an
efficient prediction in response to the nagnitude of a | ocal/gl obal
notion of the novi.ng picture sequence. At the sane tinme, the notion
paranmeters to be encoded on a prediction picture segnent 10 basis can be
encoded efficiently within thgr%f!?’qi ve - notion paraneter val ue ranges
of the reference nenory ' S. Further, to the respective

“menory areas, the t ransf or m net hods beéoning effective in the
respective
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15 nenories are assigned, and the nenories are switched to "~ be used
“for prediction anong themin response to the type of the transform
paramnmeter of a prediction picture segnent, thereby achieving an
efficient prediction in response to the conplexity of a |ocal/global
notion of 20 t he noving picture sequence. At the sane tinme, the
transform net hod can be sel ected adaptively in response to the -
characteristic of a prediction pict ureSEh%BnT, t her eby achi eving an
efficient encoding of the notion paramet er . ' X
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80 ' ) CLAI M5 1. A

* nmoving picture prediction systemfor predicting a noving picture to be
~inplemented in at |east one of an encoder and a decoder, the nmoving picture
prediction '~ system conpri si ng: a plurallty of nmenories
for storing picture data for reference to be used for prediction, a
plurality of transfornlnethods zepafglng aSS|gned to a corresponding
menory: and n picture generation section for

recei ving a paraneter representlng a
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_motion of a picture segnent to be predicted, and for generating a predicted
pi cture using the picture data stored in one of the plurality of
menori es used for the picture segnent to be predicted based upon the
paraneter and one of the transform net hods corréspondi ng to the one
of the plurality of nenories. 2.32/3T_ novi ng picture prediction
systemof claim1l, wherein the encoder generates a prediction nmenory
i ndi cation i nformation signal indicatg tlaze of the plurality of
menories used for generating the pred {ure and transmts the
predi ction nenory indication information signal and the paraneter to a

decodi ng station so as to generate the p_rédi cted picture using the
PSs2
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3.

nenori es

corresponding to the one

t he decodi ng station.

5
wherei n the decoder

.33/37

picture data stored in the one of the plurality of

"based upon the one of the transform nethods
The noving picture prediction systemof claim1,

of the plurality of nenories in
recei ves the paraneter and a
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~_prediction nmenory indi cation information sinal indicati ng the one of
the plurality of nenories used for generating 10 the predicted picture

from an encodi ng station, wherein the prediction picture
~generation section generates the predicted picture using the picture
dat a stored in the one of the plurality of nenories based upon

the parameter and the one of the transform met hods 15 corresponding to
the one of the plurality of mam)rles347 A novi ng picture
Prediction systemfor predicting a ng picture to be inplenent ed
in at | east one of an - encodi Elgdéoéecodl ng, the noving picture
prediction
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20 system conpri sing: a plurality of nmenories for storing picture
data for reference to be used for prediction, the plurality

of nmenories being assigned to different paraneter effective
val ue ranges, - respectively; and 25 = a prediction picture generation
section for receiving a

. | 35/37
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paranmeter representing a notion of a picture segnent to be predicted, for
sel ecting one of the plurality of nenories assigned to one of the paraneter:
effective value ranges including a value of the paraneter, and for
generating a predicted picture wusing the picture data stored in a sel ected

menory. 5. A noving picture prediction systemfor predicting a noving
picture to be inplenmented in at | east one of an encoding and a decodi ng,
t he noving picture prediction system conprising: a plurality of

menories for storing picture data for reference to be used-for prediction,

a~plurality of transform nethods eag?gifi Z'assigned torre corresponding
menory; and a prediction pi e neration section including a

notion conpensator for receiving a paraneter ‘representing a notion of a
pi cture segnent to be predicted, and
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for generating a predicted picture using the picture data stored in one of
“the plurality of menories used for the picture segnent to be predicted

based upon the paraneter and one of the transform nmethods corresponding to
the one of the plurality of nenmories, and a menory update unit for
updating the picture data stored in3p7/@¥qst one of the plurality of
nmefhories at an arbitrary timng. . 67 ° he novi ng picture prediction
systemof claim1, 4, '

_ Fig.37
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83 or 5, wherein the noving picture is predicted in a novidg¢ ©5376 —&

picture sequence having first ‘and second vi deo objects, wher ei n
the plurality of nenories includes separate first and second
pluralities of nmenories corresponding to. 5 the first and second vi deo
obj ects, respectively, and the pBedi ction picture generation section
I ncl udes separate first and second generators, respectively,
correspandi ng to the first and second V|de éiﬂCts

wher ei nmﬂed¢ﬁac§?mg@ned shromipanes sighalsheing Asg 6x1GSYPRIE in at | east

one of the, first. arid

luminance signals V6P rglata are obtained from a moving picture sequence externally :

processed outside of an encoder.

Fig. 31 is a diagram showing the configuration of a VOP encoder according to
the VM encoding/decoding system. The diagram includes original VOP data P1 to be
inputted, an alphablock P2 representing the shape information of the VOP, a switch P3a
for passing the shape information, if there is any, of the inputted original VOP data, a.
shape encoder P4 for compressing and encoding the alphablbck compressed alphablock
data P5, a locally decoded alphablock P6 texture data (a macroblock) P7; a motlon '

- detector P8, a motion parameter P9, a motion compensator PIO a predlcted picture .
cand1dat¢ P11 a predlctlon mode selector P12 a prediction mode P13, a predlcted
picture P14, a predlctlon error signal P15, a texture encoder P16, texture encoding
information P17, a locally decoded prediction error signal P18, a local!y decoded
macroblock P19, a sprite memory update unit P20, a VOP memory P2.1', a sprite _
memory P22, a varia{ble-length encoder/multiplexer P23, a buffer P24, and an encoded
bitstream P25. o

Fig. 32 shows a flowchart outlining an ope_ration 6f the encoder. |

Referring to the encoder of Fig. 31, the original -
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pIuraIfties of menories to generate thé_predicted pi cture when

predicting the first video object, and generates _ I nformation
indicating a use of the second plurality of menories for predicting
the first video object, the information 15 being added to the predicted
pi cture. 7. ~ The noving picture prediction systemof claim1, 4

or 5, wherein t he prediction picture generation section generates the
predi cted picture through a change of 20 ei'ther one of a nunber and a
size of the plurality of - nmenories inr onse to a change in the

novi ng plcture atedlction node .

(3) Updating of memories
The memory update unit P20 controls the VOP memory
P21 end sprite memory P22 to be updated (step P812) The

5 contents of these memories are updated regardless of the

Fig. 36 is a diagram showingythe >0 guﬂ}tion,of'

the memory update unit P20. Fig, ;n ; _ hart'"

including steps PS22 through P828 illustratin ;the:'
10 ;,operation of the memory update unit-PZO. e
In Fig 36, an externally supplied VOP encoding type
P32. an externallynsupplied sprite“prediction
.1dentification flag 333 forhindicating the use of the
sprite'memory for prediction, an.externally supplied
15 blend fector P34 used for prediction with the sprite
memory, switches P35, P36, a sprite.blender f37, a sprite
.transformerlP38, e VOP memory update signal P39, and a
' sprI‘te memory update signal P40 are shown.
Firstly, the use of the sprite mith the current VO
20 tor VOL is examined if being designated by the sprite
prediction identification flag P33 (step PS22). With no
use of the sprite designated, the data are examined if
) being the B-VOP (step PS27). With the B-VOP, then no
updating is performed“uith the VOP memory P21. With

| 25 -either the I-VOP or the P-VOP, then the VOP memory P21 is
REPLACEMENT SEEET
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each tine instance. . 8. The noving picture prediction system of
claiml1, 4 25 or 5, wherein the: predi.ction.picture generation section
84 generates t he predi cted picture in a Ilmted use of

43

motion parameter value f:;nges in a counterpart decoder.

Whert varying the effective motion parameter value ranges each frame, the
effective motion parameter value range indication information is to be included in the
header information added on a frame basis. | |

Thus, the efficient and adaptive use of the memories in response to the
magnitude of a local motion of a frame can be provided by the encoder including the
motion cempensator Sa, thereby enhancing predicﬁon.efﬁciency.

| This embodiment has thus disclosed the eneoder perfordxing on'a frame basis.
The same effect may be expected with an alternative encoder performmg on an arbitrary
shaped v1deo object (VOP) basis. ,

Further, this embodlment has thus dlsclosed the encoder performmg ona
macroblock basis. The same effect may be expected with an alternative encoder for
encoding a picture on such a picture segment basis as an arbilrai‘y shai)ed picture
segment and a variable shaped block including iﬁxed—_size block components.

Further, this embodiment has thus disclosed the global-motion parameter
detection using the memory-a. Alternatively, a single use of the loeal—motion paranteter
detection is of course applicable involving no global-motion parameter detection. No

global-motion detection involves no necessity for transmitting information |




menories for prediction in response to a change in the novi ng picture
at each tinme instance. 5 9. The noving picture prediction system of
- claim1, wherein the prediction picture generation section

generates the predicted picture by calculating a - - Plurality of the
predi cted pictures generated by using the respective picture data
stored in the plurality of 10 nenories. 10. The noving picture
prediction systemof claim1l furthﬁ{ conpri si ng:

inﬂiéating a globai/lbcél prediction as the pre&iction :
mode. '

Further, a coﬁnterbart decoder may be provided with
the prediction bicture geheration section 100 1nqlud1ng_

5 the same component_asﬁthe_motion cbmpensator Saﬁﬁsdxmédf*“

-

ﬂfthé'décodér;-a_motion compensator
only generhtesfa.'i: fedicted-picture based upon a

decoded mdtibnﬁﬁarﬁm

10 Embodiment 3. |
| Another embodiment.shows an encoder having a sipgle
réplaceméht of the mofion compensator 5 of thg éncodér of
"Fig. 1. The configurafioﬁ and operafion of a motion
compensafor 5b are ﬁow described.' A motion detector 3a
15 employgd in this embodiment is assumed to output an
amount bf the parallelltranslation, the affine parameter,
and the perspecti#e parameter as motion parameters 4a;
Fﬁrther; the memory-a of this embodiment is assumed
to be é’frame memory for storing a referehce picture
20 iframe, the memory—b is assumed to bé a stétic'éprite
- memory, and the memofy—c is assumed to be a dynamic
sprite memory. - |
Fig. 9 shows the configuration of the motion
compensator 5b of this embodiment in detail. Iﬁ the
25 figure, a parallel translation amount 36 (i.e.,.a_mQLionl‘
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a 'significance detector for detecting a feature paraneter 15

representing a significance of the pi¢ture segnent , to be
predicted, ~ wherei n the idreédiction picture generation section
generates the predicted picture by selecting at |east one of choices
of at least one of a plurality of pred4gtion 20 nethods, the plurality of
menories, and a plurality of menory update nmet hods. 11. The
movi ng picture_ prediction . systemof claiml qr furt conpri si ng:

This embodiment has thus disclosed the encoder performmg ona ame basis.
The same effect may be expected w1th an alternative encoder performing on an arbitrary
shaped video object (VOP) basis.

Fufther, this embodiment has thus discloseti the e_neoder performing on a.
macroblock basis. The same effect may be expected with an alternative encoder for
ehceding a picture on such a picture segment basis as an arbitrary shaped picture
segment and a varlable shaped block including fixed—snze block components

Further, this embodiment has thus dlsclosed the global—motlon parameter
detectlon using the memory-a Alternatlvely, a smgle use of the local-motion parameter.
detection is of course appllcable involving no glo_bal—motlon parameter detection. No
global-motion parameter detectioh involves no necessity of transmitting information of a
global/local predlctlon as the prediction mode.

Further, this embodlment has thus dlsclosed the use of the memories a, b, and c.
Altematlvely, the use of memories a and b alone, memories a and ¢ alone or memories
b and c alone, is also applicable. . _

Further, a decoder may be provided with the predictioh picture generating
section 100 including the same component as the motion compensator 5b discussed in

this embodiment. A motion compensator in a decoder only
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25 a significance detector for detecting a. paraneter

85 representing at |east.one.of an amount of bits
‘avai | abl e for coding the picture s&gment - to be predi cted, an
anount of change of the picture segnent at each time instance,

and a significance of

- embodimeﬁt
(1) the memory- a used for prediction (with the
prediction memory identificatioh information 800
1ndidating the use of the memory-a) o

5 --fhe codrdinates of each pixel of a prediction
‘segment are translated based upon the motion vector and

picture data at a corresponding_location in the- memory-a

is read out as the predicted pict re.”
(2) the memory-b used for prgdiction“(With the
10 prediétiqn memory 1dent1f1cationiinfofmatioﬁ 800.
- indicating the use of. the memory;b)
An affine.transform expression is found based upon
the motion véctdr. the coordinates of edch pixel of a.
prediction segment dréddisblaced baséd_upon thé transform
15 express;on;.and picture data at a éorresponding location
in the ﬁemory4> is read out as a predicted picture.
(3) the memor;—c'used for prediction (with the
'pfediction memory identification information 800
indicating the use of the memory-c) -
20 g A perspective transform'expressidn is fouﬂd based
upon the motion vector, the coordinates of each pixel of
a pfediction segment are displaced based upon the
_transform expression, ahd picture data at a corresponding

location in thé memory-c 1is read out as a predicted

25 picture.
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5 the picture segnent; - mhereln the prediction picture

generation
| east one

section ~gener at' egi't hes predhcted pi cture by sel ecting at
of choices of at |&4ast ‘orié ‘ofva plurality of prediction

nmet hods, the plurality of nmenories, a plurality of nenory 10 updat e

nmet hods.

5, wherein
15
conpri si ng:

10

15

20

25

12. The novi ng picture prediction systemof claim1l or.
the noving picture is predicted on a video obj ect basi s,

wherein the noving plcture prethtlon systen1further

- 27 illustrates an interpolated pixel value generation.

In Fig. 27., (10'4H) denotes an integer pixel location,
(j?, jP)-denotes a real number precision pixel location,
and w denotes a weight.

4) Updating a memory (a reference picture)

Fig. 28 shows a flowchart 111ustrating a control

operati’ 'of the memory update unit 115 The memory

. . %_itv115 controls an updating of the _Fespective
memories on a readout unit basis (e. g.. ‘a macroblock) of
a predicted picture based upon the prediction mode 8 (or
the’ prediction memory indication information 800).- With

the; memory-a used for prediction (step S112), the

- contents of the memory-a and the'memory—c'are updated

regularly with the decoded picture 101 (step S118). With

the memory-b used for prediction (step S114), the

-reference picture of the memory-b is not updated on a
readout unit basis of a predicted picture because of the
memory—b‘being a static sprite memory, whereas the

contents of the memory—a and the memory-c are!updated

‘regularly with the decoded picture 101 (step 8115) When

recelving the update indication by the memory- b update
information 1001, then the memory update unit updates a

full content of the memory -b w1th received picture data

included in the memory-b update information 1001 (step

8116). With the memory—c used for prediction (step

REPLACEMENT SHEET
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a S|gn|f|cance detector for detecting a paraneter representing
at ‘| east one (1 ﬂl”mm Hlmmllts . i'ayai-l abl e for coding a video
. Obj ect to be. an anDunt ‘of change in the video object

~at each tine "i nStahce, and a significance of the video obj ect;
~wherein the prediction picture generation section . generates the
predi cted picture by selecting at | east one. of choices of at |east

one of a plurality of prediction 25 met lgxds, the pI urality of nenories,
~and a plurality of
or 5, wherein the moving p1cture is predicted in a moving
picture sequence having first and s-econd video objects,
‘wherein the plurality of memories includes separate
first and second p1uraiities of memories corresponding to
5 . the first and second video objects, respectively, and the
| predietion picture g"eneration section'includes separate .
first and second generators, respectively, corresponding
to the first- and second video objects, |
wherein the first generator uses the .:nicture-data‘
10 stored in at least one of the first and second -
' pluralities of memories to'generate the'predi"cte'd picture
' when predicting the first‘i\rldeo object, and generates '
1nformation indicating a use of the second plurality of

.memories for predicting the. firstiadeo object, the information

15 Dbeing added to the predicted picture.

7.. The moving picture prediction system of" claim 1, 4
or 5, wherein the prediction picture generation section
.generates the predicted picture 'through'a change of

20 ‘either one of a number and a size of the pluraiity of ._
memories in response to a change 'in the moving picture at

each time instance.

8. The moving picture 'prediction system of claim 1, 4
25 or 5, wherein the prediction picture generation section

REPLACEMENT SHEET]
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- .- 86 menory update net hods. 13. The noving picture prediction

systemof claiml or 5 further conprising: 5 a prediction

i nformati on encoder for encodi ng prediction relating information
of the noving picture; ' wherein the prediction picture generation
section —

14
data for ﬁredicting a video object, thereby posing a
problem of failing to enhance prediction efficiency.

The present invention is directed to solving the
aforementioned problems. An quective of this invention
is to provide the prediction system for encoding/decéding
of piqfqre data where two or more memories are provided
to store the past recorgfbf the.mofing pictufé séquence
effectively in considératiqn of the internal structure
and characteristic of.the moving picture sequence,
thereby achieving a highly efficient predicfion as well
as encoding/decoding. In addition, the prediction system

5

provides -a sophisticated inter-video object prediction

performing among two or more video 6bjects.
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ounts a nunber of times of a menory used for prediction and

determ nes a rank of the plurality of nenories based 10 wupon a counted
nunber of the tines, wherein the prediction informati on encoder
al | ocat es a code length to the prediction relating information to
be encoded based upon the rank of a nenbtsy used for prediction. 715
14. The noving picture prediction systemof claiml, wherei n the
plurality of menories includes at |east a frame nenory for storing

the pictur ¢y 43t Be idRABon basis and a sprite nmenory for storing a
sprite picture.

According to a first aspect o1 the present invention there is provided a movi.ﬁg
picture prediction system for predicting a moving picture to be implemented in at least
one of an encoder and a decoder, the moving picture pl;edictibn system comprising:

a plurality of memories for storing picture data for reference to be used for
predictién, a plurality of transform methods each being assigne_d'to a corresponding .
memory; and, .

a prediction picture generation section for receiving a paramet'é#rf:fgﬁfesenting. a -
motion of a picture segment to be predicted, and for generating a prediéted picture using
the picture data stored in one of the plurality of memories used for the picture segment
to be predicted based upon the parameter and one of the transform methods

corresponding to the one of the plurality of memories.
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20 15. The noving picture prediction system of claim 14, _
~ wherein the sprite nenory includes at |east one of a ~ dynam c sprite
menory involving a regular updating, and a static sprite nenory not

i nvol ving the regul ar updating. 25

. s REPLACEMENT SHEET
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Tﬁe encoder generates a prediction memory indication
information signal indicating _'l_:h_e one of the plurality of
ﬁemories used for. generating_tl{é p'rédiéted pictu?e and
transmits the prediction memory indication information
siénal and the parameter to a decoding station so as to
generate the predictéd picture using the picture data
storeid in the one ofi the plurality of memories based upon
the one of the transfoxim methodsl corresponding to the one
of the plurality of memories in the decoding station.

Th_e decoder receiveé the pa:rameter and a prediction
memory.- indication information sinal indicating the -one of
the plurality of memories used for generating the
predicted picture from an encoding station, wherein the
prédiction picture generation section generates the

_,ﬁredicted picture using the ﬁicture data stored in the
one of the plurality of memories based upon the parametef
and the one of the transform methods corresponding to the
one of the plurality of memories.

Further, according to the present invention, a
moving picture prediction system, for predicting a moving

picture to be implemented in at least one of an encoding




. 87 16. The noving picture prediction systemof claim1l4, wherein the one
of the transform nethods corresponding to the one of the plurality of
menories is at |least one of. a parallel translation, an affine
transformation, and a perspective transformation in an interchangeabl e

manner . 17. A method for predicting a noving picture to be inplenented
in at |east one of an encoding or a decoding, the nethod conprising the
st eps of:

- 16

and a decoding, includes a plurality of memories for
storing picture data for reference to be used for
prediction, the plurality of memories being assigned to
different parameter effective value ranges, respectively,
and a brediction picture generation section_for réce.i-ving
; ' a parameter rep-re_senting a mqtion of a picture segment to
be predicted, for selecting one of the plurality of
memories assigned to onelof the parameter effective value
rénges including a value of the parameter, and for
generating a predicted picture using the picture data.

stored in a selected memory.

REPLACEMENT SHFgT
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storing picture data for reference to be used for prediction in a
plurality of nmenories; utilising aplurality of transform nethods each
bei ng assigned to a corresponding nenory; and receiving a paraneter
representing a notion of a picture segnent to be predicted; and
generating a predicted picture using th@gapicture data stored i n oRe
of .the plurality of nenories used for predi cting the picture segnent
based upon the paranmeter and one of the transform nmethods being

corresponding t 8tify %l%?,eacgcf)rdtir{keto%éjﬁrgéei& M‘N%tion, there is provided a moving

picture prediction system for prediéting a moving picture to be implemented in at least
one of an encoding and a decoding, the moving picture prediction system comprising:

a plurality of memories for storing picture data for reference to bé used for
prediction, a plurality of transform methods each being aésigne_@ to a c_orrespondmg
memory;.and_'

a prediction picture generation section including a motioﬁ cozhpen'saté_r-'-for
receiving a parameter representing a motion of a picture segment to bé p”f?ﬁicted, and l_ T
for generating a predicted picture using the picture data stored m one of the plurahty of
memories used for the picture segments to Be predicted based upb_n_ the parameter and
one of the transform methods corresponding to the.one of the pluraility of memories,
and | | | . i

a memory update unit for updating the picture data storéd in at least one _6_f the |

plurality of memories at an arbitrary timing.

The moving picture prediction system predicts the

REPLACEMENT SHERT|
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Menori es.

further conprising the steps of: generating a predict

i nformati on

18. The method for predicting a noving picture of claim 17,
' I ndi cation

20

the one of the plurality of memories is at le—ast one of a parallel t
transformation, and a perspective transformation in an interchangeable manner. | |
Still further, according to the present invention there is provided, a method for
predicting a moving picture to be implemented in at least one of an encoding or a |
decoding, the method comprising the steps of:
storing picture data for reference to be used for prediction in a plurality of
memories;
utilising a plurality of transform methods each being assigned to a-+ -
corresponding memory;
receiving a parameter representing a motion of a picture segment to be
predicted; and
generating a predicted picture using the picture data stored in one of the
plurality of memories used for predicting the picture segment based upon the parameter
and one of the transform méthods being corresponding to the one of the plurality of
memories.
The method fbr predicting a moving picture further includes the s’cep;-sé of
generating a prediction memory indication information signal indicating tﬁe one of the
plurality of memories used for the picture segment to be predicted, and transmitting the
prediction memory indication information signal and thé parameter to a decoding
station.
The method for predicting a moving picture is implemented in the _decoding,

and further includes the



. signal indicating the one of the plurality of menories used for
the picture segnent to be predi cted; and transmtting the

predi ction nenory indication informtion 5 B SHa] ~rag —"

paranmeter to a decodi ng stati on. . 19. The net?ggaﬂ Jihﬂﬁﬁﬁgﬂﬂ%b a

novi ng picture of claim 17 to be inplenented i.ph fhe decoding, jthe

met hod further conprising the step of: 10 reckipi gt AUAreeR ctlign

menory indication informtion signal indifgafing the one df ithe

plurality of menories used for generating|thne-preditctred i qture
21

step of receiving a prediction memory indication
information signal indicating the one of the plurality of
memories used for generating the predicted picture and
the pafameter representing a motion of tﬁe picture |
segmenf to be predicted from an encoding station.

Still further, éééording:tO'the present invention,'a
pgfhod, for predicting a moving piéture to be iﬁﬁiémented
in at least“one of an encoding aﬁd a decoding; includes
thé steps of storing picture data for reference to be

.used for prediction in a plurality of memories, assigning
separate parameter effective value ranges to the
piu;ality of memories, respectively, receiving a

parameter representing a motion of a picture segment to

be prgdicted, selecting one of the_plurality of memories
assigned to one of the parameter effective value ranées
including a valﬁe of the parameter, and generating a
predicted picture using the picture data stored in a

-~

selected memory.



and the parameter representing a notion of the pi cture segnent

to be predicted froman encoding 15 station. 20. A net hod
for predicting a noving picture to be i npl emented in at | east one of
an encodi ng and a. decodi ng, the nethod conprising the steps of: 20
storing picture data for reference to bhgaused for prediction in
a plurality-of nenories; assi gni ng separate paraneter effective val ue
ranges to the plurality of nenories, respectively;

Still further, according to the present invention there is provided a method for
predicting a moving picture to be implemented in at least one of an encoding and a
decoding, the method comprising the steps of:

storing picture data for reference to be used for prediction in a plurality of
memories, wherein one of a plurality of transform methods is assigned to a
corresponding one of the_', plurality of memories;

recéiving a parameter representing a motion of a picture segment to be
predicted;

~ generating a predicted picture using the picture data stored in one of the
plurality of memories used for predicting the picture segment based upon the parameter
and (.)ne of the transform methods corresponding to the one of the plurality of memories;

and

updating the picture data stored in at least one of the plurality of memories at

an arbitrary timing.
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receiving a paraneter representing a notion of a picture 25 segnent

to be predicted; 89

selecting one of the plurality of nenories assigned to one of the paraneter

effective value ranges including a value of the paraneter; and

generating a predicted picture using the picture data stored in a sel ected

menory. 21. A nethod for predicting a noving picture to be inplenented
-in at | east one of

= i . 22 (REPLACEMENT SHERT
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.Brief description of drawings
Fig. 1 is a structural diagfém of a moviﬁ;rﬁicture
encoder accorhing to an embodiment of this iﬁvention.
Fig. 2 is a flowchart illustrating an operation of
the moving picture encoder according to the emquimeﬁt of
this invention. |
Fig. 38 is a structural diagram illustratiné the
coﬁfigﬁratioﬁ of a motion compensator of the mo#ing
Lpicture encoder of the embodiment of this invention.
fig. 4 is a flowchart illustrating an operation of
the motion compénsator.
Fig. 5 is a structural diagram illustrating the
structure of a memory update unit of the moving picture
- encoder of the embodiment of this invention..
Fig. 6 is a flowchart illustrating an operation of
the memory update unit.
Fig. 7 is a structural diagram illustrating the
configuration of a moticn cémpensator of a moving picture
encoder accerding to anc-her embodiment of this

invention.



an encodi ng and a decoding, the nethod conprising the steps of:

storing—picture data for reference to be used for prediction inaplurality

of in one of a plurality of transform nethods is assigned
JE H@HE “BH one of the plurality of nenories; receiving a
ing a notion of a pigjure segnment to be predicted,

generatlng a predicted picture using the picture data stored in one of thé&
plurality of menories used for predicting the picture segnent based upon
the paraneter and the one of a plw%%tAﬁggf transform nethods assigned to
the one of the plurality of nenDrles updating the picture

| east one of the plural f .menories at
data stor efj. In a}\ moxaing pﬁ:ture predlcuon S\ stem flo B/reg icting a moving picture to be

implemented in at least one of an encoder and a decoder, the moving picture prediction
system comprising:

a plurality of memories for storing picture data for reference to be used for
prediction, a plurality of transform methods each being assigned to a corresponding
memory: and

a prediction picture generaﬁon section for receiving a parameter representing a

. motion of a picture segment to be predicted, and for generating é predicted picture using
the picture data stored in one of the plurality of memories used for the picture segment
to be predicted based upon the pmeter and one of the transform methods
corresponding to the one of the plurélity of memories.

2. The moving picture prediction system of claim 1, wherein the encoder
generates a prediction memory indication information signal indicating the one of the
plurality of memoriés used for generating the predicted picture and transmits the
p;ediction méfnory indication information signal and the parameter to a decoding

station so as to generate the predicted picture using the
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parameter representing a motion of a pictufe segment to be predicted, for
selecting one of the plurality of m.emories assigned to one of the parameter effective
value ranges including a value of the parameter, and for generating a predicted picture
using the picture data stored in a selected memory.

5. A moving picture prediction system for predicting a moving picture to be
implemented in at least one of an encoding and a decoding, the moving picture
prediction system comprising: |

a plurality of memories for storing picture data for refgrengge to be used for
prediction, a plurality of transform methods each being assigned totre qérmspondings" '
_Enefr_mgy_; and; -

a prediction picture generation section including a motion compensator for
receiving a parameter representing a motion of a picture segment to be predicted, and
for generating a predicted picture using the i)icune data stored in one of the p_lurality of
memories used for the picture segment 1o be predicted based upon the parameter and
one of the &ansform methods corresponding to the one of the plurality of memories,
and | |

a memory updaté unit for updating the picture data stored in at least one of the
plurality of memories at an arbitrary timing.

6. The moving picture prediction system of claim 1, 4,
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18. The moving picture prediction system of claim 14,
wherein the one of the transform methods corresponding to
the one of the plurality of memories is at least one of a
paraliel translation, an affine transformation, and a

perspeétive transformation in an interchangeable manner.

17. A method for predicting a moving ﬁictﬁre to be

implemented in at least one of an ehcoding or a decdding,

the method comprising the steps of:

storing picture data for reference to be used for i
prediction in a plurality of memories;

.ut'ilising aplurality of ‘transform methods each being assigned toa boi'res_pbndihg

Inmnonﬁaﬁd

reqeiving_a parameter represenfing a motion of a picture
segment to be predicted; and

generating a preaicted picture uéing the picture data
stored in one of the plurality of memories used for
predicting the picture segment based upon the
parameter and one of the transform methoﬁs being
corresponding to the one of the plurality of

memories.

18. The method for predicting a moving picture of claim

17, further comprising the steps of:

generating a prediction memory indication information
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selecting one of the plural.ity. of memories assigned to one of the parameter effective
value ranges including a value of the parameter; and |
generating a predicted picture using the picture data stored in a selected
memory.
21. A method for prediéting a moving picture to be implemented in at least one of
an encoding and a decoding, fhe method.comprising the steps of: |
storing picture data for reference to be used for pfediction in a plurality of
memoﬁes, wherein one of a plurality of ﬁansform methods is assighcd toa
corresponding one of the plurality of memories;
receiving a parameter representing a motion of a picture segment to be
| predicted; _
generating a predicted picture using the picture data stored in one of the
plurality of memories used for predicting the picture segment based upon the parameter
and the one of a plurality of transform methods assigned to the one of the plurality of
memories;-:and
ﬁpdating the picture data stored in at least one of the plurality of memories at
an arbitrary timing. REP LACEMENT SHEET
14 AUG 1999
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