; e3e+x (| f6$Tx3\) FP02--00 CODI NG METHOD, DECCODI NG METHOD, CODI NG APPARATUS,
DECODI NG APPARATUS, | MAGE PROCESSI NG SYSTEM CODI NG PROGRAM  AND DECODI NG
PROGRAM 5 Technical Field The present invention relates to a codifr %ﬁQ%Q%xOO
codi ng apparatus, and codi ng program of perform ng conpression coding of a

novi ng picture by notion conpensated prediction, a decoding

decodi ng 10 apparatus, and decodi ng program of performng dimmm\\\u\\‘\“\and
decodi ng of conpressed noving picture_data by notion conpen .
prediction, and an i mage processi§5E§§§FGRFE§Wbrised of the codi "™

spparatus ind defl 19 ARRET S0 J8 Beckptound toTle | e Gadino snd
ffm brna s onaPEEBRANG! uf E2pRANU e, Ef»ﬁég%iaﬁﬁ@%ﬁ%fﬁﬁ TSELEE (OeaG:
(EttZSL/fgtsgn%{gggﬁémgﬁg@%wﬁg3&8(& ;(7))104d,r6\3fs}?/CEG|\/81d0.doc). In this

H. 26L .vi deo ¢odin tion division patterns shown in Fig. 4Ato Fig.
4G arg prepa%gﬁhggb?gagﬁfg? predi cti on nodes so as to enabl e el aborate

mot i on CO"pensatiOQFSEQ%%F%RQGEH%%XtR%%S%%H%t%%cQoe%f%%%i%@?%ethod

FP0O2- 0202-00 it is e toefficientl'y capture notions~in a case where

fine nDtionscggggrriQ?hggﬁg?%robgﬁgkscogngéfﬁ'5§¥£QSQHPV?%E ?& Ang .

efficiency. Howev ne I bd of “prepari e many notion I'Vi'si on
patterns as iRiLhreRLEICt QR iMRdeshas theving picture by motion

compensated prediction, a decoding method, decoding
10 apparatus, and decoding program of performing
decompression and decoding of compressed moving picture
data by motion compensated prediction, and an image
processing system comprised of the coding apparatus and
decoding apparatus.
15 Background Art
The image coding and decoding method based on the
H.261, coding method is known as a case example of the
conventional video coding methods, which is described
in International Standardization Working Document ITU-T
20 SGl6 VCEG-M81, "H.26L Test Model Long Term Number 7
(TML-7)" draft0 (http://standard.pictel.com/ftp/video-
site/0104_Aus/VCEG-M81d0.doc) .
In this H.26L video coding, many motion division
patterns shown in Fig. 4A to Fig. 4G are prepared as
25 inter prediction modes so as to enable elaborate motion

compensation. This ingenuity presents such effect that

—
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probl em that nore notion vector information needs to be transmtted with
increase in the nunber of notion divisions, so as to result in increase of
the overhead. Fig. 5 shows the volune of transmitted informati on BR02-0202-00
necessary for each of the nodes of Fig. 4Ato Fig. 4G In this Fig. 5 "node
bit" represents a code length of a variable I ength code for expressing each
predi ction node, "m nimum notion vector bit" represents the m ni num

i nformati on anmobunt that can be taken as the 15 anmount of infornmation about
nmoti on vect orls tie Heeasidnlsrita &f § e leaghl weramgbi e Knadriians dind @ réaserum
requisite bit count” represents the sumof the node bit and the m ni num
noti on vect owisine Theenmdt¢bronecoeculi tinsidee nagrablsiaksgouandofte wo
values in the 20 horizontal and vertical directions, and the case yielding
t he ni ni mum i YR FharE@H sHemmioir Masttor agrees with a notion vector
predi cted value in both the horizontal and vertical directions (a predicted
val ue of a notion VEMeNeh:s i i BRed PEoRTRRAELIABL itHE 2B NYedtrion
according to a predetermined rule and the difference between the notion
vect or’ val ue Hid 3R 2P2LERHRS0202- A0 RSt | BRCYEEELPN prefict ebavalthee i s
coded). However, that is normally a rare case, and it,is necessary to
transmit nor @5t MM THe Bt (VT IO ERE i B9%HS (1 PEFig. 5
that the overhead becones very § Iar%e in,Mde 4 or 5 or higher. On the
other hand, iTFaHd of¥ 151hi ARSF SBfEged” i FPPs %%W?%Beaokghd‘ﬂoﬁh%?e exi st

cases wherein,sufficient notiaon co sation can be i.,eved by a
conpr ehensi v& Wy S aptUrdhd @ h%e%' ons W’%ﬁ%ﬁesiogfrclqﬂf i%‘f%y}f%d'segrrent s

or so, W thout, el ahor not.i.on det.ection_based on. ntalization of each
rcr obl ock i B ShFul el SRHSHd OB PEnaR: SESHT R AR O

assi nt ing E X un| prepared i e H 26L, codi ng
nmet thngEad t h%g%%’o%% %&dt%ﬁ#i & nglsle n@§&%gsgﬁb%é%t'o 4§ct€:tlr§)r aE:_ieqz'y 4eé'pr ess
noti on di vi Si j-nside. e hﬁ@ﬁg | .0C i t the seven
inter predi ctlﬁgﬁCHrrlor%eEgegdf Fig. 4{6\%310@Fikrge.‘WA%4 \Aeer/%lsaprée%da% eg. C‘E}h%w%fr e‘%ent

| nventi on has, foelhar CoBRLANCEo4E 2007 d8hrka<90kveelhn ahaue orall em and

an object of the present i'nvention is to provide a coding method, a
decodi ng net hpdie,a cofi fh@RPanst¥sn avdeesdi Ngiappanalidi®sditd

processi ng system a coding program and a decodi ng progranlenagﬁ?ﬁa codi ng
or decoding @finimum information amount that can be taken as the
15 amount of information about motion vectors to be
transmitted in each macroblock unit, and "minimum
requisite bit count" represents the sum of the mode bit
and the minimum motion vector bit. The motion vector
bit 1is the total bit count of two values in the
20 horizontal and vertical directions, and the case
yielding the minimum is one wherein the motion vector
agrees with a motion vector predicted value in both the
horizontal and vertical directions (a predicted value
of a motion vector is calculated from near motion

25 vectors according to a predetermined zrule and the

difference between the motion vector wvalue and the



25 nmotion information in a picture with the overhead being small. 3

FP02- 0202-00 Di scl osure of the Invention In order to achieve the above

obj ect, a coding nmethod according to the present invention is a coR@2g0202-00
met hod of perform ng conpression coding of a noving 5 picture by notion
conpensat ed prediction, the coding nethod conprising: a notion conpensated
prediction step of perform ng the notion conpensated prediction while
assigning one or nore notion vectors in units of second bl ocks obtai ned by
sub- di vi di ng medcilvrofvefdtrast dofestiateld vakug tihgeddem di Hasioreof thdt ane of
t he noving picture; and an assignnment information coding step of outputting
i nformati on doutnocamaddsi ganmeBrsi t gaskon oRdt het onks orngRASSIMN | d1P vect or s
to the second blocks in a nultiplexed formon a bitstream 15 The first

bl ocks her ei FrEsMHE Mere eafpraatiorl e pixekbhpl ddks, comnt e t A& setond

bl ocks, for exanple, 4X4 pixel blocks. In this coding nethod, the notion
conpensat ed ¥&&di cfToh §hép il Ton?i §hréd the peyebhrard heerpE6n 8ihensat ed
predi ction while 20 assigning one or nore notion vectors in units of the
second bl ocks teaiimed!Hle RMiVi Ay E¥h of the first blocks resulting
fromdivision of each frame of a noving picture, and the assignnent

i nformation codi n§Tsttde it N&nfidgid-ed ¥ FREUtGRRS tHe F5HdERt i G Wout t he
25 assignnent, sityation _of the one or re notion vectors to the second

bl ocks in a mi tib?exg’(?lflﬁrvﬁ‘ndon ‘ghﬁt EPEFL0202% 0¥ bi £&FFEamWIRT Y HUs
becones feasi 1o accura eI% caghgre various notions in the f%rst bl ock

b
with a small S&;Eeq;ﬁéfd“ nBCE SO Nt SRS B 81 AT PUed THETES sBY orf

recording, a%%d%f@ﬁé%%&ve way of capturing the motions by division

10 into two segments or so, without elaborate motion
detection based on segmentalization of each macroblock
region into four or more segments. However, the fixed
motion assignment in the 16x8 and 8x16 pixel units
prepared in the H.26L coding method had the problem

15 that it was not possible to accurately express motion
divisions inside each macroblock, which was the reason
why the seven inter prediction modes of Fig. 4A to Fig.
4G were prepared.

The present invention has been accomplished in

20 order to solve the above problem and an object of the
present invention is to provide a coding method, a
decoding method, a coding apparatus, a decoding
apparatus, an image processing system, a coding program,
and a decoding program enabling coding or decoding of

25 motion information in a picture with the overhead being

small.



5 1n this case, the notion conpensated prediction step may be configured to
assign the notion vectors, regardl ess of |ocations and the nunber of the
second bl ocks. Nanely, the coding nethod can be configured so thatP§he0202-00
notion conpensated prediction step is 10 configured to performthe notion
conpensated prediction while assigning the one or nore notion vectors in
units of second bl ocks, regardl ess of |ocations and the nunber of second

bl ocks in a first block, and so that the assignnent information coding step
i s configureditsslosurse ahfdverdinventissut t he | ocations of the second

bl ocks and the one or nore notion vectors assigned to the second bl ocks, as
the informati on abdut ehéenssiogrammniess t thei @pfe ttle] ope, or MPEL Mt i on
vectors. The notion conpensated prediction step may be 20 configured to
assi gn the nmogGPdez¢@pPBEding uhPt §hef Rrr@@étoh@vwbuz@ LA @&ccndarte with
a predeterm ned assignment pattern. Nanmely, the coding nethod can be

confi gured soatd t Ré rﬁﬂlfg?ﬂfr&%eﬁ@a@éﬁsﬁrl@@l CEPRRNGt &F i 8 dwifinflred to
performthe noti on conpensated 25 prediction while assigning the one or
nore moti on RIGOHEE i RYulitts §€@Bﬁ6SBFS@k§Wﬁ#%ﬁ%kﬁ%mn6@%M?Qﬁ%ﬁg5

FP02- 0202- 00 assi gnnment pattern rellnlnarll deternlned groupi ng one or
more second BIFEKE RPNkt NS3fRGt Rt Ié} Gep is

configured to use |gentlf|ca ion |nfornat|on of the aSSI nnent attern, 5

as the i nf or it i BRTLBHUE "G hé&DEs SiYrrfdht CSPPERERBA Prﬁﬁé 5&9WN % notion

vectors. As an aspect accordin to t redet er m ned ass nt %ern as
descri bed ab&RE4H1% OdbessC?IbI ?I}p]ﬁ&/ Ve%to(?‘ﬁ g]d?a‘{r?Jo r%‘? PIt

ti 10 at ed d t fi f
plurality of TR no a?éﬁs's B%‘)YQ. Ry T AL P ATt 1 9 oPau B Eng HoTFon

vector, assi gnrren&ltplati] %&odﬁ%g%rl% bl %%ks de% g |g ea&peflnr&;lrp ock
e no

uni t and to per orm I on conpensated pre |on 5 mhlle assigni ng

the one or myr& 1td; 0”?1‘{%6%9? %ésﬁ%r&ecﬁﬁo%%f&nol%oh%g ef g an

assi gnnment p ttern inc int ected pattern group, erein the

assi gnient | NfAdTRLd Qfy GO MG ANt U &k 4 b pyftw@larof&f mat i on

about the aSS|g tuation 20 of the one or re notion vectors coded
in each fi rstu@%%tmo% hdenbhf 'v%é%b% af th@itéélrbrf?:f B Dt 4,00

vect or assignnment pattern specified out of the selected pattern group.
a multiplexed form on a bitstream.

15 The first blocks herein can be, for example,
16x16 pixel blocks, while the second blocks, for
example, 4x4 pixel blocks. In this coding method, the
motion compensated prediction step is configured to
perform the motion compensated ©prediction while

20 assigning one or more motion vectors in units of the
second blocks obtained by sub-dividing each of the
first blocks resulting from division of each frame of a
moving picture, and the assignment information coding
step is configured to output the information about the

25 assignment situation of the one or more motion vectors

to the second blocks in a multiplexed form on a



Since the informati on about the notion vector 25 assignnment situation is
outputted as identification information of the notion vector assignnent
pattern 6 FP02- 0202-00 with | ower data volune as descri bed abovep02+0202-00
beconmes feasible to accurately capture various notions in the first block
with a small overhead and to inplenment efficient video transm ssion,
recordi ng, and playback. 5 It is also possible to enploy a configuration
wherein the assignment information coding step is configured to determne a
predi ct ed valhie sffreampt iion VBoior laeconel ngf ¢as b shapee ofaccumd i@y vect or
assignnment pattern for a first block as an object of 10 coding and to code
a prediction aciftfuerence basedian ane oy ediet Bdr sal hikgclasw ot | smwaekt or
information. Since the assignnent information coding step is configured to
det er mi ne t heoywdHad eahd al welryfl erenthot § Hicierct oriceeorthmgmissidre, shape
of the notion 15 vector assignnent pattern and to code the prediction

di fference asramidimdrecarst Bldxdrasiti on based on the predicted value with

| oner data volume as described above, it becones feasible to accurately
captur® various notitonghis cRéchi rishe bneEkoni empenratieRrerdtdleben and to
i npl ement efficient video transm ssion, recordin and pl ayback.

Preferably, tHeRsBRYnRENt CPRE bIWEET off Oc R HgPTst gbei AL IR E D

determ ne prediction candidate | ocations for the one or nore notion vectors
accor di ng 25 %9931t & tapelofl a9 1S ofRYedhsr HMERYNNBAL HA tTWFORDr t he

[ ' f [ fin FP02- 0202~
first block at;slglc S?.bl ?\]%tmeciy,cc%: Iengdoéiongd?nétheo can kg)e c(:)or?fic_(;)t?red so

that the motion compensated prediction step is

10 configured to perform the motion compensated prediction
while assigning the one or more motion vectors in units

of second blocks, regardless of locations and the

number of second blocks in a first block, and so that

the assignment information coding step is configured to

15 use information about the locations of the second
blocks and the one or more motion vectors assigned to

the second Dblocks, as the information about the
assignment situation of the one or more motion vectors.

The motion compensated prediction step may be

20 configured to assign the motion vectors in units of the
second blocks in accordance with a predetermined
assignment pattern. Namely, the coding method can be
configured so that the motion compensated prediction

step is configured to perform the motion compensated

25 prediction while assigning the one or more motion

vectors in units of second blocks in accordance with an



one of the prediction candidate |ocations as a predicted value in
accordance with a shape of an assignnent pattern for a first block | ocated
inthe vicinity of the first block as an object of coding, and 5 ER0ZdiE) 200
prediction difference of the predicted value as notion vector informtion.
As an aspect according to the predeterm ned assignnent pattern, it is
possible to enploy a configuration wherein the notion conpensated
prediction 10 step is configured to determ ne a predicted value of a notion
vector in aceesdamrent tda ta esdra e edfimd naotiilgn desetrori neesss ibgnertupdatat er n f or
a first block as an object of coding and to detect a notion vector while
provi di ng a motsl arr viect®r sseandh bliondew cert esedthabundel s ssigmreadi ct ed
val ue, and wherein the assignment information coding step is configured to
code a predi ériformditfifeer enceoddesioneentehe désectednfbyioedvector arst t he
notion vector predicted value as notion vector information. 20 Since the
predi ction dilfdesrtdifdearatomeehnfpemaeieet ed ngid oasseenBenandatteniot i on
vector predicted val ue, which has | ower data volunme, is coded as notion
vect o i nf or @t | Be ag ndesdeition abovet theperoredmedsi blevabiascwiatel y
capture various nmotions in the 25 first block with a small overhead and to
i npl ement  ef fihE e WHdEP T MRS IVEEL A% cor di ng, and pl ayback. 8
FP02-0202-00 I n the above various aspects according to the predeterm ned
assi gnnent pattern?Sit % dSHSEb AP EHPDY TP c i gRERIHP IR n t he
notion conpensated prediction step is configured to set the maxi num nunber
5 of notion PESHETEeIdsiRMEBPE | ASudiesSdPese RV D otks 1o RS 1RLM to
performthe notion cqnpensated rgdi ction while assigni ng the one or nore
noti on vect or® toef“ﬁgoé’ecoﬁd nge SIUBATERR ha¥PerotTone ¥t prEdett ni ned

assi rhngnt patterns det dc i.n each 10 first_.bl ock yni t nd_.i ndi cating

e CCTHATEA 17 (3 acOri b TR I G TP HIES e 1955 bl and

an a
t he assignnent. i nfornation coding _step_is configured to output .infgQrmtion
about the assqunrr%ntnpg% ruaghtjit ogfth Dhe b7 & ot i o%bggg %(rjs é)term' ned

in each firs xjeﬁimiﬁ%lﬁfi%v t, ggéror eogﬁ{cbtol figation i 'Ue?{]t@rti O%Sorrig‘i]r{;&ﬁgtter ns

assi gnnent pattern.” 1n a-pref nfiguration, e assign
herein include .3 fald ef EQC%BC%&%Q%S]C e Rl PCky | éﬁHﬂe‘fﬁifﬁl!s% %i’ﬂcﬁl?d .
hori zontal Iy “or vertically, and a pattern 1n which the first ock is
and to perform the motion compensate rediction
di vi ded obliquely.ang perf h ; o ted predicti
15 while assigning the one or more motion vectors to the
second blocks on the basis of an assignment pattern
included in the selected pattern group, and wherein the
assignment information coding step 1is configured to
output the information about the assignment situation
20 of the one or more motion vectors coded in each first
bleock unit, as identification information of the motion
vector assignment pattern specified out of the selected
pattern group.
Since the information about the motion vector

25 assignment situation 1s outputted as identification

information of the motion vector assignment pattern



Preferably, the assignnent information coding step is configured to assign
a variable length code to each assignnent pattern, based on a shape of each
25 assignnent pattern, and to code identification information of Fh@2-0202-00
assignnment pattern. 9 FP02- 0202-00 Preferably, the assignnent information
coding step is configured to, on the basis of a situation of an assignnent
pattern for a first block located in the vicinity of a first block as an
obj ect of coding, 5 assign a variable Iength code to each assi gnnment
pattern for twhiglfilewebl dekaayodmmebjactdefcrbédgahndet o idodeecomes
identification informati on of the assignnent pattern. Preferably, the

assi gnment i ffersidtliconteodicagrafedyeraps wwenf vaui@ds t voasehgn ia vidre abl e

| ength code to each assignnent pattern, based on video contents, and to
code identi fifdatdtonbilatsr mat tlon 2of smhélasevepimead parck ern. Implererdbove
various aspects according to the 15 predeterm ned assignnment pattern and in
t he aspect ofefdsigtigifentidagarinsisi ofiahe Teratdigs and thie yRader of
second bl ocks, it is possible to enploy a configuration further conprising
a residual signal dodi h§ sty oPOE6dIPAS atibr@ng'{QWearé%Qrdﬁﬂeﬂu%ﬁ@rfw 20
obtained in the notion conpensated prediction step, in block units of the
sane size as WifHeiF tHE setohiPMHotks 1ML LGt P PgSi BTER 0 Fhpl oy a
configuration conprising a antion,conpensated_@rediciion step of 25

per form ng nmotqont BHfRfENsat B8EEFBANEL PorP M1 S sTFhitRgOoné e noti on

vectors in units of second .
vector according to a shape of a motion vector

assignment pattern for a first block as an object of
10 coding and to code a prediction difference based on the
predicted value, as motion vector information.

Since the assignment information coding step is
configured to determine the predicted value of the
motion vector according to the shape of the motion

15 vector assignment pattern and to code the prediction
difference as motion vector information based on the
predicted wvalue with lower data volume as described
above, it becomes feasible to accurately capture
various motions 1in the first block with a small

20 overhead and to implement efficient video transmission,
recording, and playback.

Preferably, the assignment information coding
step 1s configured to determine prediction candidate
locations for the one or more motion vectors according

25 to the shape of the motion vector assignment pattern

for the first block as an object of coding, to define



10 FP02- 0202- 00 bl ocks obtai ned by sub-dividing each of first bl ocks
resulting fromdivision of a frame of a noving picture; an assignnent
information coding step of outputting information about an assi gr@#t~0202-00
situation of the one or 5 nore notion vectors to the second blocks in a

mul ti pl exed formon a bitstream and a residual signal coding step of
coding a predictive residual signal obtained in the notion conpensated
prediction step, in block units of the sanme size as that of the second 10
bl ocks. In thing canfi gunati predsicndent hegrddiaitd onloest duas sagnala
obtained in the notion conpensated prediction step is coded in block units
of the sane girediasechevsilne ofint hacsecdadchl ogksh tde sidpme off @oded data
can be controlled to a low level, and it 15 thus becones feasible to

accur at el y castsuoangati opat pernodon nat He msitr sbldtock ogiattieda smaltlheover head
and to inplenent efficient video transm ssion, recording, and playback. In
t he various asgdatidvacdortdiend itrett Ipd ok grsedet dbriendd ofs siogiimant apgk t ern
and in the aspect of assignnent regardl ess of the |ocations and the nunber
of sedond bl dekssoda § sppedithientdiéhpreyca ebnthguiraeidds tidevailve he
assignnment information coding step is configured to code information to
identify 25 Wiefddorhaestioy dndoadiadtiore resi dual signal to be coded in a
noti on vector assignnment region consisting 11 FP0O2- 0202-00 of one or nore
second bl ocks, basé§ ofnt héSREStgnASHOTSiigat itéh & h@ TG G MY not i on
vectors. In this configuration, the information to identify whether there
is a predict 3 CESERHal Rt 0 be cdfed B H B S0t ton FBPLBY adsi gnnent
regi on consisti of one or nore second hl.ocks is cod%g ased .on .t he

assi gnment  siCHAtIINT 30 o tiET S (t01s PAHE™ SIOTRE "SR TESu & SFatar 103 be

contrglled to.a | aw | eveilj ,and it thugebecorres feaaiiglcgdt 0 %%uro%lgal y

capt e vari GUSPmotT i IPYRd to determine s pre

motion vector in accordance with a shape of a motion
vector assignment pattern for a first block as an
object of coding and to detect a motion vector while
providing a motion vector search window centered around

15 the ©predicted wvalue, and wherein the assignment
information coding step 1s configured to code a
prediction difference between the detected motion
vector and the motion vector predicted value as motion
vector information.

20 Since the ©prediction difference between the
detected motion vector and the motion vector predicted
value, which has lower data volume, is coded as motion
vector information as described above, it becomes
feasible to accurately capture various motions in the

25 first block with a small overhead and to implement

efficient video transmission, recording, and playback.



10 first block with a small overhead and to inplenent efficient video
transm ssion, recording, and playback. In the aspect of assignnent

regardl ess of the |locations and the nunber of second blocks, it iBP@DsG2®€00
to enploy a configuration wherein the 15 assignnment information coding step
is configured to, on the basis of assignnent situation of notion vectors in
a first block as an object of coding and a first block adjacent thereto,
output information indicating a change point of notion vector assignment in
the 20 assignnment dirt ueaheéombase t karipher nadpent abauicdrdd ras st gnneTd
situation of the one or nore notion vectors in a nmultiplexed formon a
bitstream | pddueteamiows] agpetysmantonditietry t he preddeteinmbbéd assi gnnent
pattern, and in the aspect of 25 assignnent regardless of the |ocations and
t he nunber ofergeconda bbocksguiretieonpodsidsin t thenpldyoca kompdrREa202- 00
configuration wherein the notion conpensated prediction step is configured
to perform t hpradtdtoerc orijsensiat etbrgriadintd de detcliid mpaioas e wtizere an
inter prediction node or an intra prediction node is set in a unit 5

consi sting ofoformeotrompreciketdnads plagklei Anaddiitisontt ek @t t he
inter prediction node or the intra prediction node is set in each first

bl ock unit. I4P or8e®:t o a&@chi ebe t Rerdpdve object Moziesdi mpmpensated

prediction while assigning the one or more motion
vectors to the second blocks, on the basis of one of
predetermined assignment patterns determined in each

10 first block unit and indicating an assignment situation
to second blocks included in the first bleck, and the
assignment information coding step is configured to
output information about the assignment situation of
the one or more motion vectors determined in each first

15 block unit, as identification information o©f the
assignment pattern.

In a preferred configuration, the assignment
patterns herein include a pattern in which the first
block is unevenly divided horizontally or vertically,

20 and a pattern in which the first block 1is divided
obliquely.

Preferably, the assignment information coding
step is configured to assign a variable length code to
each assignment pattern, based on a shape of each

25 assignment pattern, and to code identification

information of the assignment pattern.



met hod according to the present invention is a coding 10 net hod of
perform ng conpression coding of a noving picture by notion conpensated
prediction, the coding method conprising: a conpensated predicti P& ®&f-00
perform ng the notion conpensated prediction while selecting one reference
frame out of a plurality of 15 reference franmes retained for the notion
conpensated prediction, in a unit consisting of one or nore second bl ocks
obt ai ned by sub-dividing each of first blocks resulting fromdivision of a
frame of the novi ngrgiferabdy andhe r efseriameerft am® faetsn orrasddiong st ep
20 of outputting information about a selection situation of the reference
frane for théteke v erBigeeohdipl ofks the P3rle i pf eRediftpmion #F
bitstream In this coding nmethod, the information about the selection
situation of 3hés Hatdrr ofobne 6ir25 RBPEksdecAdell dek<Ntas | ow
data volune, so that the volune of coded data can be controlled to a | ow

| evel : 13 ﬁp@gpgjg@_gé a first block as an object of coding,

5 assign a variable 1length code to each assignment
pattern for the first block as an object of coding and
to code identification information of the assignment
pattern.

Preferably, the assignment information coding
10 step 1s configured to assign a variable length code to
each assignment pattern, based on video contents, and
to code identification information of the assignment
pattern.
In the above various aspects according to the
15 predetermined assignment pattern and in the aspect of
assignment regardless of the locations and the number
of second blocks, it 1is possible to employ a
configuration further comprising a residual signal
coding step of coding a predictive residual signal
20 obtained in the motion compensated prediction step, in
block units of the same size as that of the second
blocks.
Namely, it is possible to employ a configuration
comprising a motion compensated prediction step of
25 performing motion compensated prediction while

assigning one or more motion vectors in units of second

10



it thus becones feasible to accurately capture various notions in the first
block with a small overhead and to inplenent efficient video transm ssion,
recordi ng, and playback. 5 It is possible to enploy a configuratiERD2MEIE 100
the reference frane informati on coding step is configured to code
conbi nati onal information of selection situations of reference frames for
the one or nore second blocks included in a unit of the first 10 block. It
is also possible to enploy a configuration wherein the reference frane
i nformati on bddiakg stlepaisedoblyi gumlediiticdides eerche &f pfedett dd ocsue of a
reference frame for one or nore second bl ocks, from 15 sel ection situations
of reference resads nion fides fdirvdts ilsinocl, aorf reme orf o M® vegond dilvasks
| ocated in the vicinity; and to use difference information between the
predi cted valie apdigheestl ectekrnaf prenceodirgnestap i of orovatriudn iagout t he
selection situation of the 20 reference frane. In order to achieve the
above obj ect ind cgaditigrmationd & arsdilegmen tt e tedsem dfnvédt ie ¥ a
codi n% met hod of perform ng conpression coding of a noving picture by
not i o conpef®dtted Wkt | BACLPRE c68i nFES MRV cobPFEFngina ot i on
conpensated prediction step of perform ng the notion conpensated pr edi ction
while 19  FPY2tGRdsxs0 sfé?ré%tci’rhga abbFéElF%?monaHijréctreéﬁd&@éd §ignal
bidirectional inter prediction, unit caqnsisting of one or nore second
bl ocks obt ai FEFWY sabeBi vPHi rf‘gPdéé'éh 6f Prestchiveks e ng
di vision of a frarre of th rmw{—:g?? EI cture; redi,ction infaormation

o]

and a
codi ng step &p &j'tnﬁl.?ttjlrh thfB? omBBHEahedePEEEL GRSt §4Pon WG t he

di ct di d bl ock | ti d
Form on & bi CEEdan™ 1hF s FodPhG HerTG oégh%%%%t%%ﬁs%ﬁ 5 16 dherately

t th f t bl t I
appr OfF ot e BLATRCL ol W HLor CBPEUPRERBACTD. QVAYSF ORBC o TRe etond |

bl ocks capt urferquru%ape%a'g\agld' LLeLEALT™LE 0N a%émrs TRl SRS 14 i ent

vi deo transm ssi
prediction step is coded in block units of the same

size as the size of the second blocks, the volume of

coded data can be controlled to a low level, and it

15 thus Dbecomes feasible to accurately capture various

motions in the first block with a small overhead and to

implement efficient video transmission, recording, and
playback.

In the wvarious aspects according to the

20 predetermined assignment pattern and in the aspect of

assignment regardless of the locations and the number

of second blocks, it 1is possible to employ a

configuration wherein the assignment information coding

step is configured to code information to identify

25 whether there 1is a predictive residual signal to be

coded in a motion vector assignment region consisting

11



15 recordi ng, and playback. In order to achieve the above object, a coding
nmet hod according to the present invention is a coding nethod of perform ng
conpression coding of a noving picture by notion conpensated predikt4-di02-00
the coding 20 method conprising: a prediction step of selecting an inter
predi ction node or an intra prediction node and performng inter prediction
or intra prediction, in a unit consisting of one or nore second bl ocks
obt ai ned by sub-dividing each of first blocks resulting from 25 division of
a frame of tlkd mnd ngr phetrear eecand o lprad cthasedode ithEoesstiigmmenddi ng
step of outputting 15 FP02-0202- 00 information about a selection
situation of stif@aitdtoer qf edhet Poa wrdenwre tihetion ryepredbet i én ridde for the
one or nore second blocks in a nultiplexed formon a bitstream 5 This
codi ng met hogomikea riatt ifogasi Bhe t ¢ rdegmedti®ny dgpt didentdrfivoushedthiegns in
the first block wwth a small overhead, to apply appropriate inter
predi ction ofthieder d preedieddior: 1ee eves donk 8tond+ et 8ebBnEOBRICKSE Gapt uri ng
respective different notions, 10 and to inplenment efficient video
transrfi ssi onMOtdEPr dY Pt OandSELAPHSEK. 1¢91QN p6SEEBEELRE éhfpl B)€a OF
configuration wherein the prediction information coding step or prediction
node i nfor mafiod§ cHUFHRA sLERGKS chRhf ICqHesd Pas88den hehes FSFi@ei%on about
the selection situation as conbinational information with information about
an assi gnments i$iUeddnorPormehECRr VREEETABL it VERIHI% P5 FRESH C&t I ocks,
included in each unit of the first block, and to oytput the information in
a mul tipl exef330 kfeor?ﬁ%mr%ﬁo‘?‘? stPedmlt %V ’soarﬁ)%sgi:bltbutso BSESSY a
configuratio vvhergli n the gredi 1(_':t'g)on i_nfor mat_\j_ on. cuodi ng St eg or R eedi ction
mode i nf or maticorT *Edd i sREPUF 8 CRORT CHITEF St o’ Tofe t HESThY'SF mafi Si*Sabout
t he ection,situation, 25 .as conbinatianal_.information w.th i rmti on
aboutsl%lsel ect ir}&ﬁsstl té?ﬁ?%n Wothé}} efaergrﬁﬁjgif roavrreersh%aragmggd fo :anbler?r]\(e%t
efficient video transmission, recording, and playback.

In the aspect of assignment regardless of the
locations and the number of second blocks, it 1is
possible to employ a configuration wherein the

15 assignment information coding step is configured to, on
the basis of assignment situation of motion vectors in
a first block as an object of coding and a first block
adjacent thereto, output information indicating a
change point of motion vector assignment in the

20 assignment situation, as the information about the
assignment situation of the one or more motion vectors
in a multiplexed form on a bitstream.

In the wvarious aspects according to the
predetermined assignment pattern, and in the aspect of

25 assignment regardless of the locations and the number

of second blocks, it 1s possible to employ a

12



16 FP02- 0202-00 plurality of reference frames for the one or nore second
bl ocks, included in the unit of one or nore second bl ocks, and to out put
the information in a nultiplexed formon a bitstream 5 In order RRD2adH &0
t he above object, a decoding nethod according to the present invention is a
decodi ng nmet hod of perform ng deconpression and decodi ng of conpressed
novi ng picture data by notion conpensated prediction, the decodi ng net hod
conprising: an 10 assignnment information decoding step of decoding notion
vect or assi groadtl gurbdrimet wbe riendi ¢l mg tvlenc lcoofpepsa ted mpoee imdtiionn
vectors decoded in each unit of the first block, a notion vector assigned
in units of seepndidl coksigbtradnerb byeshibrdi wildi ngotach cforpiemstat®Es bl ocks
resulting fromdivision of a frame of the noving picture corresponds to;
and a not i on peedietsan,onrstlapliofg peréasen wgenet on iotepems@diot iwsi ng
notion vectors specified in units of the second bl ocks on the basis of the
mot i on vect oMogssi ghmeat LAtsamae T ofl ahtcyenedst | hg 2Bta predd cted B mage.
In this decoding nethod, the assignnment information decoding step is

confi gured t goedsdd nche fmsmico v ESILEr SESSINGn e Kisnf dimn@ddért iomdit@at i ng
whi ch of one or nore notion vectors decoded in each unit of 25 the first

bl ock, a not iPorF¥eRt Yhe&Ssi YredintedniRELHICEbNBCBFoS BB ailiéd By
sub-di vi di ng each of first 17 FP02- 0202- 00 bl ocks resulting fromdivision
of a frane ofTERE SR GRicc tidr SeCorieSFchdL IEETt BHPTFh &St on
conpensation step i,s configured to generate a predicted i mage whjle
performng the nntﬁ&ncﬁaﬁﬁgnEQHQ§$HﬁﬁqK£¥%eaPﬁWﬁoﬁbjeCt' g coding

method according to the present invention is a coding
10 method of performing compression coding of a moving
picture by motion compensated prediction, the coding
method comprising: a compensated prediction step of
performing the motion compensated prediction while
selecting one reference frame out of a plurality of
15 reference frames retained for the motion compensated
prediction, in a unit consisting of one or more second
blocks obtained by sub-dividing each of first blocks
resulting from division of a frame of the moving
picture; and a reference frame information coding step
20 of outputting information about a selection situation
of the reference frame for the one or more second

blocks in a multiplexed form on a bitstream.
In this coding method, the information about the
selection situation of the reference frame for one or
25 more second blocks has low data volume, so that the

volume of coded data can be controlled to a low level;

13



5 vectors specified in units of the second bl ocks on the basis of the
notion vector assignnent information. Therefore, the notion vector
assignment information about the notion vectors assigned in unitsFrRf24¢202-00
second bl ocks is decoded, the notion conpensation is 10 perforned using the
notion vectors specified in units of the second bl ocks on the basis of the
notion vector assignnment information, and the predicted inage is generated
based thereon. This nakes it feasible to inplenment accurate decoding with a
smal | over head ahdisiBPeaarnam| egmhibled fiei eacuvktedyt capsmirssivar,iouscor di ng,
and playback. In this case, it is possible to enploy a configuration

wher ei n the aosiighsenn itheodiwsitolockodilndg &t epald ocwefrihg@de@ndo to

regardl ess of |ocations 20 and the nunber of second bl ocks as objects of
assi gnnent, dBpdeEenfe affticrentectbteassignaphssianor werpsdiag, i @it mati on
about the locations of the second bl ocks and the notion vectors assigned to
the second bP3éK®ac¥5 |t is al so possible to enploy a configuration wherein
t he assignnent information decoding step is 18 FP02- 0202- 00 configured to
decod® the motion w&ctidr RS idhifento | bt Pt ofCas iggeatiirnc athegigin
information of an assignnment pattern prelimnarily determ ned by grouping
one or nore $8€ondEFHIVCKECE5 AL2TR asPelerBit HeRodicRgit¥e nBEfBN véct or

assi gnnment infornatiog as identk%%catiog,infornaiion_q% t he fredeternined
assi gnment p&PPEFAUEE%est? i b&PHbovEOMPENPE1RBES| bI BN B actf

configuration erein the assignment informati decodi ng ,step is

confi gur ed t5e¥gc&é88d§lgﬁgiﬁﬁﬁﬁoﬁ%vé 5 EREST GBS iﬁﬁbﬁ%QJQQf &
information to identify.a nmotion vector, assignnent pattern_to second bl ocks
preli mnar i1 JO88 A Posden £1FSt B ok uRi (o0 Th, on The dedad on of
specﬁ%ying t%ﬁo%isignnent pattern fromthe assignnment 15 pattern
identification information, decode infornmation to identify a pattern group

to which the assig@qenfsp%ﬁ%%rgppgggg?%é1§pdek lgﬁtqgmé¥§€E$JgﬁF¥ ctor

assignnment to the Second rom assi gnie pattern I cation

i nformation iA.3eqqr %%C%é’!éfkr?cdéeof d Nt QP Of 5 Lhe Bat her %t%%ios‘i%

specified by the pattern group 1dentification information. “Int

confi gurati ogonirti ghee@mes deasid & thaccar abgby; deggdeyLhgentiron yvect or
assignnent information as the information to identify the predeterm ned

moti on vect Ok-e2% raseedNfRithe PEOE! Hné O rhemsee o RJrRcksiovksh & &l |
overhead, and to inplenent efficient video transm ssion, 19
15 selection situations of reference frames in the first
block, or one or more second blocks located in the
vicinity; and to use difference information between the
predicted value and the selected reference frame, as
information about the selection situation of the
20 reference frame.

In order to achieve the above object, a coding
method according to the present invention is a coding
method of performing compression coding of a moving
picture by motion compensated prediction, the coding

25 method comprising: a motion compensated prediction step

of performing the motion compensated prediction while

14



FP02- 0202-00 recordi ng, and pl ayback. As an aspect of decoding the notion
vector assignnent information as identification information of the
predet er mi ned assi gnment pattern, it is possible to 5 enploy a FP02-0202-00
configuration wherein the assignnent information decoding step is
configured to decode notion vector information obtained by coding a

predi ction difference based on a predicted value of a notion vector

determ ned according to a shape of a 10 nption vector assignnent pattern
for a first bedektasgam dbjstictfordedbekalgion nusailsisobtidguestiionalt he

assi gnment i nformation decoding step is to decode the notion vector

i nformati on ébta&rn@rasiadddimg thea prpadictdoms ¢ty enfcecPBsed &Prthe

predi cted value of 15 the notion vector determ ned according to the shape
of the notiokegeedorbkaekynabhieipgadt &h FBP-CREB1AIRgt 9B ckohs farséhj ect of
decoding, so that it is _feasible to decode the notion vector information
obt ai ned by £88ick§ EReUdtédidctirom giifisionceiniat F1edR @4t ANFoMPYE"20 and to
i npl enent efficient video transm ssion, recording, and playback. In this
case, 2t he dePdGitHgSretdfd Ps ARt &y éBﬁPF@GFéHnSGQA%ﬁgtﬁEeﬁs§ﬁbnnent
information decoding step is configured to determ ne one.of prediction 25
candi dat e I08§FPBH§%P8r%Wﬁ??ﬁﬁﬁﬁﬂgv@E?BF Fet 1T MelPacEoF bR @OPOCF%e shape

of the notion vector assjgnnment 20, FP02-0202-00 pattern for the fjrst

bl ock as an GQFecffr%cfll‘aE%‘g i r‘?gl,re&glémprgﬂf ct g&? v%ﬂ‘%e CdccBr i n_g';e_tcc?néf shape

decode the MBLRGHo/act & T EHErTan B 0 dod By G8aMg e predi ction

difference of the This coding method makes it feasible to

10 accurately capture various motions in the first block
with a small overhead, to apply appropriate
bidirectional inter prediction to every one or more
second blocks capturing respective different motions,
and to implement efficient video transmission,

15 recording, and playback.

In order to achieve the above object, a coding
method according to the present invention is a coding
method of performing compression coding of a moving
picture by motion compensated prediction, the coding

20 method comprising: a prediction step of selecting an
inter prediction mode or an intra prediction mode and
performing inter prediction or intra prediction, in a
unit consisting of one or more second blocks obtained
by sub-dividing each of first blocks resulting from

25 division of a frame of the moving picture; and a

prediction mode information coding step of outputting

15



predi cted value. In the above aspect of decoding as identification
informati on of the predeterm ned assignnent pattern, it is desirable to
enpl oy a configuration wherein the 10 maxi mum nunber of notion vedR@-s02@2-00
be decoded in each first block unit is set to two, and wherein the notion
vector assignnment information is decoded as information to identify one of
predeterm ned assi gnnment patterns defined in each first block unit and

i ndi cating an 15 assignnent state of one or nore notion vectors to the
second bl ocks nifiegimadddri nalpdret f iar ssebdotkon | sithesicaseqf i thies iddsirrable to
enpl oy a configuration wherein the assignnment patterns include a pattern in
whi ch the fi psteddladdion smedeyvenl i videda 2@ desilictdmnal mgder fosr thheal |y,
and a pattern in which the first block is divided pbliquel¥. It is also
desirabl e t ol @y BOEBNfSiCGPNSt iwvPTler & n at e ldsiqt ptiacht T AR oPRAtd on
decoding step is configured to decode a variable | ength code assigned to 25
each assi gnmtt §5&1&38-n on the basis of a shape of each assignnent pattern,

as identification information of 21 ,
5 This coding method makes it feasible to

accurately capture various motions in the first block
with a small overhead, to apply appropriate inter
prediction or intra prediction to every one or more
second blocks capturing respective different motions,

10 and to implement efficient video transmission,
recording, and playback.

It is possible to employ a configuration wherein
the prediction information coding step or prediction
mode information coding step is configured to code the

15 information about the selection situation as
combinational information with information about an
assignment situation of one or more motion vectors to
the first blocks, included in each unit of the first
block, and to output the information in a multiplexed

20 form on a bitstream.'

It is also possible to employ a configuration
wherein the prediction information c¢oding step or
prediction mode information coding step is configured
to code the information about the selection situation,

25 as combinational information with information about

selection situation of reference frames from a

16



FP02- 0202- 00 each assignnent pattern. It is also desirable to enploy a
configuration wherein the assignnent information decoding step is
configured to decode a variable |l ength code assigned to 5 each asER@aHEi2-00
pattern on the basis of a situation of an assignnent pattern for a first

bl ock located in the vicinity of a first block as an object of decoding, as
identification information of each assignnment pattern for the first bl ock
as an object of decoding. 10 It is also desirable to enploy a configuration
wherein the adsirgdnemt pnf oref¢renceecodimes stfep | sheondnguread twréecode a
vari able I ength code assigned to each assignnent pattern on the basis of

vi deo cont entsecoasl i dkack$i cdtnadmded ot nattilon ohitachf aosiegneenmols
pattern. In the above aspect of decoding as identification information of

t he predeter sesoddasblganent padt & avdput t Kecaspetervit deeodimg & he

motion vector assignnent .
multiplexed form on a bitstream.

5 In order to achieve the above object, a decoding
method according to the present invention is a decoding
method of performing decompression and decoding of
compressed moQing picture data by motion compensated
prediction, the decoding method comprising: an

10 assignment information decoding step of decoding motion
vector assignment information indicating which of one
or more motion vectors decoded in each wunit of the
first block, a motion vector assigned in units of
second blccks obtained by sub-dividing each of first

15 blocks resulting from division of a frame of the moving
picture corresponds to; and a motion compensation step
of performing motion compensation using motion vectors
specified in units of the second blocks on the basis of
the motion vector assignment information and generating

20 a predicted image.

In this decoding method, the assignment
information decoding step is configured to decode the
motion vector assignment information indicating which
of one or more motion vectors decoded in each unit of

25 the first block, a motion vector assigned in units of

second blocks obtained by sub-dividing each of first

17



information regardl ess of the |ocations and the nunber 20 of the second

bl ocks, it is possible to enploy a configuration further conprising a

resi dual signal decoding step of decoding a predictive residual iRPpPal028f2-00
t he noti on conpensated prediction obtained by codi ng processing in block
units of the sane size as that of 25 the second blocks. Nanely, it is
possible to enploy a configuration 22 FP02- 0202- 00 conpri sing an
assignment i nformati on decodi ng step of decodi ng notion vector assignnent

i nf ormati on badickst regulMiich éfoondiwd spone ofoei diavecdr $heeoodaddi n each
unit of the first block, a notion vector 5 assigned in units of second

bl ocks obt ai padtivyesubdr vesbpgdeacdt of ahidr sthel grdsiares gompeg seitd®ndi vi si on
of a frame of the noving picture corresponds to; and a notion conmpensati on
step of perf 6t&Png smstardh woigserisat Jore i f1ga npredhcedt smggspadiiflieed in
units of 10 the second bl ocks on the basis of the notion vector assignnent

i nformati on Bedfgemanat i blgea et €MPRAGEL18Rd BSERY| i  Fogasn
decodi ng step of decoding a predictive residual signal_ of the notion
conpeRsat ed prEdCEs sReshtfdieted by iddt it proRkes8FABdi RLBFEEK Ctinithe 15 of

t he same size as that of the second blocks. In this , ,
basis of the motion vector assignment information.

Therefore, the motion vector assignment information
about the motion vectors assigned in units of the
second blocks 1is decoded, the motion compensation 1is

10 performed using the motion vectors specified in units
of the second blocks on the basis of the motion vector
assignment information, and the predicted image 1is
generated based thereon. This makes it feasible to
implement accurate decoding with a small overhead and

15 to implement efficient video transmission, recording,
and playback.

In this <case, 1t 1is possible to employ a
configuration wherein the assignment information
decoding step is configured to, regardless of locations

20 and the number of second blocks as objects of
assignment, decode the motion vector assignment
information as information about the locations of the
second blocks and the motion vectors assigned to the
second blocks.

25 It is also possible to employ a configuration

wherein the assignment information decoding step 1is

18



case, the residual signal decoding step is to decode the predictive
residual signal of notion conpensated prediction obtained by the coding
processing in block units of the sane size as the size of the seckRR-0202-00
bl ocks, 20 whereby it becones feasible to decode the predictive residual
signal with | ow volune of data to be coded, and to inplenent efficient

vi deo transm ssion, recording, and playback. In the above aspect of
decoding as identification 25 information of the predeterm ned assi gnnent
pattern and icentfhguaspect:cof ddeeodi nd hiehe medtiicon wWesttorr assisgramsant23

FP02- 0202-00 information regardl ess of the |ocations and the nunber of
second bl ockgnfiormad igesi rabl e itderdri ima tal @onf itgdeariada ovher ef n tafe

assi gnnment i nformation decoding step is configured to decode information to
5 identify wassienmendr @ats exnpg@ldfiivie ridsi diedleiged 1Yo BewrRddsded in a
notion vector assignnent region consisting of one or nore second bl ocks, on
the basis of CA@Ssikdp& @ FaftiCoP\P&dtSor assi gnment pattern for a first

bl ock as an object of decoding. In this case, it 10 becones feasible to
decod® the predictP§n PEsi @FaCCE giedl WRIPAIBW vANFre ™FT iPat a Y1 coded,
and to inplenent efficient videg transm ssion,, recordin and pl ayback. In
the above aspESt oBMeddcIdibdFMarte Moo AREd 19E§%ﬁﬂﬂﬁﬁ%ﬁﬁﬁaﬁ¥Wbﬁﬁ%tion

regardl ess of the |ocations and the nunber of the second bl ocks, it is
preferabl e t&%@f%%&ﬂﬁ%ﬂ@éﬁ%% Hat 49 éas%icberﬁ%ﬁchﬁfa(;’r%’heﬂi on

decoding steq s, configyred to decode informarion Lndicating a change point
assignment information decoding step 1is configured to
10 decode the motion vector assignment information as
information to identify a motion vector assignment
pattern to second blocks preliminarily determined in
each first Dblock unit, to, on the occasion of
specifying the assignment pattern from the assignment
15 pattern identification information, decode information
to identify a pattern group to which the assignment
pattern belongs, and to determine motion vector
assignment to the second blocks from the assignment
pattern identification information in accordance with a
20 definition of the pattern group specified by the
pattern group i1dentification information. In this
configuration, it becomes feasible to accurately decode
the motion vector assignment information as the
information to identify the predetermined motion vector

25 assignment pattern to the second blocks, with a small

overhead, and to implement efficient video transmission,
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20 assignnent, outputted as information about an assignnment situation of
the notion vectors. In the above aspect of decoding as identification
informati on of the predeterni ned assignnent pattern and in the aspdt-©02-00
decodi ng the notion vector assignnment 25 information regardl ess of the

| ocations and the nunber of second blocks, it is desirable to enploy a 29
FP02- 0202- 00 configuration wherein the notion vectors are notion vectors
obtai ned by the notion conpensated prediction including a case where an
inter predictriesRraiddd ,orngh pletylagsr-edi ction node is set in a unit
consisting of 5 one or nore second blocks, in addition to a case where the
inter prediction nBde @n tRSHESr a Ofr ediesOddmanodds s modtlam RS oY r st
block unit. In order to achieve the above object, a decoding nethod
accor di ng t o2k gpresdntinfipradtiion e 4 dgadddileg tLemMetHedmat 196y fodr mi ng
deconpressi on _and decodi ng of conpressed noving picture data by notion
conpensat ed PrEdPEEIST e TR e CEFHIGMPETh B3 tEEHi dithd:S RASSFEEE® frane
i nformation decaqdi ng step of decoding information about a selection

si tuatli on of SBPlOVer efce & WLEF 1PF | n WIRE SiBt i ot "eonp&fsdtddgent

rediction, gssigned.n a , , ,
P %nfo%matlon decoding step 1s configured to decode

motion vector information obtained by coding a
prediction difference based on a predicted value of a
motion vector determined according to a shape of a

10 motion vector assignment pattern for a first block as
an object of decoding. In this configuration, the
assignment information decoding step is to decode the
motion vector information obtained by coding the
prediction difference based on the predicted value of

15 the motion vector determined according to the shape of
the motion vector assignment pattern for the first
block as an object of decoding, so that it is feasible
to decode the motion vector information obtained by
coding the prediction difference with low data volume

20 and to implement efficient video transmission,
recording, and playback.

In this case, the decoding method is preferably
configured so that the assignment information decoding
step 1is configured to determine one of prediction

25 candidate locations for the motion vector determined

according to the shape of the motion vector assignment

20



unit of consisting of one or nore second bl ocks obtai ned by sub-dividing
each of first blocks resulting fromdivision of a frane of a noving
picture; and a compensation step of selecting one reference framErOA-CDDB00
a plurality of reference frames retained for notion conpensation, based on
the reference frane information, and perform ng the notion conpensation to
generate a predicted inmage. According to this aspect, the information about
25 the selection situation of the reference frame for the one or nore
second bl ockgaltds rinovi ool time Of rdat &loamd a25 an FPP2eOR02£{00eictodimgs becones
feasible to decode the information about the selection situation of the
reference framse withredactatia valuee andotrdingpledem efHfdms emtf viagdeo
transm ssion, recording, and playback. 5 In this case, it is desirable to
enpl oy a assignment pattern for a first block located in the
vicinity, and to decode the motion vector information
5 obtained by coding the prediction difference of the
predicted value.
In the above aspect of decoding as identification
information of the predetermined assignment pattern, it
is desirable to employ a configuration wherein the
10 maximum number of motion vectors to be decoded in each
first block unit is set to two, and wherein the motion
vector assignment information is decoded as information
to identify one of predetermined assignment patterns
defined in each first block unit and indicating an
15 assignment state of one or more motion vectors to the
second blocks included in the first block.
In this case, it 1is desirable to employ a
configuration wherein the assignment patterns include a
pattern in which the first block 1s unevenly divided
20 horizontally or vertically, and a pattern in which the
first block is divided obliquely.
It is also desirable to employ a configuration
wherein the assignment information decoding step 1is
configured to decode a variable length code assigned to

25 each assignment pattern on the basis of a shape of each

assignment pattern, as identification information of
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configuration wherein the reference frame information decoding step is
configured to decode the reference frane information for the one or nore
second bl ocks, from conbi national information of the selection 1FEIZH0ID0
of the reference frane for the one or nore second bl ocks, included in each
unit of the first block. It is also desirable to enploy a configuration
wherein the reference franme information decoding step is configured: to
determ ne a predicted value of a 15 reference franme for one or nore second
bl ocks from ehehselsedyinownsi padttieam .of the reference frame in the first
bl ock, or one or nore second bl ocks |ocated in the vicinity; and to perform
t he decodi ng on thétbast sadBodiddsirraivles | nboramtliadn af cond Liosfrartewee frane
outputted 20 as the information about the selection situation of the
reference framereand the dersrgnmrnt pledicsrmed ival udecpdingdestem dchi eve
t he above object, a decoding nmethod according to the present invention is a
decodi ng net ked fédRuFert donideg odiec anprrddsicds difd addc sPideg asts izmeshisr essed
novi ng picture data by notion conpensated prediction, the decodi ng nethod
conpridsi ng: &3gH assignment pattern on the basis of a situation of

an assignment pattern for a first block located in the

vicinity of a first block as an object of decoding, as

identification information of each assignment pattern

for the first block as an object of decoding.

10 It is also desirable to employ a configuration
wherein the assignment information decoding step is
configured to decode a variable length code assigned to
each assignment pattern on the basis of video contents,
as identification information of each assignment

15 pattern.

In the above aspect of decoding as identification
information of the predetermined assignment pattern and
in the aspect of decoding the motion vector assignment
information regardless of the locations and the number

20 of the second blocks, 1t 1is possible to employ a
configuration further comprising a residual signal
decoding step of decoding a predictive residual signal
of the motion compensated prediction obtained by coding
processing in block units of the same size as that of

25 the second blocks.

Namely, it is possible to employ a configuration
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FP02- 0202-00 prediction information decodi ng step of decoding information
about a selection situation of a prediction direction used in bidirectional
inter prediction, assigned in a unit consisting of one or nore setRhigt®02-00
bl ocks obt ai ned by sub-dividing each of first blocks resulting from
division of a frame of a noving picture; and a notion conpensation step of
perform ng notion conpensation to generate a predicted i mage, while, on the
basis of the prediction information, selecting the 10 prediction direction
used in bidi ceppirdsangi rrer #pahenment odndonpensan ctecalitn®df skepercdnce
frames retained for both forward and backward directions. According to this
aspect, it béeePednfPeasiBPleldnd acF@CAOE y caps@RNeREi ous ASTIMGHS O t he
first block 15 with a small overhead, to apply appropriate bidirectional

i nter predi ctnedces lagempishe o o7 0L cBORE BPBERSD yeptorisngeacesissct i ve
different notions, and to inplenment efficient video transm ssion,

recordi ng, ad® pPagBacknipo 6ﬁﬁhrfﬂéséchPéQthheaab%ﬁélﬁbjQ@FtQ§
decodi ng nmet hod according to the present invention is a decodi ng net hod of
perfoPm ng dEESHPPESsi b Afd tdecotli 1§ OGN oRpP ks ePLRVINTG pPEt $@dat a by

noti on conpensat,ign predicti t he decodi ng net hod conpri si

predi ction nﬁ&@ldﬁpapﬁﬁFﬂbn geééﬂ?ﬁgqgféﬁ: SOf L EREDHH MY EEPBrH%ﬁ%ﬁ%Q@bout a
sel ection S|t%at|o of an Iﬂ% FP02-0202- 00 redlétlon node, or
intra predi cCof Hﬁﬁ@“ﬁé%ﬁg d T%VbP%nP%CEBHE|§PFﬁ SBPGfe t6¢ ﬁﬁpeasecond
bl ocks obtalne% §%ESUb d|V|d| each flrst block resul ting fr.om
di vi si on of & of P PENAT Slctﬁrgp an®fa 5F§F"&’5i@§ |n§§ & 1&her at i ng

step of selectln |nter predl SN Jiode or the.intr predl ti on. node,
based on_the CEFRAPEATGT HEd et I Tt e R0 Fd THer prBtict Cn o

I ntrg gpredi cthon “I"Q?e é‘e%%to%k% péﬁd‘t%edoas'msgeofmc {eepl 95”9 N

aspect, it becones t0 accurately ¢ ure varlous nDtlons I'n the

first block wj qg% mml | ooverhead,  fo g@@lyaggg Eghgte |n%§rdyg%g&nlon or

intra predi Ctl on 10O every one or nore secon apturing respectl ve

di fferent ”Dth%@% %%&”H’fé%i&@%f”?ﬂ&n&ifH@bSHEn&'@%%p ANHE SR 1Y

recordi ng, and pl ayba
a predictive residual signal of the motion compensated

prediction obtained by coding processing in block units

15 of the same size as that of the second blocks. 1In this

case, the residual signal decoding step 1is to decode

the predictive residual signal of motion compensated

prediction obtained by the coding processing in block

units of the same size as the size of the second blocks,

20 whereby it becomes feasible to decode the predictive

residual signal with low volume of data to be coded,

and to implement efficient video transmission,
recording, and playback.

In the above aspect of decoding as identification

25 information of the predetermined assignment pattern and

in the aspect of decoding the motion vector assignment
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It is possible to enploy a configuration wherein the prediction information
decodi ng step or prediction node information decoding step is configured to
decode 20 the information about the selection situation for the dR02Dr02iR-00
second bl ocks, from conbi nati onal information between information about an
assignnment situation of one or nore notion vectors to the first block and

i nformati on about the selection situation, 25 included in each unit of the
first block. It is also possible to enploy a configuration 28

FP02- 0202- 00 iwHfersiat ithe yagedictitdsen ¢oif oreral poatdessdeng shep nammbsredi cti on
node i nformati on decoding step is configured to decode the information
about the selodctizgrwid udplonksor the dife ctewrablecohd beopkoy freom

conbi national 5 information between information about a sel ection situation
of a referencenfigmgeadirrof Hhpraialitiyhef rafer@Heeny r anexf o tiles
informati on about the selection situation for the one or nore second

bl ocks, incl G8E@G1ACt heteini tsc ot Bt e df tehelasirdeor irbpemapisacdird

bl ocks. IncidentaLEy, t he present invention can al so be grasped fraom

vari os asped@€néf fthehehiatt i B ER sbei at PR Ch i¥ecgdisA§ iagp&iads usi ng

t he codi ng net hod, a_decodi ng apparatus using the decodi ng nethod, 15 an

i mage proces$iPngPey AiAWHprfsed IOt IRIse VESEPAg apPhyaTERt arf® Wé¥bdi ng
apparatus, a decaqding program executed in the codi ng apparatus, and a
decodi ng pr oGPAMEX i AN hEXdBOEE i SPpar Rt AsKs whPle L8RS TG | i ke
action and effect. Nanel the jnpvention 20 can be d scr%ged as follows. In

or der to.achpgyg'Fﬂguﬁbo _%b?%ﬁ%?naVEBBPﬁgaEBﬁHPQ?B &E F&Pn&FFbé%he.
o 2 movi ng. RPERUr SIS ATEtT G CORpES AT ed TR T o P B ot
appangi us CORMIISING: (8L} 87 COTBENARLEH.P EAL OO AN, T e diErLAr M N0
signal with low volume of data to be coded, and to
implement efficient video transmission, recording, and
playback.
In the above aspect of decoding the motion vector
15 assignment information regardless of the locations and
the number of the second blocks, it is preferable to
employ a configuration wherein the assignment
information decoding step 1is configured to decode
information indicating a change point of motion vector
20 assignment, outputted as information about an
assignment situation of the motion vectors.
In the above aspect of decoding as identification
information of the predetermined assignment pattern and
in the aspect of decoding the motion vector assignment

25 information regardless of the locations and the number

of second blocks, it 1is desirable to employ a
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29 FP02- 0202-00 prediction while assigning one or nore notion vectors in
units of second bl ocks obtai ned by sub-dividing each of first bl ocks
resulting fromdivision of a frame of the nmoving picture; and as$iF§Rmeg02-00
information coding 5 nmeans for outputting information about an assi gnnent
situation of the one or nore notion vectors to the second blocks in a

mul tiplexed formon a bitstream In this case, it is possible to enploy a
configuration wherein the notion conpensated prediction 10 neans is
configured toopéiforatihe mit¢odicorgensaredopr edectoon @i emas3Pgni ng t he
one or nore notion vectors in units of second bl ocks, regardl ess of

| ocat i ons antdtethergurdhdraigfedsdeyndhbl delts dm eempersabedcrRredhgtwRBrei n t he
assignment information coding 15 neans is configured to use information
about the |otariloAsnef a i secoher®l 8BkiNaRY tHEDrd IoM MREE ndFi 8 vectors
assigned to the second bl ocks, as the information about the assi gnment
situation of iphEaomeest afgid medoniveddrsin26 it aPR®HIPHERIbPE to
enpl oy a configuration wherein the notion conpensated prediction neans is
confi éur ed t 8NBePEofPteheé SRR Lhenskt efdt et FondwhkFe 521§ir§ni ng the
one or nore notion vectors in units of second blocks in ac%ordanc% w th an

assi gnnent 25NBatf&ER BEGHRTHAT IBPHtRF nFhRdIBY T §r BFAAGTOAB 8P for e

second bl ocks, and whereig t he asgigngfnt, 0 FP02-0202-00 i nfornmation
codi ng neans 1PsS€onfhgGREE £dT55ePLEHKt BPtati on information of the

assi gnment patternI%SO& %riQEPg%ﬂ£é¥é k%%ﬂagggeagggggg?n% %%%%%EE%” of the

method according to the present invention is a decoding

10 method of performing decompression and decoding of

compressed moving picture data by motion compensated

prediction, the decoding method comprising: a reference

frame information decoding step of decoding information

about a selection situation of a reference frame used

15 in the motion compensated prediction, assigned in a

unit of «consisting of one or more second blocks

obtained by sub-dividing each of first blocks resulting

from division of a frame of a moving picture; and a

compensation step of selecting one reference frame out

20 of a plurality of reference frames retained for motion

compensation, based on the reference frame information,

and performing the motion compensation to generate a
predicted image.

According to this aspect, the information about

25 the selection situation of the reference frame for the

one or more second blocks has low volume of data, and
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one or nmore notion vectors. 5 In order to achieve the above object, a
decodi ng apparatus according to the present invention is a decodin
apparatus for perform ng deconpressi on and decodi ng of conpresse&éﬁ%HQ%Qz'oo
pi cture data by notion conpensated prediction, the decoding apparatus 10
conprising: assignment information decodi ng neans for decodi ng notion
vector assignnment information indicating which of one or nore notion
vectors decoded in each unit of_ the first blgck, a mgtion vector .assigned
in units of d&coh@sl B aiffeF W S ubC159eF Vi e g eadREOFMAtAER bl ocks
resulting fromdivision of a frame of the novin icture corresponds to;
and notion cé%élﬁsa@?eons §h&51PBr Sdetr“]‘aotrlrﬁrhgofm?ti tohpensati of 2 ng
notion vectors %p cifiid in ugits of tqg second bIockaon.thg basj s of the

motion vect ol 38 a8 it VPHEEF ma Fort At e HBT At i AgTACpPRYi HEEC mage.

In this case, it _is_possible to enplo configuration wherein the
assi gnnent iﬁfSPﬁgﬁﬁgﬁogéc5§Fﬁ§d%§§hs%P§ ggﬁ#ﬁ%ﬁﬁéd to decode the notion

vect or. assi gnnent &RfoQgggioga%%Vinﬁgrn§%io%e%q%%kl% 2§olo%% h%@ o% a

second bl ock as an~obj e of "assi"gniment “and "a "moti on vector assrgned to the

second bl ack it o, FE02020:00. 14 LAcALSG ARSIl e L6 CTRnac on

configuration whé n the assignnent I'nformation decodi ng nmeans

conf i gured t aedegade ¢ fe.gotl.oncyget b, 83S! GNTBALOLA! ANB! Lk edtnce

identificationi1n mat 1 o n signnment pattern prelimnar

determ ned by grupi g, QNe Q5 MPEe S4LONGH DI @Ko dd1 QEAER4t @ 13CHgvVe the

above object, an image processing system according to the present invention

i's an i mage BrRGESSEOEL SHSEEHNEONPrH S ¥haA il Ngr10 @appar atue fQlon
perform ng conpression coding of a noving picture by notion conpensated

prediieti on, anduatdeeod Mgt ARPRedldenicer PRINOT FbRJ tteC Y €581 aid rand
decodi ng of conpressed noving picture data by the notion conpensated
prediction, weeoednblibekeqdiifgluded in each unit of the first block.

It is also desirable to employ a configuration

wherein the reference frame information decoding step

is configured: to determine a predicted value of a

15 reference frame for one or more second blocks from the

selection situation of the reference frame in the first

block, or one or more second blocks located in the

vicinity; and to perform the decoding on the basis of

difference information of the reference frame outputted

20 as the information about the selection situation of the

reference frame, and the determined predicted value.

In order to achieve the above object, a decoding

method according to the present invention is a decoding

method of performing decompression and decoding of

25 compressed moving picture data by motion compensated

prediction, the decoding method comprising: a
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15 apparatus conprises: notion conpensated prediction nmeans for perform ng
the notion conpensated prediction while assigning one or nore notion
vectors in units of second bl ocks obtai ned by sub-dividing each cfPG3+3202-00
bl ocks resulting fromdivision of a frame of the noving 20 picture; and
assignnment information coding neans for outputting information about an
assi gnnent situation of the one or nore notion vectors to the second bl ocks
inanultiplexed formon a bitstream and wherein the decodi ng apparat us
conpri ses: asggiegimgrnion nforhexrnani @b ddesdidngameasised or ofiecodiauglimmt i on
vector assignnment information indicating which of one or nore notion 32
FP02- 0202- 00 ivéctiroes idecedediti @ exdieidion ofl tuee i sif Il gulediz it on
vector assigned in units of second bl ocks obtained by sub-dividing each of
first bl ocks ddgsdtiiiong fusad di Vi si bhdofeatipame ofintlke nwrady Piistrure 5
corresponds to; and notion conpensation neans for performng notion
conpensat i on as$ilggesot $ bn avest b scopeértiiad iof uanes ¥f MhRESsEaRN Dl ocks
on the basis of the notion vector assignnent information and generating a
predi ¢t ed i mkg@Cckeo Phtahned caye, SYR-F5VHHERT bracho Enpféysh GXfur ati on
wherein the notign conpensated prediction neans in the coding apparatus is
confi gured t &SFeidr® tHOMEHIVE S 1ComPdn Satld@ sy &fi & MOV W9 IR 4<Ki%ni ng t he
one or nore notjon vectors in units of second bl ocks, 15 regardl ess of

| ocati ons an@The? ndiiferoTof CORRSBEEEAEAMDI DK F ap?Ff%¥mbmchP§MRﬂeﬂrlthe

assignment information coding neans_is configured to use information about

the | ocati onSGPEWELENE bPEEREAEA 3t K 59 nbPaI%ot MOn LectBt s

i d to the 20 s | ock the i,nf I, bout th t
S Tuat on of e 1158 oro hot RS nbEFORCUBETor-07 CARA \WAGY oiR 1I5E 50 Gifont |

| nfornAt| O”W%%%%dl'c’%%o%eaé‘fréé‘t%‘ﬁ fegading ?EB%E%&%io%a%lcorHt'egr eqnego
decode t he t1on vector assr gnnent I'nf ormati on~as i nformat 1 on apbout a

e on o AR ke A5 A1, o oL Segh ANTE SRR Iy ot o
for both forward and backward directions.
According to this aspect, it becomes feasible to
accurately capture various motions in the first block

15 with a small overhead, to apply appropriate
bidirectional inter prediction to every one or more
second blocks capturing respective different motions,
and to implement efficient video transmission,
recording, and playback.

20 In order to achieve the above object, a decoding
method according to the present invention is a decoding
method of performing decompression and decoding of
compressed moving picture data by motion compensation
prediction, the decoding method comprising: a

25 prediction mode information decoding step o©of decoding

information about a selection situation of an inter
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It is also possible to enploy a configuration wherein the notion
conpensated prediction neans in the coding apparatus is configured to
performthe notion 5 conpensated prediction while assigning the of0ar02200
notion vectors in units of second bl ocks in accordance with an assi gnment
pattern prelimnarily determ ned by groupi ng one or nore second bl ocks;
wherein the assignnent information coding neans is configured to 10 use
identification information of the assignnent pattern as the information
about the as$rgoismitios megld @ ¢in ting mené red imriemutddsn asssianest iand
wherein the assignnment information decoding neans in the decodi ng apparatus
is configured tuyide sl it N6 afptdieh Aedtdie EIQthentoqks orread as
identification information of an assignnent pattern prelimnaril

det er mi ned byYgr subrfigvédéner sastie Sécohbr Bt oddeckisn vedettingadiiave the
above obj ect, a coding programaccording to the present invention is 20
configured t dyvasi®rcomdut e, 8 i i comppitidi®d RiFE di M %ppar at us
for perform ng conpressjion coding of a noving picture by notion conpensated
predi ction, EEEHEEacHafge tHRNSIRPEY nSEERNCSf SEHECALPEctidiof ntfRF

i nvention associagted with the aforenmenti oned coding 25 nethods. |In order to
achi eve the &G TbjRLIMOE fREobiRglBira ppesiese Do@%g&?rﬁ%ém ding to
the present invention.is configured to let a conmputer, which is

p .
i ncor por at ed FF a BEEDHUF hiCRppardCEeftdiper fR T n§SIECEMIFEssilgH Sd
decodi ng of conp .es,cs.ed novi nI? ]gi cturg.dﬁta by notion 3 conpensat ed q
predi ction, ST AP TEhe? sPERELTh 8BciiCof S fé 23§ &ete: T T
i nvention assqciated with the aforenenti oned decodi ng net hods. The above
obj ect and otN&r¥ S eat ures and advant ages of the present invention wll

becong, 10 appar ent pfé:;ésc{:zfr&figfq %& '%rt%gs 'rg éQStarEtb)éerc%ﬁn%rsr 19, 4191t

follow ng detail ed W réente to the acconpanyil ngecdor aw ngs.
oo e o AN DS Bl ok chont kel o s of o
apparatus. with a small overhead, to apply appropriate inter
prediction or intra prediction to every one or more
second blocks capturing respective different motions,
15 and to implement efficient video transmission,
recording, and playback.
It is possible to employ a configuration wherein
the prediction information decoding step or prediction
mode information decoding step is configured to decode
20 the information about the selection situation for the
one or more second blocks, from combinational
information between information about an assignment
situation of one or more motion vectors to the first
block and information about the selection situation,

25 included in each unit of the first block.

It is also possible to employ a configuration
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Fig. 3Ais a diagramshow ng the contents of a previous frame used in the
description of notion 20 conpensated inter prediction. Fig. 3B is a diagram
showi ng the contents of a present franme used in the description dfPGatdafiz-00
conpensated inter prediction. Fig. 9A is a diagram show ng Mbde 1 anong the
25 inter prediction nodes in H 26L. Fig. 4B is a diagram show ng Mdde 2
anong the 35 FPO2- 0202-00 inter prediction nodes in H 26L. Fig. 4Cis a

di agram showi ng Mode 3 anong the inter prediction nodes in H 26L. Fig. 4D
is a di agranwskegiing tbde Rredionyl athe iR fiommert igneddecodhngodeser n oH. 261L.
Fig. 9E is a diagram show ng Mbode 5 anong the inter prediction nodes in

H 26L. Fig. PFedsciignageds shdmirng tisde decadsng shep dsecopdddivetidon nodes
in H26L. 10 Fig. 4Gis a diagram show ng Mbde 7 anong the inter prediction
modes in H 26p. dricgdes the 4 nifgma tdlopwiahguthahei siedheatiloan Sritipdd on

i nformati on ambunt necessary for each Mdde of the inter prediction _nodes.

15 Fig. 6A i $0& dilgyr@am® sREWRGSa F99utd gebepkdf frRBd COMPIigiadh 9F@tt er ns in

an enbodi mrent of the invention. , , ,
5 information between information about a selection

situation of a reference frame out of a plurality of

reference frames and the information about the

selection situation for the one or more second blocks,

included in the unit consisting of the one or more
10 second blocks.

Incidentally, the present invention can also be
grasped from various aspects of the invention
assoclated with a coding apparatus using the coding
method, a decoding apparatus using the decoding method,

15 an image processing system comprised of these coding
apparatus and decoding apparatus, a decoding program
executed 1in the coding apparatus, and a decoding
program executed in the decoding apparatus, while
ensuring like action and effect. Namely, the invention

20 can be described as follows.

In order to achieve the above object, a coding
apparatus according to the present invention is a
coding apparatus for performing compression coding of a
moving picture by motion compensated prediction, the

25 coding apparatus comprising: motion compensated

prediction means for performing the motion compensated
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Fig. 6B is a diagramshow ng a second group of fixed division patterns in

an enbodi nent of the 20 invention. Fig. 6Cis a diagramshowing a third
group of fixed division patterns in an enbodi nent of the inventi oRP0F@205E00
is a diagram showi ng a fourth group of 25 fixed division patterns in an
enbodi nent of the invention. 36 FP02-0202-00 Fig. 7A is a diagram show ng
a case where a present nmacroblock is Mode 1 and the |eft, upper, and right
upper macrobl ocks thereof are Mbdes 0, 1, and 8, respectively. 5 Fig. 7B is
a di agr am shawi g et casewivhee eashé gopper argcrobl Bekeuyes iy efegteice frame
different fromthat of the present macroblock. Fig. 8Ais a diagramfor

expl ai ni ng t He fUroh Hfo st § e o) dot ok pradefi i Ve rakiedisrid i Edttbcessi ng

in 10 a case of Mde O.
of first blocks resulting from division of a frame of

the moving picture; and assignment information coding
5 means for outputting information about an assignment
situation of the one or more motion vectors to the

second blocks in a multiplexed form on a bitstream.
In this ~case, 1t 1is possible to employ a
configuration wherein the motion compensated prediction

10 means is configured to perform the motion compensated
prediction while assigning the one or more motion
vectors in units of second blocks, regardless of
locations and the number of second blocks in a first
block, and wherein the assignment information coding

15 means 1s configured to wuse information about the
locations of the second blocks and the one or more
motion vectors assigned to the second blocks, as the
information about the assignment situation of the one
or more motion vectors.

20 It is also possible to employ a configuration
wherein the motion compensated prediction means is
configured to perform the motion compensated prediction
while assigning the one or more motion vectors in units
of second Dblocks in accordance with an assignment

25 pattern preliminarily determined by grouping one or

more second Dblocks, and wherein the assignment
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Fig. 8Bis a diagramfor explaining the flow of notion vector predicted

val ue determ ning processing in a case of Mbde 1. Fig. 8Cis a diagramfor
expl aining the flow of 15 notion vector predicted value determ nikRp2-0202-00
processing in a case of Mode 7. Fig. 9 is a table show ng an exanpl e of
upper priorities and left priorities defined for each of the prediction
nodes in consideration of continuity of 20 notion from nei ghbori ng

macrobl ocks. Fig. 10A is a diagram show ng predicted values of notion
vectors fixedNfogmasaono egefipgedinadivh nide | aoRhegpredt groupuse fixed
division patterns. Fig. 10B is a diagram show ng predicted val ues of 25
nmoti on vect ofslenitiddiog tdioved nfe readh opr edi éticor Srddarmentt katsegdndsgr oup of
fixed division patterns. 37 FP02- 0202-00 Fig. 10C is a diagram show ng
predi cted valt®€s B I GPVePRE FNRe@ISPIGNIERT oS Eetht HRedPEt itH§ node in

the third group of fixed division patterns.
one Or more motlon vectors.

5 In order to achieve the above object, a decoding
apparatus according to the present invention 1is a
decoding apparatus for performing decompression and

decoding of compressed moving picture data by motion

compensated prediction, the decoding apparatus
10 comprising: assignment information decoding means for
decoding motion vector assignment information

indicating which of one or more motion vectors decoded

in each unit of the first block, a motion vector
assigned in units of second blocks obtained by sub-

15 dividing each of first blocks resulting from division
of a frame of the moving picture corresponds to; and

motion compensation means for performing motion
compensation using motion vectors specified in units of

the second blocks on the basis of the motion vector

20 assignment information and generating a predicted image.
In this case, it 1is possible to employ a

configuration wherein the assignment information
decoding means 1s configured to decode the motion

vector assignment information as information about a

25 location of a second block as an object of assignment

and a motion vector assigned to the second block.
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Fig. 10D is a diagram show ng predicted values of 5 notion vectors fixedly
given to each prediction node in the fourth group of fixed division
patterns. Fig. 11A is a diagram show ng a syntax of macrobl ock da&tEDf022-00
conpressed streamin H 26L. Fig. 11B is a diagram show ng a syntax of 10
macr obl ock data of a conpressed streamin the first enbodinent. Fig. 12 is
a flowhart showi ng the processing contents of the decodi ng apparatus in
the first enbodinment. 15 Fig. 13Ais a diagramshowing a first definition
exanpl e of a prediéti obs nedecexpressiete as A Xampilpar ya mepnififgemadtioon f or
designating an arbitrary assignment situation. Fig. 13B is a diagram

showi ng a sewbadedef ithe | ass2onaranp| Bnbirmapieni deicod imgdemesxps essed as
9X4 binary map information for designating an arbitrary assignment
situation. Ficgnfiggried at@i agesedshowibgg aAothiond deCtOt | @ sd@amsing of a
prediction node expressed as 4X4 binary 25 map information for designating
an arbitrarylasorgafapn sidsat ilslent3dicapen 020nfogneitgon14 8 aadi agram
showi ng a procedure of notion vector detection in the second enbodi ment.
Fig. 5 i s a2@Sagram$hdRiti§ranbrRdirgrgdddyr dedf ifstiesh bye romping
detection.5Fi g. 16A is a diagramfor explaining an exanpl ewhere thedegree of
continuity ofPPRpCFoRCEEoRRECIE0IPGEEASi's hi gh, anmong the codi ng net hods

of predi cti onnode information in the second enmpodi nent, Fig. 16B i,s a di agram
for expl aining an é?aﬁﬁéﬂ@mﬁ%r€QHﬂ%%%ﬁ eogBBBﬁﬂéhﬂqixbfaﬁnﬁqﬁge
frommacr obl ockB i s high, anong _t he codin% n%%hods of predi cti gnnode

i nformation PhOFRESIBBRY SEFBoCTERE ETg tP7 TS BTASENth MY SSHdihd % he
contents ofthe codin rocessin%.in t he second enbodinent.lSFiQfl Ais a

tabl e showi nd"an BX3Apl e 6P E5F& Engt 7Y TBY) . EOYPEEB 'S a Fabl€EAGW ng an
cxamyle o PUERSINA DRG] sttt e Sl
ke T e I R R D
secondenbodi gRRGy 19 ap85rhsuad dE38T ANk SAOME NGy anl G, SYIL 83 3%na
decoding of compressed moving picture data by the
motion compensated prediction, wherein the coding
15 apparatus comprises: motion compensated prediction
means for performing the motion compensated prediction
while assigning one or more motion vectors in units of
second blocks obtained by sub-dividing each of first
blocks resulting from division of a frame of the moving
20 picture; and assignment information coding means for
outputting information about an assignment situation of
the one or more motion vectors to the second blocks in
a multiplexed form on a bitstream; and wherein the
decoding apparatus comprises: assignment information
25 decoding means for decoding motion vector assignment

information indicating which of one or more motion
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FP02- 0202- 00 exanpl e of macrobl ock data of a conpressed streamin the
second enbodinent. Fig. 20 is a flowhart show ng the processing contents
of the decodi ng apparatus in the second 5 enbodinent. Fig. 21 i sE®02-0202-00
fl omchart showi ng the processing contents of the coding apparatus in the
third enbodinent. Fig. 22 is a diagramto explain the processing 10
contents of the coding apparatus in the third enbodinment. Fig. 23Ais a

di agram showi ng an exanpl e of zigzag scan of a scan table. Fig. 23Bis a

di agram showagtansexdggidedf in5 ¢weh zomisl eEarkhsf &isedn tlabtle. Eig. 23C
is a diagramshow ng an exanple of Hilbert scan of a scan table. Fig. 24A

i s a di agram"@hd@Nngvaceri nespbanedanphe shisspr edi ceeeAnAodelek&pei n
discrimnation of 20 intra/inter is nmade alon%.a di agonal direction and two
noti on vect oPRtaieetdsed FHPafivadénrdpreghcPédisEgiehtiorkst KespelinA

enbodi nent. Fig. 24B i s a diagramshow ng a definition exanple of a
predi cti on nmbdeMi nIHHiLEROR né&rOM(xﬁ@Q@?ZSDEiVFH%d AV &N Epp8rt CEHESI ower

segnents, the upper segnent being predicted by intra prediction while the
40 BP0O2- 0269rgesponds  to; an motion compensation means for

performing motion compensation using motion vectors
specified in units of the second blocks on the basis of
the motion vector assignment information and generating
a predicted image.

10 In this «case, 1t 1s ©possible to employ a
configuration wherein the motion compensated prediction
means in the coding apparatus is configured to perform
the motion compensated prediction while assigning the
one or more motion vectors in units of second blocks,

15 regardless of locations and the number of the second
blocks in a first block:; wherein the assignment
information coding means is configured to use
information about the locations of the second blocks
and the one or more motion vectors assigned to the

20 second blocks, as the information about the assignment
situation of the one or more motion vectors; and
wherein the assignment information decoding means in
the decoding apparatus 1is configured to decode the
motion vector assignment information as information

25 about a location of a second block as an object of

assignment and a motion vector assigned to the second
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| ower segnent by inter prediction, in the fourth enbodinment. Fig. 25A is a
di agram showi ng a plane of intra/inter classification. 5 Fig. 25Bis a

di agram showi ng planes of intra prediction nmethods. Fig. 25C i s &Rficadgiadd-00
showi ng a plane of notion vector assignnent. Fig. 26A is a diagram show ng
a plane of 10 intra/inter classification. Fig. 26B is a diagram show ng

pl anes of intra prediction nmethods where only sub-bl ocks corresponding to
intra or inter prediction are converted into bit plane data. 15 Fig. 26Cis
a di agram shbvwiond.a pl ane of notion vector assignment where only sub-bl ocks
corresponding to intra or inter prediction are converted into bit plane
data. Fig. 27 is aldi abg? amlisisowbagsahlexdimpl emphowhi & h c20 ftllgeiréas®rof Fi g.
24A is converted by the coding nethod 2 in the fourth enbodinent. Fig. 28

i s a di agramvsleswiing tdiss yintahorof Comee bt bek BBedletlian chrpresdad ther eam
corresponding to the coding nethod 1 in the fourth enbodi nent. 25 Fig. 29

i s a di agr anCOHNONPRPEYFEEX 6F R oI Wwidd dhPa RFF P Bbnphes §OF 196 eam
corresponding to 41 FP02- 0202-00 t he codi ngnmethod 2 in the fourth
embodi®ment . FCGMBEiS§ t& IdiRFAEA IS HYL X s§ht ok DR 9aEPBbPBEK @&t F3F a
conpressed stream correspondi ng tothe codin nsth?d gﬁin the fourth
enbodinent.SﬁPéF@fiW?9¥Qﬁ%nﬁQNH%ﬁ%ﬁﬁﬂg 3eSYRt aR16FHEcF-EbIAGICFIRCS a
conpressed str.eam correspondi ng tothe codi ngnet hod, 4 i he fourth

enbod ment . Fifg Lo AT 55 KA BRWEFG BEOLTPINEF oméx SR5FEOPE P ct i on
nmode set usin%~the m ni numlOnunber _ of grediﬁéigg des.F'%.BZB L}la di agr am
showi ng a defr ¥ ofexdaiil e UF a Predi cPFoR"Hod8-8&t 5 isi Ef fd s mai%r nunber

of noti on vectaors presented_in t 'Q§kﬁnbodinent.15FigO§§C S Qiagram

f
showi ng a dePEitErBRatanbl EBT& FPRaiQIen bt Ser ust Ry hangdi Vit onsand
TRy LI on YRG! Or8a g 30 Po { aBE BRYRG & £Odp G0N

. Yr A eQnof
ref erence frame infornation ih Bis a | e 'show ng an

exarpl e of cgdtsasyl onag eygontinathons of referencent At qonene

i nformation. is a diragram show ng a synt ax of macr obl ockdat a

corr espondi n%ittgl_altz:ii%'n 338 Fitﬂe?’_ll@‘nias grt ar{%_lee shovd 19, Cafl&Scors;  and
sw t ched25according to the predicted value Iin the case where aval ue before

a change or grRnediCtedeValdis Maerd information decoding means in

the decoding apparatus 1is configured to decode the

15 motion vector assignment information as identification

information of an assignment pattern preliminarily

determined by grouping one or more second blocks.

In order to achieve the above object, a coding

program according to the present invention is

20 configured to let a computer, which is incorporated in

a coding apparatus for performing compression coding of

a moving picture by motion compensated prediction,

execute each of the steps in each of the aspects of the

invention associated with the aforementioned coding

25 methods.

In order to achieve the above object, a decoding
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42 FP02-0202-00 Fig. 34B is a table show ng codes switched according to
the predicted value in the case where the predicted value was 4. Fig. 35A
is a diagram showi ng a division exanple 5 of a macrobl ock for explPdi2ridZg2-00
pronotion of efficiency in coding of orthogonal transform coefficient data.
Fig. 35B is a diagramshow ng an exanple of transmtting the presence or
absence of a significant coefficient in each 8x8 block unit. 10Fig. 35C isa
di agram showi ng an exanple oftransmtting the presence or absence of a

si gni fi cant coebbirement a¢poedthg segreent &her egpboasE&ny. 3Igwdrgd ati agi.am f or
expl ai ni ng thenotionvector detectionprocessing in the casewherel5adaptation
is carried ogpnfépuzedoiticord atect oty angel ¢ ihelnprhenboddment . Fi g.
36B isa diagram for explaining thenotionvector detectionprocessing in the
casewher eadapt #9WHing nepRrarated S0 RATRHEIRS | dnverPbeDsear éRdr ange in
the fifth enbodinment.Fig. 37A isa diagram for explaining anoti onvector

predi cti onr uPecapéng tHe £PPBEE§EEHp WTFINGJBEIF4rdn 45act PNsTPRiPRe fifth
enbodi nent. Fig. 37B isa diagram for expl aining anoti on25vect or _

predi €t i onr uFEMRBHEE tEHe RSB DU EEFPkBd SHGH sPbn Th&t t 2F#RS i ANt he
fifth enbodi nent. 43 FP02-0202-00_Fig. 37Cis a diagramfor explaining a
noti on vect ofF2fPedifct FBR AFPECESoRE t ﬁget HiYE gridlip %gs?‘?%(%ﬁe(éli Yitdfon
patterns in the fifth enbodinment. Fig. 37D s a diagramfor explaining a
motion 5 vectof 6?86?6‘?%1’10%%dSEBE‘gnﬂhE‘erGthsh group of fixed division

patterns in the fl&hg € aqgégEn%kﬁect and other features and

advantages of the present invention will become
10 apparent to those skilled in the art by referring to
the following detailed description with reference to
the accompanying drawings.
Brief Description of the Drawings
Fig. 1 1is a configuration diagram of a coding
15 apparatus.

Fig. 2 is a configuration diagram of a decoding
apparatus.

Fig. 3A 1s a diagram showing the contents of a
previous frame used in the description of motion

20 compensated inter prediction.

Fig. 3B 1is a diagram showing the contents of a
present frame wused in the description of motion
compensated inter prediction.

Fig. 4A 1is a diagram showing Mode 1 among the

25 inter prediction modes in H.Z26L.

Fig. 4B 1is a diagram showing Mode 2 among the

35



Fig. 38 is a flowhart show ng the notion vector detection processing in
the fifth enbodinent. Fig. 39 is a diagram show ng an exanple of 10
bidirectional prediction in the sixth enbodinent. Fig. 40A is a dia@z-a®202-00
showi ng a syntax upon bidirectional notion conpensated prediction in H 26L.
Fig. 40B is a diagram showi ng a syntax of macrobl ock data of a conpressed
streamin the sixth 15 enbodinent. Fig. 41 is a code table of nacrobl ock
type information in the sixth enbodinment. Fig. 42 is a code table of

ref erence framgdmfroradhtdtaren madss slinctth Zatbodi nent. 20 Fig. 43 is a

fl omchart showi ng the basic operation of the coding apparatus. Fig. 94 is a
fl owchart showi ng tEHg -ba4f c ispex adilegrem tHeowiecndMrgeapparabng. Best Mde
for Carrying out the Invention 25 Various enbodi ments of the present

i nvention w lintsr dessgidddrbatanies rirotdetel 44  FP02- 0202-00 First, the
first enbodi nent of the present invention wll describe the video codlng
appar atus confi guréd%-o #Rpliement déadirag i homcrdbMeek uhi emonpartthiecul arly,

t he V|deo codi ng appar atus and decodln%
inter prediction modes in 26L.

Fig. 4E is a diagram showing Mode 5 among the
inter prediction modes in H.Z26L.

Fig. 4F is a diagram showing Mode 6 among the
inter prediction modes in H.26L.

10 Fig. 4G is a diagram showing Mode 7 among the
inter prediction modes in H.26L.

Fig. 5 is a table showing the minimum transmitted
information amount necessary for each Mode of the inter
prediction modes.

15 Fig. 6A 1is a diagram showing a first group of
fixed division ©patterns 1in an embodiment of the
invention.

Fig. 6B 1s a diagram showing a second group of
fixed division patterns in an embodiment of the

20 invention.

Fig. 6C 1is a diagram showing a third group of
fixed division patterns in an embocdiment of the
invention.

Fig. 6D is a diagram showing a fourth group of

25 fixed divisicn patterns in an embodiment of the

invention.
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5 apparatus configured to performthe notion conpensated prediction while
assigning up to tw notion vectors to sub-bl ocks obtained by dividing a
macr obl ock in 4X4 pixel units. The configurations and operationsF&02tR€02-00
i mge 10 codi ng and decodi ng appar atus based on the H 26L coding nethod to
whi ch the present invention is applied will be described below. Fig. 1
shows the configuration of the coding apparatus and Fig. 2 the
configuration of the decoding 15 apparatus. In the coding apparatus of Fig.
1, information conpi@ssi’dh 6f vaddeblaigaal SheWilmgl efrendak byheg@ucing t he
redundancy present in the tenporal direction by notion conpensated inter
predi ction apBeseRt hBRCreRLErKy ishdledaiuhdandy theéndisfithg #PP¢he 20dspati al
direction by orthogonal transform Figs. 3A and 3B provide illustrations to
expl ai n the Fb¥PbnUEBRpeRssredlrrksr theadiodt iddre aWRfEGIﬁ s 4N t8Ei §: 4G the
schenme of the block matching processing. Fig. 43 is a flowhart show ng the
basi ¢ oper at F8PP8ftihel¥odi ng 25 apparatus and Fig. 44 a flowchart show ng
t he basi c operation, of the decodi ng apparatus. 45 FP02- 0202- 00 The
oper afi ons of the £bdi ndBant® décditft Y AppaFred8IsiowRerh FIRETS SR8 Fig. 2
wi || be described bel Owbw tﬁg reference to these_draw gg%f An | nput video
signal 1 in BPRST1MPETEPLPE B5§8qdencd DT Tant I Mages i Taha Fnt F A8
description Jgerei ngfﬁﬁr it wi IL re reégnt a signal of a frame inage unit. A
frame i mge 425 @bdrig BhFaEE i 89répt %hped by a present frame 30B in
FF): o ;”B- The presept frage ;308 ig; diyided intg fixed sauare £egions of 16
motion vector predicted value determining processing in
10 a case of Mode 0.

Fig. 8B 1is a diagram for explaining the flow of
motion vector predicted value determining processing in
a case of Mode 1.

Fig. 8C is a diagram for explaining the flow of

15 motion vector predicted value determining processing in
a case of Mode 7.

Fig. 9 1is a table showing an example of upper
priorities and left priorities defined for each of the
prediction modes in consideration of continuity of

20 motion from neighboring macroblocks.

Fig. 10A is a diagram showing predicted values of
motion vectors fixedly given to each prediction mode in
the first group of fixed division patterns.

Fig. 10B is a diagram showing predicted values of

25 motion vectors fixedly given to each prediction mode in

the second group of fixed division patterns.
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10 16 lines (called macrobl ocks), and the foll ow ng coding processing is
carried out in each unit of a square region. Each macrobl ock of the present
franme 30Bis first fed to notion detector 2, which perforns deterfRGat@ahe-00
15 of prediction node 3 and detection of notion vectors 4 the nunber of

whi ch corresponds to the predic~i on node determined. In the H 26L coding

nmet hod, the prediction nodes 3 prepared include an intra prediction node of
perform ng spatial prediction using coded nei ghboring 20 pixels on the sane

space and a pl ural iFilg -ofl OCntier aprdddicgtamoshendey @fr gserdftechiveg Uest i
conpensated prediction using a tenporally different coded frane inmge
(e.g., a preViodd®rf vaes o30A fixemly BAEn d&fd add caddg tsehem®@dss 1ar r anged
to switch between these nodes 25 in nmacrobl ock units according to |ocal
properties ofthehéhiifde@rsiughalf <d xesd 1 Wes il Patdg¥@S-orm ef fici ent 46
FP02- 0202- 00 ,

Fig. 10D is a diagram showing predicted values of

5 motion vectors fixedly given to each prediction mode in
the fourth group of fixed division patterns.

Fig. 11A is a diagram showing a syntax of
macroblock data of a compressed stream in H.26L.

Fig. 11B 1is a diagram showing a syntax of

10 macroblock data of a compressed stream in the first
embodiment.

Fig. 12 is a flowchart showing the processing
contents o©f the decoding apparatus in the first
embodiment.

15 Fig. 13A is a diagram showing a first definition
example of a prediction mode expressed as 4x4 binary
map information for designating an arbitrary assignment
situation.

Fig. 13B is a diagram showing a second definition

20 example of a prediction mode expressed as 4x4 binary
map information for designating an arbitrary assignment
situation.

Fig. 13C is a diagram showing a third definition
example of a prediction mode expressed as 4x4 binary

25 map information for designating an arbitrary assignment

situation.
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information conpression. Nanely, in the flowhart of Fig. 43, the input
video signal 1 is fed into the coding apparatus (SO ), notion detection
(S02) and notion conpensation (S03) 5 are then carried out, and spai2a0202-00
predi ction (S04) described hereinafter is carried out by the spatial

predi ctor 9. The notion conpensated prediction is a technique of searching
a decoded image of the previous frane 30A 10 for a signal pattern
(predicted value) simlar to an input imge of the present frane 30B within
a predeterm ned sedigh radAgeis2,a detiegtriamy ahspanigal adi spbaedment chmount in
the formof a notion vector (e. g., detecting a spatial displacenent anount
of wheel 15 3Ptd®rg Vesttiagn dedtadri BB)Ln drik tsems g temibagimantedi cti ve
residual signal and the notion vector as coding information, as shown in
Fig. 3A and Fig. 3B1gH 46L 4§ ¢viddegnaye sdendma e hsfr innagedureadiat i on
modes as shown in Figs. 4A to 4G More precisely, 20 H 26L al so provides a
predi cti on mMIPEISM dEHHENRY dsivesitss Qxki p node) at identical |ocations of the
previous frame as they are, which is useful in the case of still images,

but it°will be oni fi€d hedkei hSfar Haorad efre’ esnkaibindedsr iptawNLe The
notion vector is detected in 25 a 16x16 pixel unit in Mode 1 of Fig. 4A in
each 8x16 pi ¥&14i tthe MSGeTreeof & g. c8BLipHi&ach Aloxgmprten 47 rom
FP02-0202-00 unit .in de 3, of Fig. 9C, in each 8x8 pixel unit _in Mde 4 of
Fig. 4D, in é‘%o&@%xé 4RIt MR D LBy COdENT| PeERMAB R4 pi xel

it in Mbde 6 of, Fig. 4 F, . i h .4X4 pi xel jt i ode 7 of Fi
4G These 5 SFE1 Tyees T epr BoTRin o ddb. s Sy AARISRTE of ot on
detection units insi.de Hnﬁ%nacrobkpck and_ﬁre intended for _accurately
hat Eaf @ st" i H°T n8*RagFBbP8cR? HE S on

capturing various -ons

detector 2 evgl uyates ch roblock 10 as.to.all the inter prediction
nndeglgf Fig§%e tdu%% aﬁ%%ggﬁecﬁ%ga ﬁ88§1ﬁﬁégéd é%Fongo 6O§re§%ﬁy]the

h ahest, codl RSELRIATOR The ST SEDE SHRY, LScabee Ay
sel ected if k&ediction mode information in the second embodiment.
Fig. 17 is a flowchart showing the contents of
the coding processing in the second embodiment.
15 Fig. 18A 1is a table showing an example of code
length CB(4).
Fig. 18B is a table showing an example of code
length CB(3).
Fig. 18C is a table showing an example of code
20 length CB(2).
Fig. 19A is a diagram showing a syntax of
macroblock data of a compressed stream in H.26L.
Fig. 19B is a diagram showing a simplest syntax
example of macroblock data of a compressed stream in

25 the second embodiment.

Fig. 19C 1is a diagram showing another syntax
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15 provides the higher efficiency than the inter prediction nodes. Wen an
inter prediction node is selected, it results in detecting and transmtting
a notion vector or notion vectors 4 by the nunber defined in the §R0&di0026190
node 3 selected (up to sixteen notion 20 vectors per nmacrobl ock). No notion
vector 4 is transmtted when the intra prediction node is chosen. Wien an
inter prediction node is chosen, the determ ned prediction node 3 and
notion vectors 4 are sent to notion conpensator 5, which extracts a notion
25 conpensat edappédi cif veatnageo8kofdadgachofraer alsimgrle sdach sefearnde to a
coded image signal 7 of a previous frame 98 FP02-0202-00 in frame nenory
6 with use otheheegondormbedtioest4. Wien the intra prediction node is
chosen, the spatial predictor 9 generates a predicted value 10 with
reference to the n€ighbot® ngscoded g i gARPWINIA T | RAlICESEsad,

predi cted value 11 is selected out of the notion conpensated predictive

i mage 8 and €RBLEPES cPEd FAkue dEGOEANChe APRSTSLHE t RE pitéi cERER"Fode 3,

at switch 12. A predictive residual signal 13 is generated as a 10 signa

i ndi c&ting acdPPréreRte bet ween the foregoing predicted val ue 11 and i nput
video signal 1 (SO5.in Fig. 43), and the predictive residual signal 13 is
fed to orthogonal Fllansf%fm%rs 12 tio WChatnsPEPHERTI Nty o PERGGSTARI
transformcoefficients 15 by orthogonal 15 transforng%ﬁOG%. The qrt hogonal
transf orm cobPPtEPéRt s A5 arBef eFIH HuanfPRBF2E85t o coher t&dCht o
guanti zed ort%g%onal transform coefficients 17 by quantization (S07), and
the quanti ze® FHE&BH&I transformcoefficients 17 are fed to variable

| engt h 20 encoder 23. EnjJo coding is carried . out herein_to nul.tiplex
coded data on a co%ﬁlgésrsge% g%/r garﬁﬁjzgg]f%&%? AHHSUGh OhTt PESFESHEi g. 43,
t he antized orthogonal -tr formcaoeffic] are |l o |y ed via
dequg§tizer ¥ %533%%nvé?%e gg hoéghdﬁl 5 %Fgﬁéggggerjﬁb oﬁﬁ%hetgﬁﬁgﬁ hand
and the resulfant;is,@dded to the predicted value 11 to yield a locally

Fig. 23A 1is a diagram showing an example of
zigzag scan of a scan table.
Fig. 23B 1is a diagram showing an example of
15 horizontal scan of a scan table.
Fig. 23C 1is a diagram showing an example of
Hilbert scan of a scan table.
Fig. 24A 1is a diagram showing a definition
example of a prediction mode wherein discrimination of
20 intra/inter is made along a diagonal direction and two
motion vectors are used in an inter predicted segment
in the fourth embodiment.
Fig. 24B is a diagram showing a definition
example of a prediction mode in which a macroblock 1is
25 divided into wupper and lower segments, the upper

segment being predicted by intra prediction while the
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49 FP02- 0202- 00 decoded i nage 20. The locally decoded inmage 20 is fed to
|l oop filter 21 for renoving degradati on of block distortion and others on

t he boundary of the orthogonal transform block, and the loop fil tEr0240202-00
filters the 5 boundary pixels to obtain a filtered, |ocally decoded inage
22, which is put into the frane nenory 6. The inmage data stored in the
frame nmenory 6 is used as reference data 7 for the notion conpensated

predi ction of subsequent frames. 10 The prediction node 3 is al so subjected
to the entropywsodi rgpdmergac pymadmdtdoc ko naditctiirort,he ivar itatd e fleangthh
encoder 23 and the resultant is nultiplexed on the conpressed stream 24
(S08). The cemposkigetitstream 24 yielded in this way is outputted (S09). 15
The operation of the decoding apparatus will be described next on the basis
of Fig. 2 and Fig. F44. | 2%Mhe decodli ndgiappanat aspwihg cenprdssed siff eam 24
as coded data is first received (S21 in Fig. 44), variable |length decoder
25 then det ecirs: & /Siyyier ohigsgiiforeatoran 20 i ndicating the head of each
frame, and thereafter the prediction node 3, notion vectors) 4, and

quant ized orthogondlid-r ad8®orid ceeftiaguam sshowine ddeodsd PR intra

prediction methods.

Fig. 25C is a diagram showing a plane of motion
vector assignment.

Fig. 26A 1is a diagram showing a plane of

10 intra/inter classification.

Fig. 26B 1is a diagram showing planes of intra
prediction methods where only sub-blocks corresponding
to intra or inter prediction are converted into bit
plane data.

15 Fig. 26C is a diagram showing a plane of motion
vector assignment where only sub-blocks corresponding
to intra or inter prediction are converted into bit
plane data.

Fig. 27 is a diagram showing an example in which

20 the case of Fig. 24A 1is converted by the coding method
2 in the fourth embodiment.

Fig. 28 1s a diagram showing a syntax of
macroblock data of a compressed stream corresponding to
the coding method 1 in the fourth embodiment.

25 Fig. 29 1is a diagram showing a syntax of

macroblock data of a compressed stream corresponding to
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each macrobl ock unit (S22). Wien the prediction node 3 is an inter
prediction 25 node (in the case of the affirmative judgnent in S23), each
notion vector 4 is fed to notion conpensator 5 and 50 FP02- 020ZH®-td2-00
notion conpensator 5 extracts an inmage portion having noved by the notion
vector 4, as a notion conpensated predictive imge 8 fromfrane nenory 26
(which is used in simlar fashion to the frame nenory 5 6) (S24), as in the
case of the operation of the coding apparatus. On the other hand, when the
predi cti on nbdé goddnghaeithedaZpiaditbe deurtde efbordimendase of the negative
judgment in S23), the spatial predictor 9 generates the predicted value 10
with reference to FRE-103Rei difbord ngdcddiean i nalgewsignak 7Sy828K. Ilof t andem
wth S23 to S25, dequantizer 18 dequantizes the predictive residual signal
(S26) and i nT8F$ePPEKogaRal Ofr anSPBPFEESEd SEXRSIS OLResPoaddnchégonal
transform (S27) in order, thereby generating 15 a decoded val ue of the
predictive r &E8FdGRAIBEgREIE o8N 3t He Gpﬁeﬁoﬁé%@,eﬁbppﬁﬁﬁnﬁredicted val ue 11
is de%ernined accordi ng ég the prediction node 3 at switch 12, and it is
added>t o the abovefd8coddd vadiSue df FIRIARAI BRPYENF esPdusdlNERgnalCtt hus
generated to ielg a EO decoded inagg 20 g 28). It is further fed through
loop filter BECESPIBEE A2kt PhaP, CABREEEF S SHr6alc EQTFREFENFSNGSES) | and

t he reproduc image is 0 tted in predetermned display timng to a

di spl ay devigge(gggfnﬁomngggdécéntﬁ@ep§8Fﬁsé.e?ﬁQd&E@ ded, reproduced 25
LgaggegzihstﬁLSﬁDFFEH[EEQZEheiEragE g?%%& m26s %WH%% S%ned%f¥%ftQO%rder to

example of a prediction mode set wusing the minimum

10 number of prediction modes.

Fig. 32B 1is a diagram showing a definition
example of a prediction mode set using the smaller
number of motion vectors presented in the first
embodiment.

15 Fig. 32C 1is a diagram showing a definition
example of a prediction mode set using many divisions
and many motion vectors.

Fig. 33A is a table showing a code configuration
of reference frame information in H.26L.

20 Fig. 33B i1s a table showing an example of codes
assigned to combinations of reference frame information.

Fig. 33C 1is a diagram showing a syntax of
macroblock data corresponding to Fig. 33B.

Fig. 34A 1is a table showing codes switched

25 according to the predicted value in the case where a

value before a change or a predicted value was 0.
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FP02- 0202- 00 conpensati on of subsequent frames. Here the inmage data 20, 22
takes the sane values as the data of the sanme nunbers in the coding
apparatus. The description will transfer to the detailed 5 descrip02m02§2-00
the present enbodinent, and it is noted that the present enbodinent is
characterized by the definitions of the prediction nodes 3 (particularly,
the inter prediction nodes) and notion vectors 4 included in the conpressed
stream 24 and the operations 10 of the notion detector 2 and the notion
conpensator 5 in tkédaf oBdifentisoned dedily sfipariatcus cote decoditiashbpar at us
shown in Fig. 1 and Fig. 2. For this reason, the description hereinafter

wi Il be gi vemasansifgeds® oihe herepeehed onabhet he FbBEi 6/ Sgetd&sr theand t he
15 definitions of the prediction nodes 3 and notion vectors 4 about the
codi ng appar &ngstigieduvad Jodas dn t he procedure of decoding the video
signal fromthe prediction nodes 3 and notion vectors 4 about the decoding
apparatus. 20 |~ Défigni t3¥hsi vfafdkedrant FBAVIBEt 6r HdisdiprerRxaiati®r ns The
notion detector 2 eval uates each nacrobl ock as to all the prediction nodes
prepared and Adet®ct3CERhboek wiPh EKRLIALGRBSt PESECRG 98 OifciicyF ififtfa 25
correspondi ng notion vector or notion vectors. In the H 26L codi ng net hod

of the conventi GRAI &I thagesd el s =T gt hdadifown i n Fi gs.
4 are investigated A ths Enter predj.cti on nodes, whereas the present
enbodi ment enpl oys “&%on PGurafi oh \iéf'}égé'l_aﬁltﬁ OFik8d aitvi STIHP pat tEr ns
shown in Fi 9s- 6A t.Q 6D arg reBared as inter 5 prediction nodes and a node
Wi th the best"@SHTHg B crEnch TEBRBsE R TheSd, “ad  he 1ot of
assigning up to .not.i an vectors 4 n - 4X4 bl ack (subbl ock) units. The
reason why tr?é)epftaﬁj\ft%:elreﬁlst of* B Bé(lé 3)0106% at'e'used as the fixed division

patt gris i s that lg,iigéi i §sexpect egl t@@ggcﬁ@nsfghg%%ﬁr ngnargxgrgp%get#éghest

usage frequency as a vision rule, or I ng e Interior

mRcr oDl cK | ML IHR SAGRPN R EOL-EXANPLE AABILETD:l B WGH Meshars are

assigned to a centra ion a perip region is
coefficient in each segmental region.

Fig. 36A is a diagram for explaining the motion

vector detection processing in the case where
15 adaptation is carried out for a motion vector search
range in the fifth embodiment.

Fig. 36B is a diagram for explaining the motion
vector detection processing in the case where
adaptation is not carried out for the motion vector

20 search range in the fifth embodiment.

Fig. 37A 1s a diagram for explaining a motion
vector prediction rule about the first group of fixed
division patterns in the fifth embodiment.

Fig. 37B is a diagram for explaining a motion

25 vector prediction rule about the second group of fixed

division patterns in the fifth embodiment.
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15 including an extrenely local notion within 16 pixels X 16 |ines, and
such a case rarely occurs in imges. On the other hand, the division
patterns prepared in Figs. 6A to 6D indicate patterns in which a RB-dx#02-00
notion in the horizontal, vertical, or oblique direction is 20 conti nuous
to the outside of the macroblock, and it is expected that they have high
usage frequency. In Figs. 6B to 6D anong these, white regions and gray
regions represent discrimnation of notion vector assignment and permt the
interior of the nmaérighl oTkCt dsbea notliagra®s Towi depliad niingsea patatterans and to
be subjected to the notion conpensated prediction based thereon. 53

FP02- 0202- 00 VectMsdeo e dbifctHiqn Al e t Abopticitdisl ddki {dlexaeupi Rél ) ixegi on is
predi cted by one notion vector. This is exactly the sanme definition as Mde
1 of the int@dvpsd@ncriashempdesni hiehd 1HtI6enbogiingntet hod. In Modes 5 1
and 2 of Fig. 6B, the macroblock is divided into two regions of 16x8 pixels
or 8x16 pixels, andiBhes®’Rrésaldoddq@ingdl efert @XWBAdH1N%nd FGtian gs. 4B
and 4C. On the other hand, Mbde 3 and the subsequent nodes of Figs. 6C and
6D ar® node JEECRIt LGRSy ivuke prutothbeedenttenBsairrert, Er®dbdes 3
to 6 of Fig. 6C permit uneven division of the macroblock in the horizontal
and vertical SdViEdOroRs t tRRE Sukey éRehdritioneabosidendrti cal division is

hi ghly useful, particularly, at portions where a new i mage pattern

gradual |y appears &491538t ithe® stteer@byeSheti Plerhfr BONEde VESIAT t he
subsequent nodes of Fig. 6D permt, divisiQ f the jnterior of the

macr obl ock i MSERETION §FEFSSELE: IR t¥ﬁe fd“rc.}LIti L?é“bdiotﬁ“heln&n i s highly useful
in capturing di sco?t.i nui §¥9 of noti on. al ong a_boundary portion .of ag 20
object or in predi étPng a”new’i nage™ P&t 1 Br > APpHELY | nadpf (R r &dn

cor nery As d%scr.i beg.abo e onI.yC t.wo mot i Q) VECLOrs are.; s%it gned in all the

nodes “except fléjrlrﬁg e aoflp ieél.l é&,onanl&l tthee ﬁrlgparftl on o ie vari ous

o o 1 o PA o BREELES ot 6 TRmgt ek Lhaloean ot
FP02- 0202- 00y, i rectional motion compensated prediction in H.26L.
Fig. 40B 1s a diagram showing a syntax of
macroblock data of a compressed stream in the sixth
15 embodiment.
Fig. 41 1is a code table of macroblock type
information in the sixth embodiment.
Fig. 42 1is a code table of reference frame
information in the sixth embodiment.
20 Fig. 43 is a flowchart showing the basic
operation of the coding apparatus.
Fig. 44 is a flowchart showing the Dbasic
operation of the decoding apparatus.
Best Mode for Carrying out the Invention

25 Various embodiments of the present invention will

be described below in order.
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accurately captured by the small nunber of notion vectors. The groupi ng of
Modes 0-14 of Figs. 6A to 6D into four groups (group GL of Fig. 6A group
& of Fig. 6B, 5 group G3 of Fig. 6C, and group 4 of Fig. 6D) i rkHatE02-00
the difference in the amount of codes in transm ssion of each prediction
node. Since the present enbodi nent has the nunber of nodes being tw ce the
nunber of the H 26L prediction node information of Figs. 4Ato 4G 10

vari abl e length coding by variable code | ength assignnment is perforned
according to the naner,of tdievi siiorss, témbdidimenion diretheonpremsentte area
rati o of divided regions in each node, in order to inplenment efficient
codi ng of thenoeethead. wEldm dhecyikapoim IElddfo t edinmtberppfrdituissi ons,
the shortest code is first assigned to Mode O with the small est nunber of
nmot i on vect ocoadd gwirekl t he sitehlermrer headliagongnalmached hdes unisgener al
vi deo signals have very high tenporal correlation, and thus the need for

di vi si on of vh&tigulatrdwi ortlof ggéem(\;p@lléln@ckammmmwgan@ PSciogid nigs | ower
than in the case of the notion conpensation (Mtion Conpensation: M) in
each Facr obl épRagRitls condarvingy tte pesberrdtpat Metasn compensedsidder ed
that the frequency of horizontal and vertical division patterns 25 is

hi gher than PEEISEIEH i"gue edidasiBH PatiRr k3, tFPoRPEABNPVEFEPEY P vi deo
signals. Furthernore, the code 55 FPQ2-0202-00 | engths of the even

di vi si on ar e 386 PdRGKSer OPF dhReRe AN eAPBLALREhA MECEEPLRSY t+ r dddce t he
average predictive residual power by MCin even block size and in units of
the sane are®1$flt N8R0 segnents. On the 5 other hand, the uneven division
is considered to s%bt uses_where ew_i mage $attern appears, particularly,

at the screen edge 2fd GHEH O HELTRT APEdICRT bR TS Amdé f bRE ar AEge
patt qen portgn Ay SadY Xt dd ot I e bl LiOWIAST S8 the
method to which the present invention is applied will
be described below.
Fig. 1 shows the configuration of the coding
apparatus and Fig. 2 the configuration of the decoding
15 apparatus. In the coding apparatus of Fig. 1,
information compression of video signal is implemented
by reducing the redundancy present in the temporal
direction by motion compensated inter prediction and
further reducing the redundancy remaining in the
20 spatial direction by orthogonal transform. Figs. 3A
and 3B provide illustrations to explain the motion
compensated inter prediction and Fig. 4A to Fig. 4G the
scheme of the block matching processing. Fig. 43 is a
flowchart showing the basic operation of the coding

25 apparatus and Fig. 44 a flowchart showing the basic

operation of the decoding apparatus.
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10 is suitable for uses where a notion that cannot be captured by only

hori zontal and vertical notions is captured on a contour of a noving object
in an image and that the frequency of occurrence thereof is generH03-0240ier00
than those of the other nodes. 15 However, this variable | ength coding

met hod i s nonuni que, and, for performng the variable | ength coding of a
predi ction node of a certain macroblock, it is also possible to enploy a
met hod of perform ng the code | ength assignnment in consideration of
situations 20 (confért s)orsfragriertict i oh nbdes igrdireg nekgdbordesed itiger eof .
For exanple, in the case of coding of a prediction node of a certain

macr obl ock, SRPpISitNg thewrefin ey obl oekdi Eigbdeé @iandbehgdsemibgsper
macrobl ock is Mdde 9, it can be contenplated that notion division 25

i nheriting tkelpat véth seiRreace ttendsese dgpaandisn the present macr obl ock.
Nanmely, it is conceivable in this 56  FP02-0202-00 case to enpl oy such an
ingenuity as to ch@fgel@Pébde tdfsl esagBatdihg o paFanet el o pPriddi ction
node situations (contexts) of neighboring macrobl ocks |ike the |eft, upper,
and rixght upgé€fusicEoblcdckSra@ey. 1Meges t o ador tién e c s AremdtiPof Mode
9. By defining versatile contexts independent of types of images, it
becones feasEreingiited diremt léf reRere tode S48 iign i TA2Mend "e8%e ti ne,
the finding of such _contexts also offers the prospect ,of redundanc

. P

reduci ng ef f & thaséd 50" 6n BRIyt SPILFPt RREEFE ¢SditFEY of the
fi xed code assignnent and bhased t he codi ng w th_sw tchi ng, between
probability ?ﬁb%%spﬁﬁs?%% gFF?ﬁné@ijﬁbdgﬁb'd%%%ndgﬁ? Eﬁgﬁe%ﬁe%%ﬁﬂF%xts.
The vari abl e | engt h codi t.abl es .for, the 15 predictio e .codi ng may be
swi t ched one 31‘0‘;30 _Sar?gtvﬁ_é'{]e%acl@t()%rodisfﬁd{etdo FHE "ot osn_sofor%rmrﬁ%!dc?r%x(%qsl %age. For
exanple, a frame.including an | Mmge  of extrele %h%”'f%“ll’lﬁfi'no Aaidpeene
chang€ i s consi dered t'o have many 1rregul’dr patterns such as the ol i que

di vi si on and : % .V Si ke Nbd to 14 in FiLg nd 6D
whi |l e such pf%%ﬁg%gﬁﬁﬁﬁnggsq%?g%éggs%ggrégptgﬁfgre g}écéﬁf %n%ﬁﬁggfginages.
Nanmely, it isgQneeivably natural that the rate of effective prediction

modes shoul d considerably vary in units of frames or 25 sequences. In order

to nmake a distinct i@y infa G¥BHIRSICHH &H %%eﬁtorfree&mcﬁe thati part of
header 57 FP0O2- 0202- 00

fed to motion detector 2, which performs determination
15 of prediction mode 3 and detection of motion vectors 4
the number of which corresponds to the prediction mode
determined. In the H.26L coding method, the prediction
modes 3 prepared include an intra prediction mode of
performing spatial prediction using coded neighboring
20 pixels on the same space and a plurality of inter
prediction modes of performing motion compensated
prediction wusing a temporally different coded frame
image (e.g., a previous frame 30A in Fig. 3A), and the
coding scheme is arranged to switch between these modes
25 in macroblock units according to local properties of

the video signal so as to be able to perform efficient
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information at the head of a frame or a frame group is nultiplexed with
flag information for determning a variable | ength coding table for the
prediction node coding used in that frane or for deternmning a com®xt022-00
definition used therein. The distribution of prediction node values is also
considered to depend upon the coding conpression rate, and it is thus
possible to enploy a configuration wherein a plurality of variable |ength
codi ng tables of prediction node 10 val ues are prepared and are used as
swi t ched one iffommatdomecoapaersdiimg.t o the initial values of quantization
paranmeters in each frame unit. Since the prediction nodes that can appear
can be limted to demelaxt el bpesditdwrame ebntfégt-s ©F, t RBel5 uddi ction
modes according to the |ocal property of the video signal as described
above, it isVigRs Hignad keebs| 58dt hetovERRe &@dLaguIAPPEE aftiem t3HEl Joodi ng of
t he prediction node information even in the case where nuch nore prediction
nodes t han t FE$eShoRRt PRt FPYs. (B2 )and8ng0 618 isre pPeparedt irr le, it
is possible to use_a configuration in which the prediction node variations
of Figs. 6C &F¢ 6D"§Pe GREeHct o THe varicat PBAS1BE APEHRITGNIeDH 4&0However,
the variable | ength codj ng based on the contexts has the problemthat if

t he conpr ess&?sfgl@ﬁda B?g?hﬁa ERHhIOT | ﬁ@rFéSﬁon%qubﬂott}g%r a4 decoded
because of transm ssion errors or the |like, the 58 FP02- 0202- 00 present
predi cti on mEdEI T ‘i on cannot be independently correctly decoded. In
order to avoid thisg. problem it is possible, for exanple, to | oy a

confi guration mher§Wﬁ Wﬁgﬁgﬂeﬁ?Tﬁeﬁ%aY%g ?FgﬂécFﬁﬁﬁgR @sﬁﬁiﬁﬂiﬁﬁ%nto

uni ts of fin%ﬁfiqgsggpdentac%déggeéna e Le io@ﬁe(5|£%%5 a %%%jédkthe
MPEG- 2 vi deo cod%ng scheme a use of "a%%0 Fex aér6ds 515 ¢S avoi ded at
boun i es of e_sli . i h I y IS . i efficiency
at tﬂg{boundé?%gsaOFl%ﬁ%ls}¥%§§¥Rﬂ0?§5§E%ggg?nﬁkgégﬂth%ﬂﬁégggtg%céL{o
errors, as a;tf, eofifmg[%@re%. Eyit h%{lrg)geqhta ppgber 9hgpredicgtiion hrode
information may be arranged so as to 'swtch according to coding conditions

In the Cas%r%fdettféern&%\bemsie%'}]@h 13aRGedi 651 ongcoding, gethods, hased on

notion conpensation as in the ol der standard coding schemes (MPEG I,
MPEG 2, etc. yithanddmbls dggethedihn tze ¢epment# onal nXaBR! &re &aGH

macr obl ock was assi gned one notion vector and the anount of codes was
adj usted by tke AccWaa@etAPGl spatial displacement amount of wheel
15 31 as a motion vector 33), and transmitting a
predictive residual signal and the motion vector as
coding information, as shown in Fig. 3A and Fig. 3B.
H.26L provides the seven types of inter prediction
modes as shown in Figs. 4A to 4G. More precisely,
20 H.26L also provides a prediction mode of copying pixels
(skip mode) at identical locations of the previous
frame as they are, which is useful in the case of still
images, but it will be omitted herein for convenience'’
sake of description. The motion vector is detected in

25 a 16x16 pixel unit in Mode 1 of Fig. 4A, in each 8x16

pixel unit in Mode 2 of Fig. 4B, in each 16x8 pixel
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20 coefficients being the result of residual coding. The recent coding
schenes (H 263 and MPEG 4) were, however, provided with the prediction

modes in which the interior of one nmacrobl ock was divided i nto mARG31Q202-00
bl ocks, and the anmount of codes has been adjusted by a 25 bal ance of the
anount of codes for prediction to the DCT coefficients. In the H 26L schene
thereafter, nore 59 FPO2- 0202- 00 prediction nodes were prepared, and

there is an increasing tendency that the code anount is adiusted by t he
accuracy of m&titonit fﬁsétl n Btor#f ngino cawd urfbepisel nBisn Wect ors
used. In H 26L, the code 5 armunt is adjusted by_el aboration of notion

conpensat i onMaden WSE L% hed Do des %‘é‘F}Pn ﬂf?n@lﬁ?tll PRati 6 ¥rdene gfeat er

nunber of m)tl .on vectors out of the nodes of Figs. 9Ato 4 in the high
rate range. Fr%hd5owhatechaRye, pﬁéﬁévélrnltsllﬁbé”‘?% édPG Aent 46t 10 the
code amount is achieved by the nunber, of rmt n vg%]{ ors, ere Wil

concei vabl y &csema 1%erh tHae t Me o dds 1\{ e@t%’d t dP'SSfe nodes

of Figs . 4Ato 4G are limted tQ one or er macroblock
"n most caseSeXSd .m%%sgfofprﬁﬁécct&&nndnﬁ%fFPePiﬁcfe o e oot od
by the elabort on .of nption.conpensati,on m t he ont of

o%tl ni zati on % | @(g&émar?&}lﬁtc rrp &% (:igtseldﬁ %h rf‘]a&\%o Sﬁltkl Y A5 on

(code rates) 'ﬁ%%e'qs B é’%#aﬁ%enﬁiﬁéé‘é’%%% 1atr 26888 BN T shou o
be different frorgxtl@%t 1‘1‘1591:%e r%@lo%t es. It is thus necessary to adopt an

approach of el abor at | ng the no AN corrpensatl on in a sense of conservation

of vaveform by many,godes And_ gBOYCIBLI O 25 MEHLOrS gLy Nl Lodicng rates

and perform ng the notion conpensation wt etter efficiency by t
l'im tied 60 2P Q202-Q inter prediction modes of Figs. 4A to 4G

and selects a mode judged as one to present the highest

coding efficiency. The coding efficiency 1is also

evaluated similarly as to the intra prediction mocde,

and the intra prediction mode 1is selected if it

15 provides the higher efficiency than the inter

prediction modes. When an inter predicticn mode 1is

selected, it results in detecting and transmitting a

motion vector or motion vectors 4 by the number defined

in the prediction mode 3 selected (up to sixteen motion

20 vectors per macroblock). No motion vector 4 1is
transmitted when the intra prediction mode is chosen.

When an inter prediction mode is chosen, the

determined prediction mode 3 and motion vectors 4 are

sent to motion compensator 5, which extracts a motion

25 compensated predictive image 8 of each macroblock with

reference to a coded image signal 7 of a previous frame
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nunber of notion vectors at |ow coding rates. This approach of sw tching
bet ween the notion conpensati on nodels according to the rates has never
been adopted in the coding standards heretofore. 5 Now, |et us comi2t2E-00
noti on conpensation nodel in which a single notion is present in one

macr obl ock or in which no single notion is present but a boundary between
objects of different notions is present (i.e., the nunber of npbtion vectors
per macroblock is limted 10 to 2), as shown in Figs. 6Ato 6D, at |ow
rates. As cades fimamghingimorye hoidy Usfe mdt ithe wedtions st argcrdobl ock is
limted to 2, the division of the macroblock into two segnents is expanded
fromthe sinple hoMhesntBhearddtrar t pEaHRigEyPEi dirde H6ri Copsan, he
vertical, oblique, and phase-added division, thereby preparing for the
cases wher ei $Pa tHarld@r askfiedn Dolgea@raters ¢ fprr@tdémte@gmaéﬁge elg) $ti$h n one
macr obl ock. On the other hand, the notion conpensation npdel to permt the
greater nunb&eiSFeRsS orf vEREoPS19EPSRWA iGP FiBJIe 4A19824G s di so

permtted at high.rates. Nanely, a useful schenme is one that pernts

Svi tCHl g betvise 13Ut st e RsipshSat it odd SRS it &vido codi ng
conditions. For .exanple, identjfication informtion for d nankf chegge of
the nmotion 25°¢PerSRRET Ip’i?sdtét?t(JiV.ee.l,matgﬁe BémhithoP s iHESet of

prediction nodes) is.arranged to he multiplexed 61 ., FP02-0202-00 qn part
of the headeﬁaﬁﬁ%brﬁ%tfﬁh et P& SHSadP b éb%r%ﬁ%gb?téo?r£ﬁég roup,2hn each

uni t thereofs%j%r ex nple, it is equivalent to a sequence or a GOP in the
MPEG- 2 vi deo o iﬁb g&sten1 or a video object layer, a 5 video object

pl ane, or the I|i keAi %%L&fic@%% %e\éii%%lc% i 1SYst _eirg) .%%%%tcetlharggse aof t he

noti on conpensati on can 1 nprove conveni ence im i ementation as a

scal af e confJy ra%“?HdE‘ggtiH%“%e gEfEQQSQEQat@et\@%’n e%ﬁ‘gg'/fotroe]g%zié us

define three sets of prediction nodes as shown 1n Figs. In Fig.

S2A MmNt Ml RLRYEIION VIRARS 1A &P o ANG, i d J i B A Nesl o Gt pn modes

using the smal| nunber of notion vect , presented in the present
enbodi ment, arg usgeli PhadYAd AR RRY et OsidRal Nsk8a132G {Heregt fdirther

i ncludes the prediction

orthogonal transformer 14 to be transformed into
orthogonal transform coefficients 15 by orthogonal
15 transform (S06). The orthogonal transform coefficients
15 are fed to quantizer 16 to be converted into
quantized orthogonal transform coefficients 17 by
quantization (S07), and the <quantized orthogonal
transform coefficients 17 are fed to variable length
20 encoder 23. Entropy coding is carried out herein to

multiplex coded data on a compressed stream 24 (S08).
Although omitted from Fig. 43, the quantized
orthogonal transform coefficients 17 are 1locally
decoded via dequantizer 18 and inverse orthogonal

25 transformer 19 on the other hand and the resultant is

added to the predicted value 11 to yield a locally
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nodes using many divisions and many notion vectors. By defining such sets,
it is feasible to switch between the notion conpensati on nodel s accordi ng
to coding conditions in the follow ng manner: the 20 prediction rRIE-SB10Hf00
Fig. 32A is used where the top priority is given to reduction of calcul ated
anount | oad; the prediction node set of Fig. 32C is used where the pursuit
of nore el aborate notion conpensation with many nodes and many notion
vectors is required at high 25 coding rates; the prediction node set of
Fig. 32B i s dseddeiderienadeerd) ar éhw suedhl kpede adde@qunegaends isl rfeg?

FP02- 0202-00 the architecture of Figs. 32A to 32C, each set of prediction
nodes is a sy skeopf falder i 2El ddimgr ehev e atded nagiaieonof opr édiastk on
nodes. For exanple, the prediction node set of Fig. 32B is a sub-set of the
set 5 of Fi gdisZortAerordich@tyercoded tdgt oemcaded dadde @F tdadtengrledi cti on
mode set can be nmade decodable in inplenmentation based on a higher set. It
can al so contt@@pisdogd thbeckuchnchabige darhef kbtebn Ldonpehsarforthfodel is
defined as a profile in 10 the video coding system and noti on conpensation
nodel ® avai | RVEEF Y RpERLT vEO USES 2dFe aprg‘s%%/‘if-ﬁ%%lr bag€alterdesiPerhe
profile is a schene of striking a bal ance between inpl enentation-cal cul ated
amount | oad afd%Codi4vg EREFR| efcyPHy HREPNIthE SRSt BEBPLRofi-ng The

image data stored in the frame memory 6 1is used as
reference data 7 for the motion compensated prediction
of subsequent frames.

10 The prediction mode 3 is alsoc subjected to the
entropy coding in each macroblock unit in the variable
length encoder 23 and the resultant is multiplexed on
the compressed stream 24 (S08). The compressed stream
24 yielded in this way is outputted (S09).

15 The operation of the decoding apparatus will be
described next on the basis of Fig. 2 and Fig. 44. 1In
the decoding apparatus, the compressed stream 24 as
coded data is first received (S21 in Fig. 44), variable
length decoder 25 then detects a synchronization word

20 indicating the head of each frame, and thereafter the
prediction mode 3, motion vector(s) 4, and quantized
orthogonal transform coefficients 17 are decoded in
each macroblock unit (S522).

When the prediction mode 3 is an inter prediction

25 mode (in the case of the affirmative judgment in S23),

each motion vector 4 is fed to motion compensator 5 and
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15 functions essential to respective uses, in a coding systemin which a
nunber of coding functions are prescribed. Each of the sets of prediction
nmodes shown in Figs. 32A to 32C can be handl ed as a prediction nmdd®2sé202-00
utilized in an individual profile and a scalable 20 profile structure can
be made in such a manner each profile is defined as a sub-set of a higher
profile. At this tinme, it is convenient in terns of inplenentation of an
encoder and decoder to handle the units of change of notion conpensation
nodel and 25theésimdakiorodidpsihpahdent PytspCceachat Héradq nPEEE 1AN26L
case, the residual coding is carried out in 4x4 63 FP02-0202-00 pi xel
units, and tha¥ipHe BPVRSi dAY ndd8 s Mot ipdcr SBFEEKs &t s orksi §PtaPn4x4

pi xel unit blocks. This permts the change of notion conpensation nodel to
be handl ed a§CFe88sP§RAEMTII1GEITE biteGk of rlEuarasecdW bl 66ks to
respective notion_vectors, so as . to_achieve significant effect in terns of
i npl enent at i SHReFPi diSertSed 20N préBitdervd 288diomg 6t Wok i ShaDBCIGMOTY
information In general, the overhead ratio of the notion 10 vectar

i nf orMati on ﬁécgﬁgé)hiGﬁeﬂnthFoﬁaEFtOFaFg§,Oﬁﬁ&aFﬁoPsO&hﬁgen§8€§§§ry to
efficiently encode the detected nptiop vector information. Normally,
notions are GEPEE2GHEIketY T ebgggﬁﬁ BQH%OnVﬁﬁnnﬁgﬁiPﬁ&glgﬁéoﬁiF@@Fion in
units of macroblocgz‘,8 and_in that,.sense, .vectors 15 usu IE% t ake

close val ues 3t o hoo8 | HTET gRBSALAG Lt BRI DCRSn From CRRE pdT ntlst vi ew,

a predicted value.of a.mption_vector.js5 determp from nei ghhoring notion
vectors and Pfgagﬁggic9$§%m?ggidﬂélE%%ia iéggodgﬁgtﬁﬁg ﬁﬁ?ﬁ%ﬁ:fgit%r codi ng

rethod i n the present, 20, ehodirenty wij,be) degerhbed belgu. The 26l

codi ng system’i S provi a sc oring a pluralrty of past

coded of rame %%gg%%oqgggeg gg@pgnhggggqghglthe(%@%qe menory 6 and perform ng

the notion c nsat ed "predi ction“based on one of t'hose 25 designated. This
allows us to expecynef fiecldcve RIs&di ctdof, pariksyl arkyquafttihercasgy of

i mages in 64

dequantizes the predictive residual signal (S26) and
inverse orthogonal transformer 19 performs inverse
orthogonal transform (S27) in order, thereby generating

15 a decoded value of the predictive residual signal.
On the other hand, a final predicted value 11 is
determined according to the prediction mode 3 at switch
12, and it is added to the above decoded value of the
predictive residual signal thus generated to yield a
20 decoded image 20 (S$28). It is further fed through loop
filter 21 to obtain a final, decoded, reproduced image
22 (829), and the reproduced image 1is outputted in
predetermined display timing to a display device (S30)
to reproduce the picture. The decoded, reproduced

25 image 22 1is also put intc the frame memory 26 at the

same time in order to be used in the motion
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FP02- 0202-00 which a noving region is present in front of the stil
background and in which the background appears and di sappears dependi ng
upon the notion of the noving region. The present enbodi ment can FEH0 G#Ke-00
use of 5 this schene in the notion detector 2 and can be configured in such
a manner that, where two notion vectors are present in a nmacrobl ock, the
reference franmes thereof can be changed individually. Although the interior
of the macrobl ock was 10 notion-divided in the inter prediction nodes of
the H. 26L vi 6eBresdphgosystfemubskauedti dwavest.or Behadthe bwagkt diased from
the sane reference franme because of the great nunber of nobtion vectors. In
contrast, thé0lpregentakamotihfresengeriiliueasss ghlientdagk raf ekedcsars frane
swi tchover information to each notion vector by the decrease of the

over head wi t RBUPeySi A§ the rafgagnarberasiisaoti on vectors, thereby further
increasing the efficiency of notion conpensated prediction. In this case,
the reference frantl8wi dRHOVERL 1M orMidtli o r2DSEEFent @ akde varkad 1sidni | ar to
those_in the sane macrobl ock or in adjacent macrobl ocks or sub-bl ocks. The

amount of cot8SCRaBESSEr PIf 0 HEF G Er eHERP I YBARS suR R Ehbber Si RPGERRt i on
can be reduced By A1 Leng hal, Lact, (0, oLl Tl e e ot eI e it e
FEfErence frgg%igétio§§0%592%%é0q;rediction modes 3 (particularly,
the inter prediction modes) and motion vectors 4
included in the compressed stream 24 and the operations
10 of the motion detector 2 and the motion compensator 5
in the aforementioned coding apparatus and decoding
apparatus shown in Fig. 1 and Fig. 2. For this reason,
the description hereinafter will be given with focus on
the operation of +the motion detector 2 and the
15 definitions of the prediction modes 3 and motion
vectors 4 about the coding apparatus and with focus on
the procedure of decoding the video signal from the
prediction modes 3 and motion vectors 4 about the
decoding apparatus.
20 @ Definitions of fixed motion vector assignment
patterns
The motion detector 2 evaluates each macroblock
as to all the prediction modes prepared and detects a
mode with the highest <coding efficiency and a
25 corresponding motion vector or motion vectors. In the

H.26L coding method of the conventional example, the
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swi tchover information itself has to be transmtted as additional
information and, in the case of a sinple inmge w thout need for such
swi tchover, the system may be arranged so as to be able to sel ectFRIOZ11204f00
using 5 the sane reference frane in each macroblock. In this case, it is
concei vable, for exanple, to nultiplex flag information for identifying
whet her the reference frame change in the nmacroblock is permtted, in each
frame or frame group unit. This allows the decoding apparatus 10 to operate
so as to dec®éétering ShOvINefler SHES -f hamr esviinvetsdviae tiask @rsméthieo i n@r
macr obl ock, where the reference franme i s unchanged w t hin each macr obl ock.
On the ot her PA&RECHLON haedR® WhEPETERE cHAlRe BFCPEREr er@®OHAREY s
permtted in units of notion 15 detection, there arises a problemthat if
di fferent reFEPdRYS f PanBSNAiguG3EHOBet VRBRCAAj adet Tiotahn WdtiédGon units
the correlation becones | ower between their notion vectors. Nanely, the
accuracy of Eﬁéﬁﬁépﬁoﬁqﬂquﬁq(EFQ§Hn§ﬁst%eé8n§§ed8§F§éé8dlﬁStHQFeZO case.
7A shows a case in which the, present nacroblock is Mde 1

For nple
and t e IeftprﬁgﬂgFlogndeﬁﬁﬁt Gﬁﬁerana%?g%ld%k%haf%hﬁkxﬂﬁﬁ cpdingy s,

respectively. 1n this case, h is anticipated fromthe 25 cor}m ts of t he
nei ghbori ng ﬁfgdléﬁpﬁﬁ nﬁ&esc PSEN  EHENEontiREPty ¥F rfbt iTHiF &fon t hat
t he notion vectaor 6

6 OE 0202-00 the left sge % ve hi gh
correl ation \ﬁnstsﬁgf“ﬁélgbd% t—r%f wanf}oﬁﬁﬁé}r NS olcrg dwllﬁgﬁ‘ & STot i on
t f th t t h hi h | h th bat.h
hnd r1ght upsPecrBitaeks My Y o4 dg%rﬁ?‘?%' L2 o En £ S et gur o

Namely, it ig C%'asilegegswag ftht e SAIP SELELENGCLEARALS Lefied to by

t he present, Peft upper ht upper macro

predigf i 0” C ’% b %é&’@%"“% Qta%%‘érs%‘:éﬁ ei@es oA ranys p“cﬁg' ¢! ?ii\e\éacl “e

However , exa e case wh two nofion vectaors of the

upper rracroblu%%eus&é eRENCe GLAIE;ghf henent fomithabihor dhe moti on

vectors of the present nacrob ck and ere the I'eft macroblock refers to

the sane refereRce i age asmd h%tac(}fobtl%%ldor esent dp MURRIRCEK, |tFdrS
expected that the notion vector of the left nmacrobl ock 'shoul d ensure higher

prediction example, a pattern in which vectors are assigned to a
central region and a peripheral region 1is a case

15 including an extremely local motion within 16 pixels x
16 lines, and such a case rarely occurs in images. On

the other hand, the division patterns prepared in Figs.

6A to 6D indicate patterns in which a typical motion in

the horizontal, vertical, or oblique direction is

20 continuous to the outside of the macroblock, and it is
expected that they have high usage frequency. In Figs.

6B to 6D among these, white regions and gray regions
represent discrimination of motion vector assignment

and permit the interior of the macroblock to be motion-

25 divided in these patterns and to be subjected to the

motion compensated prediction based thereon.
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accuracy. On the other hand, in Fig. 7B, supposing that the upper
macr obl ock uses the reference frane different 20 fromthat of the present
macr obl ock, there is no continuity of notion fromthe upper macr obP@zk020-00
it cannot be settled whether either of the notion vectors of the left
macr obl ock shoul d be used for the prediction, fromthe context. Therefore,
continuity of 25 notion cannot be expected and thus high prediction
accuracy can no | onger be expected. 67 FP02-0202-00 In order to solve
this problem the gmesdatieenbodifrerticadopis athet hoaciodbbssk gnilfg 16
priorities to respective prediction candidates on the basis of the contexts
of nei ghbor i g ¥erlediradiom ngleBradicbedpbiveng Haddtoer ity + helnict i on
vector predicted values. Since the neighboring prediction node information
and ref er ence sf renaCsW t theverngntefdatitdeni taselfodg et plie tdler dadyelecoded
information, there is no need for providing special additional information
for this 10 mASGFLhiest drodrediet bdevEl déLdeodimonimeghnoceds Mawes | ow of

specific notion vector predicted value determ ning processing will be
descridbed bello@nd)? rof &hEh &Bgnehe, MAEKrgRBEFKNG SmstiivdHlege dingros T
candi dates for predicted value are determined. Fig. 15 8A to Fig. 8C show

exanpl es of MSFESLTE AL ARAB7 PL%EINbJRY 0851 OFiR)-XBA 1t hah@ &SR/l 2 he
noti on vector _and t hus tPe notion vectors at the block | ocations shaded by

hat chi ng ar e 8% EH Rl ehdFdatedes ¥ Mt 2 of° Fiigs sBBhéemnd &G st

ti t f it [ 0 and [ [ h hed i
'he mmor obl oG e B ) naRds pllefval yi it hGSPEBRHF Bt BORGr he
predi cted val ue are éettleqﬁ§o t hat thecggyiqqfvectors at .the | ocations of
the bl ocks sHaddd b~ haPehity aFe 088 6 fHe 1T ofPSetior &P tHE white

(59190 o0, <0, 2 AT RIBLET YoFURLT, B4R FORBUAnE o gl ook
uneven division of the macroblock in the horizontal and
vertical directions. The uneven horizontal and
vertical division is highly useful, particularly, at
portions where a new image pattern gradually appears as

15 at the screen edge. Furthermore, Mode 7 and the
subsequent modes of Fig. 6D permit division of the
interior of the macroblock in the oblique direction.
The oblique division 1is highly useful in capturing
discontinuity of motion along a boundary portion of an

20 object or in predicting a new image‘pattern appearing
from a screen corner. As described above, only two
motion vectors are assigned in all the modes except for
Mode 0 of Fig. 6A, and the preparation of the various
motion division ©patterns enables motions in the

25 macroblock that can not be captured by only even

division 1like Modes 1 and 2 of Fig. 6B, to be
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FP02- 0202-00 vector of the gray region. In Fig. 8B of this Mdde 1, a shaded
bl ock of hatching overl aps a shaded bl ock of horizontal stripes in the
central region above the nacrobl ock. In Mode 7 of Fig. 8C, a whitt02ed2@-00
has 5 little continuity of notion fromthe upper region and thus only the
notion vector at the |location of the |left shaded bl ock of hatching is

sel ected as a candidate for the predicted value. For the gray region, the
notion vectors at the | ocations of the shaded bl ocks of 10 horizont al
stripes are setechtédlas captiidatesbyorthde gmadi ctreuhbet u@f Theseon

predi ction candi date |ocations are prelimnarily determ ned for each of the
nodes and ar®eshared between the codi ng apparatus and the decodi ng
apparatus. 15 2) Macrobl ocks with predicted val ues using the sane reference
frame are specifiedheusrefpine AicMoBESckslénefuding -t ké predlctiadoval ue
candi dates. Determ nation on whether the nei ghboring nmacrobl ocks use the
sane ref erenéeufr gxeupan (9 ovupplCdmeatt gt by 0 rereini Ag fheFapre&By decoded
informati on of the nei ghboring macrobl ocks. 3) Anpbng the nacrobl ocks
speci Pi ed i n9ZPUPt R RBCF&BI- 08k :afddt HEOHBL F4n Ofe&idr WY h 1KRE CRit§Rest

predi ction usage priority are specified based on the 25 prediction node

i nf or mati on, tBRd A SR Vectdf REORAGPIEd FRA%S piBdItEREFN &SN The
predi cti on usage 69 FP02-0202-00 priorities are fixedly defined for each
of the prediEFi@ﬁcﬁ0&€§q%F9ﬁﬂﬂnTﬁﬁgti&FQﬁetF%eCBHFFﬁUFtﬁmGPdﬁEFPGn from

t he nei ghborin | ocks, .as shown in Fig. 9, .and are shared bet t he
codinglgpparbﬁ%s%&%ﬂQqﬂ??¥c@goﬁPhﬁsabgépgt&ﬁlq%1é%%.n§Tb?5r°£§§ le, in

Lhe case of Modeo a8 Sxamhe, Wicie (e L0l hon ods ofte
Lhe gl or 11 S8-A84L T neeiAnt | WERKCR) TR O0.L0Lle TEBAEOL aghaiove 1
e o L BSSUGRUERL, T0e AL Jpked SUL GL ol gRtcar o)
the highest. 4Ihg RLLA!T £heS s8L8 s3b%0 oSk athy def kRed il ratio of
divided regions in each mode, in order to implement
efficient coding of the overhead. From the viewpoint
15 of the number of divisions, the shortest code is first
assigned to Mode 0 with the smallest number of motion
vector and with the small overhead among all the modes.
In general, video signals have very high temporal
correlation, and thus the need for division of the
20 interior of the macroblock according to motion is lower
than in the case of the motion compensation (Motion
Compensation: MC) in each macroblock unit. Concerning
the bisected patterns, it is considered that the
frequency of horizontal and vertical division patterns

25 is higher than that of oblique division patterns, from

the property of video signals. Furthermore, the code
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15 the right upper macrobl ock. For example, if the upper and left
macr obl ocks have the sanme priority rank, either one of themwll| be
assertively determned as a predicted value. Nanely, in this exanfB®]-0tEr-€)0
the prediction node of the macroblock itself is Mbode 5 and 20 where the
notion vector of the gray region is predicted, supposing that the notion
vectors at the locations of the upper and left prediction candi dates use
the sane reference frame, that the right upper nmacrobl ock uses a different
reference frdemgtausd ahathdbdeen3 ddppedos iare25setheshppeer ndiccobltdek and
Mode 5 in the | eft macrobl ock, the notion vector of the left block is

sel ected as tMiewp@intFPE2ad202-t00 ipr edicctyed tral uedNiaeh tthe higgteastge
priority. 4) If there is only one prediction candidate |ocation as in the
case of the WHiedd qtégicorrasfi mover vy, MBClangven iilogkes itzee aguhe
reference frame, the 5 notion vector therein is used as a predicted val ue
as it is. |f it wsds Liithereanerarepefée theama e geadisct e@altde i s
determ ned using a plurality ofpredictedval ue candi dates at predeterm ned

| ocat i%ons(f o t®eanpladusthg HEGVER pleditiaron)s 1083 Fidesadi fGi tS9Pi5F noti on
cannot be expectedfrom anynei ghboring nacrobl ock, in spite of _thepresenceof
a plurality oSS Siti®dayarye BARS daf BF 8t PERSEI Se. PALT 4N aZdse of the
predi cti on nodesbei ng notincluded in the priority order of Fig. 9),15the
predi cted valite FRSdECEH Ui AGTalin pfaeot?%ttteeoﬁlapﬁ@déﬁﬁgi)aatl& (e.
g., nedian preq#ft'on).6)Lf al | tq$¥nntion vector? of .the pr%dictedvalue
candi dat es uSEEeEtentl £PAFEs RA T e OF b hat *8f tHe SRoSitdR v et or to
be predicted,_.the20predi ctedval ue is,deterpjned, using.all the . .

pr edi ot edval IR e et o goomiaat SrapF BALci o) EHEbsdig 6T The

nmot i vector.ss is. ipplenment edby _vari ab | en codi f Lctive
resigghl datéﬁ%i%ﬁlgﬁgg?e fﬁieés$gld@ggﬁ%tgigégtﬁggaqggﬁéegégﬁgg 5¥§5the
abovepr ocessi edj,ct a ti % r. y 1

RPos B205s 00 TSR gygi"?ﬁlﬁy SLUET LOhedn Frod. Tt P f s,
figures, whitenhonws dndicaie dinecss ons plvipedistdan (A1 Jhhemid on

vectors of the white regions, a ack arrows "directions of prediction for
the 5 nmotionyectansof the bk@é&uéﬁgyon%f | gche redse Ofthereor is

generally lower than those of the other modes.

15 However, this wvariable length coding method is
nonunique, and, for performing the wvariable length
coding of a prediction mode of a certain macroblock, it
is also possible to employ a method of performing the
code length assignment in consideration of situations

20 (contexts) of prediction modes in the neighborhood
thereof. For example, in the case of coding of a
prediction mode of a certain macroblock, supposing the
left macroblock is Mode O and the left upper macroblock
is Mode 9, it can be contemplated that motion division

25 inheriting the pattern of Mode 9 tends to appear in the

present macroblock. Namely, it 1is conceivable in this
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Mode 4 of Fig. 10C as an exanple, for the prediction of the notion vector

of the white region in Mdde 4, the predicted value is determ ned using the
mot i on vector of the sub-block |ocated to the left of the third $§&¥8210202-00
block fromthe top in the white region. This rule fails to give sufficient
consideration to the continuity of notion fromthe nei ghborhood, but has
the nmerit of relieving instrunental inplenentation associated with the
notion vector prediction processing 15 because of the fixed assignnent of

t he predictioas¢otat iamsLoy nsilysan1GAYRUEGY, 4% &oblabekdentendedet o be
used for the predicted value uses a different reference frane, it is
desirabl e t otal€chacgordéngechsi qura ramatsdisan PF edpEed bRt bPNt h@ofigke,
assunming 20 that the continuity of nmotion is lost. ~ Conpressed_stream
syntax The s§htaxtepPnfadicopiteck sdat @l oh el FeLesAPLe Atk SR reddin 24186t put t ed
fromthe coding apparatus of the present enbodinent is presented in Fig.

11B in 25 cobPar86f  wiPRehe 2R 61 il repRe B IR @5CRFOF Yy, 21%: » TRE RUN
inforpation (RUN) in these figures_ is 72 FP02- 0202- 00 coded data to

i ndi cat e t hetAu&ar 6N nhBeobiAtks Lpnaged @5 MRECaf or eméhit | BREHNEREp node;
supposing that the blocks fromthe nth macroblock to the (n+5)th pmacrobl ock
are a skip ahB PRRLER+EPIPACHEST OBIBRENEHOtOE §YBRPp Clco®?P et atbf run
information - 5 is given.tg t he heag of the %n+6%th naéroblock datg. The
macr obl ock t YPECTRF of AT BAS (M8 FYBEFTFRbI EAf8STLKE FPERi ePPOATRBAE 3 in
Fig. 1. The seven types shaown in_ Figs. 9A to 4G are. 10 discrimnated herein
as inter pre Fcﬁ?ﬁh %@H%SFLﬂ%éi?ﬁ?a%ﬁpgépgtf% ﬁBSQiQﬁQﬁ?ﬁﬁﬁoﬁﬁantra
pred node) i i Als infa ign for_diiscrin natin | yrality
of spati al p?gg%g§i%%ené§ﬁgagcﬁggﬁ1Eggﬁgggﬂgy f%dﬁﬁénﬁn ?geﬁge ?gfﬁon node,
and i§ omtt ' i nte Let Lo I enc( oW: in Fig.
11A)%6The re?gréﬁ %Q§?éﬁ% ?%f%Fggﬁﬂégﬁ%Rg?gﬁggnéésﬁgggagg ?%édgégé%ate a

numher of @ eeber sageohrane Lodl sated by the mmoaan, vestar ybenntpe Inter

prediction nobde is chosen, and is omtted en only”one Imediate 20
precedi ng frape,Lsnusshidss 21 16§ eﬁ:%%‘i%sf rgee {1 1 QW R e e E!BBELHgi vect or

difference (MD) is a difference of the notion vector tfromthe predicted

val ue and thgepenigant aboangdn¥ertheakrsonponents thereof are multiplexed in
t he order nanmed. Since the maxi num 25 nunber of notion vectors is sixteen

in H 26L as shown tReFi gardGbleat a &gty tecgixyeen aMmidson ¥EEt Okhe

15 prediction mode coding may be switched one from another
according to the contents of motion of image. For
example, a frame including an image of extremely quick
motion or a scene change 1is considered to have many
irregular patterns such as the oblique division and the

20 uneven division like Modes 3 to 14 in Figs. 6C and 6D,
while such prediction modes are considered to rarely
occur 1in quiet images. Namely, it 1s conceivably
natural that the rate of effective prediction modes
should considerably wvary 1in units of frames or

25 sequences. In order to make a distinction, it can be

contemplated, for example, that part o©f  Theader
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73 FP02-0202-00 differences is multiplexed (i.e., arrow QL represents up
to sixteen | oops). The nunber of notion vector differences is determ ned by
t he macrobl ock type information. It is onmtted when the intra prdfi®G-iPE500
node i s chosen (arrow P3). Subsequent to the above data, the orthogona
transformcoefficient data (Texture Coding Syntax) of the predictive
residual signal is nmultiplexed. On the other hand, in the syntax of the
present 10 enbodi ment shown in Fig. 11B, the macrobl ock type information is
used to i dentlinffyprimag ifoourettedmea el of £ i &t Erape edichi Gamedds osiPows i n
Figs. 6Ato 6D (while the intra prediction node is assunmed to be the sane
as in H 26L) mugitded ezesl r viehentlad r dmd qrfadiiedt | 6AC| sddzeadelng a
correspondent to one notion vector, the reference frame information and the
nmoti on vect oVadilfdeentengtle SCAAVY ARl EREd H aPsedictrhennmesier of
sets of reference frane information and notion vector difference is

det er m ned b¥CCHEIBEShI BRI pel DBNE nPHr AAET BRECTRATARL] FURORHEr is 2
(i.e., arrow @ .in Fig. 11B indicates up to tw |oops). Wen the inter

predi &ion mS§d indtdwssentsefle i HRFEE PR edi cti bR nndgl??ﬁjd?‘-h’h]tci’rbn i€ onitted
as indicated by arrow P4, and when the intra prediction node is chosen, the
reference 25PFESHE 5P or RBER oY SHME Sot Porf V&t 6PTE-PEEFENCER alePGHi% ted as
i ndi cated by arrOM/ES. 74 ., FP02-0202-00 Since the reference frane

i nformation &8 thResCPIilEs SPRPFEFSL8™t hbRESof e rEf erghcd Mtane
information in th Sa macr.obl ock orfin nehghborkng nacroprc%i.g&

sub- bl ocks, &5&° 3’ Fay DTt enent 8T b§U53 AR ng "G5+ 8f 3 LHEG ¥anpl e,
by assi gni ng e omhi nat.i of 1 efere i nf or mati on
val ues in thégga%%9%§%;%bﬁﬁ%ﬁﬂghd%%ggﬁﬁg %%Déggoﬁﬁih£§%%£%§ﬂ§? qu%

probaly I'i ti e qf, Qccyrd g&fgpé’iec‘iog’ﬂij”%trieo%%% teINSwitlnls bRASIAG tO
reduce the anmount of codes
another according to the initial values of quantization
parameters in each frame unit.
Since the prediction modes that can appear can be
limited to some extent by setting the contexts of the
15 prediction modes according to the local property of the
video signal as described above, it is feasible to keep
low the overhead resulting from the coding of the
prediction mode information even in the case where much
more prediction modes than those shown in Figs. 6C and
20 6D are prepared. For example, it is possible to use a
configuration in which the prediction mode variations
of Figs. 6C and 6D are added to the variations of Figs.
4A to 4G. However, the variable length coding based on
the contexts has the problem that if the compressed

25 data of the neighboring regions 1is not correctly

decoded because c¢f transmission errors or the like, the
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10 for frequently appearing conbinations. Fig. 33A shows a code
configuration of the reference franme information in H 26L, and Fig. 33B
shows an exanpl e of codes assigned to conbinations of reference fP&2e0202-00
information. For exanple, if the 15 reference frame information is often O
in the both blocks within the same macrobl ock, the code configuration of
Fig. 33Rrequires two bits for the two reference franme information val ues,
whereas the code configuration of Fig. 33B requires only one bit for 20
codi ng of thereeeetencerédaaeionformadeon, isdoasatdobe abkaned rebéce the
amount of codes. In this case, different fromthe syntax of Fig. 11B, only
one code abobndehendenélgncorrentel ¥ nfecedeidon i Snmuerder eXed pEpid

macr obl ock wi t hout being paired with the notion 25 vector difference, as
shown in Fi gth38Cprablens P261sPrrssithiqy. B3C ¢xiMekee FanpiAgoi eh

om ssion of 75  FP02-0202-00 correspondi ng processing, and arrow QL1

i ndi cat es upceofigprpbdps. wherednaldr pbREebhlert @fpditorhrdme predecti on
based on the reference frame information in adjacent 5 nmacrobl ocks or

sub- bPocks ahd dWwiefdt heteoHBstSFBE ékARPI NAPRSNIgETti ROFRBICABBIEE t he

af orenenti oned prediction of notion vector, the prediction |ocations may be
fixedly assi §R8d°RE | FIFGS) 184 tLbS%Dlanchi%eMggﬁé?en‘@éjef? afB9tAfor mat i on

associated with the 1 redi ¢ction |l ocations is uigd as ., redicteg val ues.

Since there SFBeBPsBNEaY8E QFtR ABNFEKEr BAERSEr SheCRfAf oPnaYPoASEs85ci at ed,
as in the case ere no fixed prediction,location iis assjigned.as in Mde O,
in the case RABPE3FRES| Rir gr'?‘ﬁr gsd]ijcct‘?so'n ilgeg}(‘i%?)tﬁ lgbg?HelfgeﬁFedi ction
| ocation, et 5 a efaul%fpredictedtthfe i s u eg.in sgcghgasgs.egbdes are
ar r anged basga of1°8r88abi T EE S Ve cUlT ¥ T - +%F eF bnkBSt PARSES

i nfo tion yalues_in_acquisition . edi_ct val ue, _and S are
smﬁtiﬁgd accBPgiﬁﬁntg'%ﬁgH%b %¢%df§%é%gggﬁéegOFéﬁqgiadpl%f eF%§§%§uppose

that the cod§§fo£hg%gof34A are used as codes before change or when the
predicted val'tue i's 0, and that the codes configured as shown in Fig. 34B

are used as codes p@gghgggopggdic%ed Py ue ds 4 3% anexahpl gogkn the

case where the reference frame information often takes the sane val ue 76
information may be arranged so as to switch according

to coding conditions. In the case of the conventional
15 prediction coding methods based on motion compensation
as in the older standard coding schemes (MPEG-1, MPEG-2,
etc.) than H.26L described in the conventional example,
each macroblock was assigned one motion vector and the
amount of codes was adjusted by the accuracy of DCT
20 coefficients being the result of residual coding. The
recent coding schemes (H.263 and MPEG-4) were, however,
provided with the prediction modes 1in which the
interior of one macroblock was divided into multiple
blocks, and the amount of codes has been adjusted by a
25 balance of the amount of codes for prediction to the

DCT coefficients. In the H.26L scheme thereafter, more
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FP02- 0202-00 as the predicted value and where if the predicted value is 4,
the probability of the reference frame information becomng 4 is higher
than the probability of the reference frane i nformation becon ng ER02-+H&202-00
code 5 anmobunt of the reference frane information can be reduced by using
the codes of Fig. 34B, instead of using the codes of Fig. 34A as they are.
In this case, the reference frane information is always multiplexed as a
set with the notion vector difference in the sane 10 manner as in Fig. 11B.
Al t hough not pirleldisttigmed mades ordwgonatepanedf or andoethieckenti sdataa
contains significant coefficient presence identification information (CBP:
abbr evi at i on igfcresdda IBlteeidePat dmat ithd cadengnwhvetthdrs B3l deted dybe coded
exists in 8x8 block units in the macrobl ock, and use of this data permts
oni ssi on of thensEEsFaRY oPft Heotek@n r eoMARBEAREPEN 4F @b Bx BObItdiek

wi t hout any significant coefficient, thereby achieving efficient coding of
ort hogonal tP&ﬁ@ﬁérn9§01%6é$¥1cNéﬁﬁoéétagsﬁggs.3@5AHP 635C show®epl es

t hereof. Let us suppose that a macrobl ock is divided and coded as shown in
Fig. 35A and 3Rateach Ssub-IoEEeUx4 B ocl®ldafiataiadd a9fa WwHidte B ock has
no significant coefficient. In this case, the presence or 25 absence of
significant COBPENSEACT s ¥o8Bd amf tr &fsmi FPBA iTPIRF t s RS MDcks, as
shown in Fig. 77, FP02-0202-00 35B, to prelimnarily indicate the presence
or absence oft3rfGgdRa Al G SRS friué‘i%&ﬁ Qf':tma? PTe IEF 3EF AWck
included in 8x8

| ocks, wherehy the cqde unt .can he redyced by om ssion
of transm ssi%n & glqdr‘?fsororf'rraﬁ]l&'? i rf]Aeg(?n 42322 = &@V(z hgdh rl%ee dﬁ‘a’{gr?e’
prediction des.in.the present enbodi nent, in _cas wher.e at.tern using
bvo ot i on vadk oFE O CRELEn L TE's TAbaeTed Tk (HE Goerts S0 Yata to
be caded is reduc or, t predi ¢ctive residual, 10 signal lac . at the
divigg%n bouﬁ%%%y?g%%cgﬁggﬁgf %%egfhéggggelgk %Hé ﬁﬁgﬁg%ﬁiS% g%ﬁg%ﬁéncy by

the division, Rarbicul hLye if1hhe.Gase; of,1he yneven, divigian andobl i que

S .
division in and aftér de 3, a division ary can exi st inside an 8x8

bl ock, and i terjes J5ig0nsh dgtedetBat i P | O hAga8shigh sigababid ity

that there exists no coefficien ata to be co erefore, "dependi ng
upon the cirGusianges, 1imiSeposs Q!rf'eterermJooy@oaggf HOWAt 9N Jok change

vari able I ength coding tables of significant coefficien
macroblock in most cases and increase of the coding

15 efficiency cannot be expected by the elaboration of
motion compensation.

From the viewpoint of optimization of code amount
to error (Rate-Distortion), optimal motion compensation
models should differ depending upon given coding speeds

20 (code rates). Namely, a motion compensation model used
at low rates should be different from that used at high
rates. It is thus necessary to adopt an approach of
elaborating the motion compensation in a sense of
conservation of waveform by many modes and many motion

25 vectors at high coding rates and performing the motion

compensation with better efficiency by the limited
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20 presence identification information or probability tables of arithnetic
codi ng according to the prediction nodes. This enabl es inplenentation of
efficient coding of significant coefficient presence identificatiE®2-0202-00
i nformation according to the prediction nodes. 25 Wth use of the

predi cti on nodes according to the present enbodinent, it is also

concei vable that a 78 FP0O2- 0202- 00 macroblock is divided into a portion
wi t hout change and a portion with great change and the presence or absence
of significanumbesf falci mat idat &vdricwnes atonstvantodangacts tsegmentali sr egi on.
In this case, if the 5 significant coefficient presence identification

i nformati on eppeoafhgwiedsehdchbdedbsswasnt dliendneai ent kempeasaisdenor
absence of significant coefficient data in each segnental region, instead
of desi gnatingdehe presedéadoioabbencater bignneiveanbeedepropitedt 1ata in
10 each 8x8 block as used in H 26L, the code anmpbunt necessary for the
signi fi cant &bef FPeilaat sppadanee ngastirficEgti on i nformati on can al so be
reduced. Fig. 35C shows an exanple of that case. Wen the presence _or
absenée of signifilant é6&f Mcietsiira & smabierarshPeReatiANgReIock
units as shown in Fig. 35B, the nunber of patterns, thereof becones | arge;
wher eas, in the "0d$& \hePEhe PPELERCcd SorPLiridHc el f ORF gARCIrORAL K
coefficient data is sent in units of the segnental regions %%8% own in Fig.

35C, the nunﬁérle“ﬁ@‘ﬁhﬁ?ﬁr%&?Q%ﬁlT%Fh%ﬁel nﬁF?E?nﬁh PEb?_ N¢Gde anount
i or mat | on_ BHPBET GRICEES e WCHUH T PrOCREST nhP pPOEEHUFe in irhe
decod 19, 0PRSSl e (Ieoct) bed DL oM Fl g chenShas L0 23 gy pcessi o
deteﬁ%s the Z% 2), as shown in Figs. 6A to 6D, at low rates. As
cases 1in which the number of motion vectors per
macroblock is limited to 2, the division of the
macroblock into two segments 1is expanded from the
simple horizontal and vertical division to horizontal,

15 vertical, oblique, and phase-added division, thereby
preparing for the cases wherein a border between
objects of different motions exists in one macroblock.

On the other hand, the motion compensation model to
permit the greater number of motion vectors as shown in

20 Figs. 4A to 4G is also permitted at high rates. Namely,

a useful scheme is one that permits switching between
such motion compensation models according to video
coding conditions. For example, identification
information for dynamic change of the motion

25 compensation model used (i.e., the definition of the

set of prediction modes) is arranged to be multiplexed
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FP02- 0202- 00 synchroni zation word indicating the head of a picture (i.e.,
decoded data of each franme of an inmage) (S101) to decode the pict#%f r5§6§¥00
(S102). The picture header contains the picture type information %
identify whether the picture is an intra coded picture (which is a picture
all macrobl ocks of which are coded by intra prediction and which will be
called an | picture) or a picture using inter prediction (which wll be
called a P picture and val ues i ncl udi the.10 antj zati on, pacanet ers of
or t hogonal trogns?%%% @(r)}nglﬁ%i glnetadcﬁl?art alaﬁgr%‘?ﬁé?g. qg%ubéiéauehne[a\dy, o%hea fl ow
proceeds to i ng. of _indiyidu crop) oc ata_f.Qr ] he tax of
Fig. 11B. Thgﬁgﬁﬁgi% or%apﬁ%%kisa%Pr { dgéoégﬁg}nﬁpﬁg 2%@?%%?%ck“$%§er
(S103). The i ni t.i.on of f ot run. | t] i . d i bed
previously, ;e%gqﬁlleﬁ n%cposblegg‘@é]adol%&}r hcg)yathns'eédrg‘{j%{)c{egri dor?r% hGZ)P?ﬁlr{l e

i nformation. _ : t L P, bl oeks, : pixel
regi on at thgﬁggkgaﬁ§é§%16%§%n h%ygfé étg%n?ngga%gfg%Q%%S ﬁ%ﬁ#&vsfﬁred in
20 Lhe Trame JIRmy Yogfelt A, CHAS cARCOfeL | TROG KA1 ApdE_b! Ji%d5104 and
S105). The process of "acquiring the decoded imge is conducted by giving
the notion vedamPfszerhyand the predeterm ned reference frame nunber to
the notion conpensator 5. When the run information 25 indicates the | ast
macrobl ock of the piGturenhdfd®s the ¥athahl echeratitdesodidag 0fcdmat
picture is 80 FP02-0202-00 term nated at that point, the loop filter 21
perforns the iaek di sbaktheBnEeMOVA NG iy 10eRsS {S8) asand then ddie fl ow
transfers to the variable | ength decodi ng processing of the next picture. 5
Wth an ordi reunficpded imacroHid ock, uiske 4 ovope@ceaads.t o rsiree:&hipid,0 decode
the macrobl ock type information. This settles the prediction node 3. If the
predildti on nmide 3ud Sdéhénénthaepr editet ih podeit hot hRodase a@f dHwavn
affirmative judgnent in S108), the 10 intra prediction node information is
decoded (S109n Pigei sébky, thd 2B2Ci nvahvesid wo32¥ pes nafnailntpreedireadiaot i on
nodes: an intra 4X4 node of performng the intra prediction in sub-block
(9X4 bl ock) wwidess aade ansedtr &b X6 Fode df2Bhether piregiche onntmrales
prediction in 16X16 15 pixel units, anong which only the intra 4x4 node
requi res the Uysithaa Predsea l bnnwplder i af ompat oon veldbwaser praseddisal tisn f r om
the spirit of the invention and thus detail ed description of the difference
bet ween t hesé&hsr deessert | smbaflinedts r et HeseréseRi paddnion ttHereto.

15 In Fig. 32C, the set further includes the prediction
modes using many divisions and many motion vectors.

By defining such sets, it is feasible to switch
between the motion compensation models according to
coding conditions in the following manner: the

20 prediction mode set of Fig. 32A is used where the top
priority is given to reduction of calculated amount
load; the prediction mode set of Fig. 32C is used where
the pursuit of more elaborate motion compensation with
many modes and many motion vectors is required at high

25 coding rates; the prediction mode set of Fig. 32B is

used where there are no such special requirements. 1In
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20 present enbodinent. After the intra prediction node information is
settled, the spatial predictor 9 generates intra prediction values from

nei ghboring i mage data (S110). On the other hand, if the predictiFP2dtkR023-00
is an 25 inter prediction node (in the case of the negative judgnment in
S108), it nmust be a value indicating one of 81 FP02- 0202- 00 t he nodes
shown in Figs. 6. Accordingly, how many sets of reference frame information
and notion vector difference should be decoded is settled at this point
(i.e., one sdthd nansbétecsnget wof sdtigs.n BRA other3Z nogesh. skh et of
reference frame information and notion vector difference is decoded

accordi ng t o RUEELdifay faeden. iBoveverb-sehcefwiet et f£Relpdiagertde frane
information is nultiplexed is integrated into the aforenmentioned picture
type infor mtdr@Rtan penher neéefIHAL Gt Fakee e teci 5PHn SFAMRIE héh ] he
reference frame information is present, based on the value of the picture
type (S111). PASHSUGIPThEOGS 1988t ot &9 n 3R I8 qurdtPicdr €% Hds 1%t ence
frame i nformation was_coded by maki ng use qf 15 the val Lcjies f reference
frame 3 nfor m@i dtdn $He: saMECHELt oD %Ckcﬁge?ndéaﬁaé@ﬁf’ ﬁ&c%@ﬁle&@‘ or
sub- bl ocks as descri bed previously, the reference frame infornmation is
decoded on t & sip§egflcgﬁgnco%ij%at?%‘halcalrhf g)Fma’t“f"Sﬁ o‘fle‘f%gak?ﬁ? erdhce
frame informatiqn 20 according t thoseﬁiﬁg after switchover of codes

according to " eﬁ‘_}eéﬂﬁacttjéjdl\})aﬁ ' RN th Fef¥t'ence frame information, the
focoded (112 and SELHA" v 1H0ULCE HE S5 F B e BAEe P Ame PREGT 1t | O onl y
the motion veetor, di LLGLENSS 8n9GeAdgd {5143k nlhe Jy egi ghed;yal ug, of 82
10 the video coding system and motion compensation models
available to respective uses are prescribed based
thereon. The profile is a scheme of striking a balance
between implementation-calculated amount load and
coding efficiency by defining sub-sets of coding
15 functions essential to respective uses, in a coding
system in which a number of coding functions are
prescribed. Each of the sets of prediction modes shown
in Figs. 32A to 32C can be handled as a prediction mode
set utilized in an individual profile and a scalable
20 profile structure can be made in such a manner each
profile 1s defined as a sub-set of a higher profile.

At this time, it 1s convenient 1in terms of
implementation of an encoder and decoder to handle the
units of change of motion compensation model and

25 residual coding independently of each other. In the

H.26L case, the residual coding is carried out in 4x4
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FP02- 0202- 00 each notion vector is determ ned based on the reference frane
information, notion vector difference, prediction node indicated by the
macr obl ock type infornmati on, and nei ghboring prediction node i nfdiRE-@2-00
and based on 5 the same predicted val ue candi date | ocations and prediction
usage priorities as in the coding apparatus, shown in Figs. 8A to 8C and
Fig. 9, to decode each notion vector information corresponding to every
subbl ock in the macrobl ock. This notion vector 10 information 4 is fed to
the notion codpedsatwrits, andncdhe howtson Wenpedsatisios genedates @Inotion
conpensat ed prediction value for every individual sub-block, based on the
desi gnat ed rBfereRdeckeanelsaf crongivh &id Avdi opiyekt omitS1bdpckes After
conpl etion of the above processing, the variable | ength decoder 25 decodes
t he orthogondhisr ResMéim Edef chenert cdalgtirnofompensaddiost mpeededicdual
signal of the macrobl ock (S115), and the dequantjzer 18 and inverse
ort hogonal t P&nd¥adrdHhad 13S 20eaeedaBmeRe Hedi iy RUFERD dOAl rsisgsaal( S116) .
Finally, the predicted value obtained in S110 or S114 is added thereto to
acqui Pe a de€8déadi MRIRCHT Fhe HPEOCOBIIOEK THIUTY . VEREPESFt €10 &fie U ow
transfers to the decodi ng processing of the next macraqgbl qck. 25 The codi ng
appar at us anéCBééaﬁlﬁjQﬂﬁégﬁﬁQE ﬁ%g%?Fbé& Ve nefle TP Lea@gditFite oo
accurately ca%ture 83 FP02- 0202-00 various notions in the macrobl ock,
within a smafFff6FefREAd and to inpl enent efficient video transnission,
recordi ng, agﬁ $Iq¥£ack. Since in the present enbodi pent the interior of
t he macrobl o et F b sCAF A Uede i PRVEPR olRCEPapeRi e oMEhtPRase t he
prediction efficiency and each region_as.a nption.co nsat ed _pr.edi ction
target is conprisegnofg%n%5%gln&ﬁ%%nQ%eﬁgj OEEE}OngggiJgg?o q&ﬂ%ﬁary of
predi.ction exi i nsi t ub- bl S t he _qc j of rformng the
b0 prddi crive Soasl &E‘F%Ef“j‘ﬁg"?‘c %&i%r?g‘%ilén hddeE 0 Lon Pa e e na g D61
vi deo codi ng.syste h I nt i.ng £, pr.edu
discontinuoug%wgée. %i§%€%§§§§ st?hg%é &é%¥§g§a3ﬁ5¥x¥£tﬁ%bﬁ%%%%#%ﬁiof DCT
to the predigliue,y caidual :sianala aod] NInaREYRLLNGEGlbnlS PCeHS co
hi gh-frequency coefficients can be av0|de8, and”in application of vector
quanti zati on,afifiecaient, ¢RAAG GaMRISAPaiRiemRNed I Ahats Reay iar
signal waveforns aré reduced, so as to allow expression with only
gener al - pur pege twavef aErE opneeiks, edky id ¢ode Reoke,2hothersecidbrs
enbodi nent will be descri bed bel ow. The present enbodinment will describe
the visdeo codishglapparakes eoBbeguretiuéd pesf ofip£odiing ine Wbk
units, particularly, the video coding apparatus and decodi ng apparat us
configured tmatseblpcke .t Wo Fifet 0Bh25 veseit S gfer viraer, obd ogdereatidttie@d perf orm
the notion conpensated prediction while assigning the two notion

value of a motion vector is determined from neighboring

motion wvectors and 1its predictive residual data is
coded. The motion vector coding method in the present
20 embodiment will be described below.

The H.26L coding system is provided with a scheme
of storing a plurality of past coded frame images as
reference images in the frame memory 6 and performing
the motion compensated prediction based on one of those

25 designated. This allows us to expect effective

prediction, particularly, in the case of images in
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84 FP02- 0202-00 vectors, in units of sub-blocks obtained by dividing a
macr obl ock into 4x4 pixel units. The first enbodi mnent described that the
nmoti on vectors were assigned in units of sub-blocks according to ERE G300
patterns, 5 whereas the present enbodi nent will describe the coding
apparatus and decodi ng apparatus configured to permt arbitrary designation
of notion vector assignnent to each sub-bl ock. The present enbodi nent can
be described with the 10 sane nenbers and operati ons except for differences
in the definiwhighs aoMmavHépriad iari obs nbdesSn pant Ecahar P§, thie sititldr

predi ction nodes) and the notion vector 4 in the conpressed stream 24, and
t he oper ati oR&CEOroHadmangn Het eédtish 2thRd ReEkeroebfperara®rs 5an8s in the
15 codi ng apparatus and decodi ng apparatus shown in Fig. 1 and Fig. 2 in

t he conventi 8A&RPEREKS edeFRBAYBS crifpRt orf el BRTWOR %g oi Men AR ocus on
the operation of the nption detector 2 and the definitions of the

predi ction md§8i8Mand Thit i BReVERt ore™PhRN Tt he2R0 2d6Qi M Hparat & and
with focus on_the procedure of decoding the video signal fromthe

predi ¢tion modeS3 SRHSAELI 6R vERBorMAtABBut IR HeCREodt NG hparadt ue First,

t he processing qf the codi ng apparatus and .
P c%n%lgured gn QNMBP a manner that, where two motion

vectors are present 1in a macroblock, the reference
frames thereof can be changed individually.
Although the interior of the macroblock was
10 motion-divided in the inter prediction modes of the
H.26L video coding system, the motion vectors had to be
obtained from the same reference frame because of the
great number of motion vectors. In contrast, the
present embodiment permits assignment of reference
15 frame switchover information to each motion vector by
the decrease of the overhead without using the large
number of motion vectors, thereby further increasing
the efficiency of motion compensated prediction. In
this case, the reference frame switchover information
20 often takes values similar to those in the same
macroblock or in adjacent macroblocks or sub-blocks.
The amount of codes necessary for the reference frame
switchover information can be reduced by utilizing that
fact to estimate the switchover information or encode
25 it all together.

It is a matter of course that the reference frame
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the configuration of the conpressed streamtransmtted 25 to the decodi ng
apparatus will be described with focus on the configuration of the

predi ction node 3 and the 85 FP02- 0202- 00 det ecti on procedure d¢fPOftG28x2-00
vector 4 in connection therewith in the present enbodi nent. The prediction
node 3 in the present enbodinent is defined as information extended so as
to enabl e designation of an 5 arbitrary assignnent situation in addition to
the aforenentioned fixed notion vector assignnent of Figs. 6A to 6D, as
shown in Fi gswit8Aocverl3afoxaatliyn sifisdsi npd Dso obet woanemiibhedeatsors are
0 and 1, the prediction node can be expressed as binary map 10 information
of 4x4 as sheddifAocRpds.inBxrnat IST. aHdre ithe taer araedrent of kDspAss t he
meani ng as a transm ssion order in the conpressed stream for exanple. The
fol | owi ng w Ehadeseditheoud madsod @f JBchieser bEmdVgrt hehaosiyeheneorors 4
assi gnabl e as shown in Figs. 13A to 13C (which is executed in the notion
detector 2) BRdagresdiedg stetdfodofbprafiet tonsabeet 3absyéd of tsang
expression of Figs. 13A to 13C. The first enbodi ment was configured sinply
to eval uate the Zams uFafs¥snet pasher Ad Fadthd3¢xdALavki onIedhds
assignment and fixedly execute the detection of notion vector in_each of
regi ons, whefF@s§:i Att Aé FPESEAY 38RBodiiRENEXERR 1ot tEN™YAEL O SfefeéBi on has
to be carried qut in consideration _of optimzation of notion 25 vector

assi gnnent . EPGOTTRtIRHnE °F ﬁ%@é&déﬁ’é“@f vRRTERINSIE SriFRENgs frame

FP02- 0202- 00 detecti.on, First, EiOl isto catr% out .t he tion vector
detection i nCR20AFt 18f CPEx TECHPREPSK Thi BCA th&ImudR FRENs &ME™Fofon
vector detection as in the case QLiNbd 1 of gﬂg.d4A r Mode O _of gig. 6A.

The frame ‘group unit. s allows ecodlng apparatu
10 to operate so as to decode only one reference frame
switchover information per macroblock, where the

reference frame is unchanged within each macroblock.
On the other hand, in the case where the change
of reference frame 1is permitted in units of motion
15 detection, there arises a problem that if different
reference frames are used between adjacent motion
detection units the correlation becomes lower between
their motion vectors. Namely, the accuracy of
prediction of motion vectors becomes degraded in that
20 case.
For example, Fig. 7A shows a case 1in which the
present macroblock is Mode 1 and the left, upper, and
right upper macroblocks are Modes 0, 1, and 8,
respectively. In this case, it is anticipated from the
25 contexts of the neighboring prediction modes, i.e., the

continuity of motion division that the motion vector of
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5 resultant notion vector is referred to as a first notion vector V1. Then,
using the predicted val ue obtained as a consequence, a predictive

eval uati on val ue (SAD. Sum of Absolute Difference herein) is cal GHGEREE K100
each 4x4 sub-bl ock, and a sub-block with 10 the predictive evaluation val ue
over a predeterm ned value is extracted as an exceptional sub-block region
(S202). This results in obtaining a notion vector assignnment map 40 in

whi ch hat ched portions indicate exceptional sub-block regions. The
exceptional $be 153 oskgment ows lileprasenhigbgianry aledti ganwbth bghe
satisfactorily predicted by the first notion vector VI, and by specifying

t he excepti oh@thsukeBt oekdr egprorrs, Macrpbdorks fardi Bhett othemprefden notion
vector assignnment based on prediction efficiency. Then the notion vector 20
det ecti on i svegtprre@foldther otidH otp@eenlof Wwohl yhake 8ie8posEalagdierbl ock
regions, to detect a second notion vector V2 (S203). In the above

processi ng pré&EBdUre PRENISIRRET 0ANFr 0EERL MPPEIrs Pl YT itir ed@St o be
performed in 25 consideration of not only the predictive eval uatiqgn val ues
but aPso t he lREELEHSHe o2 AR HhdthheSeBBelsgureFpodaneds: 06 tarsunt of
notion vector assi%nnent i nformation gk.e., t he predictiqgn node 3 of Fig.

1) det er m ne@°PR1CRECEXEBBLI difalt PSuBARoCR fEEGGSs TTRRE iSr TR Second
notion vectors n% aIEo be detected with reference to 5 their respective
reference fréafes di f FBfenPrFEGMteact Sétther UPREL ERE f A9 tentib&Stent .
Fig. 15 shows a procedure of_.another detection exanple. |n this exanple, a
not i on vectoPaF§°%gP§ Sdefedtél i M evkry gﬁﬁnggﬁﬁnuﬁﬁF #8 SE5TEY %%ixteen
10 vectors (S204).. Then th%)sixteen vect ors n%t%lusgﬁﬂgp i@&gﬁ&@&\vectors

V1, V2 so as"t hb@%ﬁﬁﬁ%ﬁﬁ |¥1?%$n%fo?nYh€rgo e a%n&ht and predicti‘on

ef i igency ofp the antiire mmer oplogk ((S08).. Pardi £ybarly, ohf e yeotor

assi gnnent i § doné 1 n cdnsideration”of e code anoun of prediction

rode 3. 1t begomtsd eagid, tﬁa@?é@fé%]?ﬁgg%?micﬁg VeekaLeae L ,apy eve an

optimal rate distorti ance in co the macrobl ock. The notion
detector 2 d%ti%rf@r%%% t?fo.greggﬂr\ | on, 104 3 ABM 1 BRI PECYVEEL 0TSt 4 12 the

basis of the nmethod as 20 I bed above.
present macroblock and where the left macroblock refers

to the same reference frame as that of the present

15 macroblock, it is expected that the motion vectecr of

the left macroblock should ensure higher prediction
accuracy.

On the other hand, in Fig. 7B, supposing that the

upper macroblock uses the reference frame different

20 from that of the present macroblock, there is no

continuity of motion from the upper macroblock and it

cannot be settled whether either of the motion vectors

of the 1left macroblock should be wused for the

prediction, from the context. Therefore, continuity of

25 motion cannot be expected and thus high prediction

accuracy can no longer be expected.
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A coding nmethod of information of the prediction node 3 wll be described
bel ow using Figs. 16A and 16B. The procedure of coding is presented in the
flowmhart of Fig. 17. Let us suppose that the macroblock Cin 25 FR@5- 026200
and 16B i s a macrobl ock as an object of coding, the nmacroblock A a

macr obl ock | ocated 88 FP02- 0202-00 i medi ately above C, and the

macr obl ock B a macrobl ock | ocated to the left of C. Each macrobl ock is

di vided into 4x4 sub-block units and states of nption vector assignnent
(prediction node 3Iin PFirgerl) tar es¢ hde catleds 5 wychkemdi fifled epg@seintwhi t e
and gray. The coding is conducted in such a manner that change points of
mot i on vectorenml@ﬁmntﬂwtt?neasmﬁibpdclésf a? &S toaed oRrihE16asEs tof t he
situations of the prediction nodes in the macrobl ocks A and B. First, which
shoul d be i nH@shest Ve beroRbptipe siendidedrs ofnt Keepreafiit i oh rﬁm?es A or
B, (prediction priority context) i s determned fromthedpredl ction node

si tuations ofCAEXkec b nSciedd A?rm BIESAcE i maglesiAnd pfamidivalon, a
line counter L is reset tq zero. is obvious in Fig. 16A that the 15
continuity ofdehshTgm ing tﬁ%e‘?oﬂ?ﬁn Yﬁ%t?rﬁcPESF%Gﬁeﬂl Vatd Shus Lisitges of
notion vector a55| in the veég[cal di rection as. i ndi cated by an arrow
shal | be defithé&d a %BFEEFénaf dé‘i ForPh HeFEPRaf t EREOTRFSIGR | | cal | ed

a vertical re ction iorit text. 20_Conver sel t he case where
Fhe eont | hul o5 b S Hh A | %'hw%e%n??awm@nnééﬁsﬂrfo&ﬁeé Shown

in Fig. 16B, han f onvctor assign in,the horlzota%

direction shzfi gﬁ'de%leﬁgge s oBj gffngt&fmdet FFSn L Per’s? ndt§ % His will
b 'l ed 25 h t t t E 6A and
To8 change SRS RALGLG %Q@bi?{%ﬁ%%néﬁ?n L5t oRpog 04 ?Ee

cases gwhere the macrobl.ock pdi?h&Seﬁ"(Pale egﬁi?l %I)é’ Fﬁﬂg gggpe%{

predlctlon pr|or|ty cont ext scrlp ion i ven

concer ni ng the gaseopxamples. s i nolBhy 5 el dir 00gs8kN cof | e first

settled are a remaining n count r, run start point a0, and a run end

poi nt al (S2Qf)e I3 1N B2y %flel@:ree%eefktc%l%écp%l'o% of a sub-block
assigned a notion vector different” fromthat assigned to the nearest

sub- bl ock 1) For each segment, neighboring motion vectors
as candidates for predicted value are determined. Fig.

15 8A to Fig. 8C show examples of Modes 0, 1, and 7. 1In
Mode 0 of Fig. 8A there is only one motion vector and

thus the motion vectors at the block locations shaded

by hatching are selected as candidates. In Mode 1 of

Fig. 8B there exist motion vectors for a white region

20 and a gray region (a region hatched in the macroblock
of Fig. 8B), respectively, and thus candidates for the
predicted value are settled so that the motion vectors

at the locations of the blocks shaded by hatching are

used for the motion vector of the white region and so

25 that the motion vectors at the locations of the blocks

shaded by horizontal stripes are used for the motion
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10 in the macrobl ock designated by the prediction priority context (the
macr obl ock A in the case of Fig. 16A). However, it is practically |ess
comon to continuously detect the same notion vector across the rROZ2oi126¢kd0
A and C, and it is thus necessary to adopt 15 sone neans, for exanple, a
met hod of starting the processing on the assunption that the notion vector
assi gnnent situation (0 or 1) of the nearest sub-block in the nmacrobl ock
designated by the prediction priority context is the same as the assi gnnent
si tuation at veh&o20 oifnithiealgray magiran poilt B0y of 8B hef nabisbMedk ds an

obj ect of coding. Another potential nethod is a nethod of ag | yi ng the
prediction pei shiadedcdntext @ bhoskdndi ohierlems raacsoddedk g@ck of
Specifically, anmong the sixteen sub 25 blocks, the value of 0 or 1 is left
as it is, fohorh&oh&ptl uppeiredrner $dis- breskrad chadyen pdAve r émca | eft
90 FP02- 0202- 00 adj acent sub-bl ock is defined as 1 for the four sub

bl ocks in thBagyperRest | ilme MogRd & ehahdd -pdtt Frohibn reERENat@Sy above
sub-bl ock is _always defined as 1 for the four sub-blocks in the |eftnost
line. 3 n 5 addittilén awtimeidet e?hi Ratieh AB6Ve, tichamgeeporRESOBf aPKe
remai ni ng sub-bl ocks are determ ned on the basis of the prediction priority
context. It {F8uSe@Rl¥hiher BotdRE Y656 Ot athé Red@ G ITNOIL thvd ligd t he

exanple of Fig. 16A al is 3 in L=0. From1Q this, the nunber, of sub-bl ocks
continuouslysgégﬁﬁnggoFﬁeoéa teinGn 1Fe SRS Re 1B F@NELYR G V& by

L f Yo el SPAEEh O Far! Shle d ot h codi o i ng s gode
code length QQQQ%rs at the locations of the shaded blocks of

10 horizontal stripes are selected as candidates for the
predicted value. These prediction candidate locations
are preliminarily determined for each of the modes and
are shared between the coding apparatus and the
decoding apparatus.

15 2) Macroblocks with predicted values using the
same reference frame are specified out of the
macroblocks including the predicted value candidates.
Determination on whether the neighboring macroblocks
use the same reference frame can be implemented by

20 retaining the already decoded information of the
neighboring macroblocks.

3) Among the macroblocks specified in 2), the
macroblock and the motion vector with the highest
prediction usage priority are specified based on the

25 prediction mode information, and the motion vector is

adopted as a predicted value. The prediction usage
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15 are presented in Fig. 18A to Fig. 18C. Since situations of occurrence of
remaining R are restricted dependi ng upon progress of operation i ¢2¥ﬂ§§%_00
of R, the coding efficiency can be increased by switching between 't e

| engt hs according to the remaining run 20 count r in this way. For exanple,
in the case of L=0 in Fig. 16A, r=4 and R=3 are first obtained, and thus
R=3 is coded using CB(9) (code 1 is assigned and the code length is 3

bits). Then the renaining run count.r i dat.ed accor di to.r=r-R and the
fun Siart poPACOSS LaBo s Trhinst CFTAEY t 0 & T L8900 CoThi ST RsubEs (e
obtaining r=1 nd,.the remaining run count. of 1 1_..EPQ2-02Q2-00
Chat ¢ he mot PEROvGEST IS gnrnt oM TRer s fen LoF St 1 2Bararbdty: Shat

Do e ehatonl BELE 18R N8ed e HAnMSsan bR QRITIN o i,

parti cul ar. e reason I's not fine ccor

the 5 f -1, [ d : [ [ dt

the next 11 né"Csott asd=ats) Do et oy LR Rt e e nge
i is d (192 i i d; | he fi

"Tho C=3 of LR RCTotT R O Shown Th Frg.  T6A 10 TRE P al " Subobl ock

suddenl y becomes thewup endPaint andithe sede ohe ighddial iieveieal 0" of

CB(4) is encoded. Thereafter, the proCessing is advanced with the remaining

run infor mat i,@n tgRURAL hT1 oDe 260U PG ARGESHRGEH T dreighdaled Jihet t he
time count L reaches 15 4. As described above,” in the case of Fig. 16A, 3

bits are necegsabn foecks®, fsbiMsad ors,L=theandrbobitseboradsis Inand by
further adding the code length of the prediction priority context (three

bits in eitheonefin2thheohombzeBhalfandeNer haedbroases d1eswd nict keret o, the
coding of the prediction node 3 is done by 18 bits. In the case of Fig.
16B, 1tohe codidedi¢aa he dome wrbbrf eur dits, eaghsforg,L=02, lanad1d kit each
for L=2, 3, and wth addition of the context, the prediction node can 25 be
coded by 13 hihtes moSienca s biawardy findnoruted iroighdsel f Tean phd caxipriessed by
16 bits, a case of 92
for the left macroblock are also defined in the order
of 5, 0, 2, 8, and 12 of the mode values named from the
highest. The priorities are also similarly defined for
15 the right upper macroblock. For example, if the upper
and left macroblocks have the same priority rank,
either one of them will be assertively determined as a
predicted value. Namely, 1n this example, where the
prediction mode of the macroblock itself is Mode 5 and
20 where the motion vector of the gray region is predicted,
supposing that the motion vectors at the locations of
the upper and left prediction candidates use the same
reference frame, that the right upper macroblock uses a
different reference frame, and that Mode 13 appears in

25 the upper macroblock and Mode 5 in the left macroblock,

the motion vector of the left block is selected as the
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FP02- 0202- 00 expression over 16 bits can be arranged to be coded by a
16-bit fixed length code with sone device such as an escape code or the
like. Furthernore, it is also possible to enploy a configuration Eiderdi292-00
patterns 5 expected to have high frequencies of occurrence as division
patterns (the cases as shown in Figs. 6B to 6D) |like the case of Fig. 16A
are prelimnarily assigned fixed short codes and wherein the codes by the
above coding are used for expressing arbitrary division 10 patterns other
than those. PhHedabted vediumgwptbcebsi hgdpesteduieriales it feasible to
efficiently code and transmt the information of the prediction node 3 of
Fig. 1 indicating the Bfbithery rsti enlvecens asdrmiemn sicendiidesei n
sub-bl ock units. 15 In light of the above description, syntaxes of

macr obl ock daP&asf oPhéscorfpriedsedaser eamtde slitidin 1B ¥¢ne { h¥oE8di’ng
apparatus of the present enbodiment are presented in Figs. 19B, 19C in
conpari son withFile AC26PdsyAt ak CEE§. thgaparei geleggneRowdaiie $hfpl est 20
syntax exanpl e of the present enbodinent, in which the macrobl ock type

i nforati on BEALARNYEGHAF diRgrs i nhti BASE! a8 theP TRt FeSPr BALEEI 67 or
inter prediction and in which as to the inter prediction the shortest code
i s assigned t& the cadd of Tt HPefex26 DS i 5&IT uRPESKHETFEn Toensdti on

while the information of the prediction priority context. i s assigned the
next 93 FPPICH365500 KADIT est oSS FE S cHF LEPont prd i Wonbixt

i nf i h de i [ dicti by .
ol or et on, FRNSCLRA! ISR s el T prsdlalh SR g B B0
| ower 5 frqu%ggyeggggggurEggﬁgt%%%gﬁhh%r% é%%iBREQ'Ct'On’ and is thus

assigned a | ongér Co than e*preaiction’priority context

i nformati on. For e , .he, . i scof t . riabl code
defi%@?ion, code "§§n?%€bfggtﬁ§%§§§?gﬁgdIT§h$H£ %gbféel pi%ékggg%? noti on
conpensati on e c by Yoar " itsk.to redi cti.qn
prrgrity congggg i%?grnggggﬁgg$ﬁg§ t g%fﬁFggcgﬁed%gtighqﬁgge%?s % %sen, t he
intra predichi-aaeppde 4nfgr {Eﬁ.teljr%ﬂ:ﬂt%/ degoded B%-tidy H 2Bke (iRnGagasE Of

the inter prediction node,
locations (i.e., in the case of the prediction modes
being not included in the priority order of Fig. 9),
15 the predicted wvalue 1is determined wusing all the
predicted value candidates (e.g., median prediction).

6) If all the motion vectors of the predicted
value candidates use reference frames different from
that of the motion vector to be predicted, the

20 predicted value is determined using all the predicted
value candidates {(e.g., median prediction).

The coding of the motion vectors is implemented
by variable length coding of predictive residual data
using the predicted values obtained as a consequence of

25 the above processing.

The predicted values of motion vectors may also
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15 intra prediction node information is omtted as indicated by arrow P9).
The notion vector assignnment information in sub-block units as coded by the
above coding nmethod is nultiplexed at the next l|ocation. This mayFHER-@202-00
16-bit fixed length code. In the case of 20 the intra prediction node, this
information is omtted to skip the correspondi ng processing as indicated by
arrow P10. The information thereafter is as described in the first

enbodi ment. Fig. 19C shows anot her syntax configuration, in 25 which,

i nstead of eRpreSsigrdlt hgipeadias i ehopni oin t Yigent eXiA byot HEdBracr dl ock
type information, the code 94 FP02-0202-00 "00l " or "011" (3 bits) is
used as identhfeeat fbgurader neltiod taryeent iindigatdedittestimts i vifor mat i on
of inter predication by an arbitrary division pattern is sent by variable

| ength or byPrpfégtiengfRr( tBebmps)ons varsnrist oifndheatdd teheegarinahbl e

| ength, the notion_vector assignnent information (Pattern-info) is

nul tipl exed 30BseRUBAK tBL¥PWS preHrett benpr i i radimtean (goad &he). Wien
the fixed length is indicated on the other hand, the notion vector

assi gAnent 10°FAPBr MRGTOFS sC fulFbrplbasd wresiande- bile fih&edopenglh code.
In Fig. 19B, it is also possible to define_the macroblock type information
so as to exple8€ £he%i it8r maPloASi ABi EXEMRG S hE CSpELet PESGRFitdPEn Ofat t er ns
wi th high frgﬂuencies of occurre?ce as shown in Figs. 15 6B to 6D and the
escape code hfi @QA5YRS tHeCthePfpdttCerttt tg nrefi N cdde A% fot itHE vect or

assi gnnment |nfornaE%§nP§ al | contakn t he val ue of the %redlctlon priority

context. Thi 8TFErHi U viSi ORCBAPEBPHs WE Hilth BRELPReNESTOT

f i ded 0 effici t ith d ddijti |
SR 3 A g LS R C Lt (OB St SVt S
P6 t P15 i i | i Al i nf. ti t
Yt Q0D o Br68kS LAY A oBell! nERL LAITELINe, AN ALY Pl 101

ot o5 PELES. (s SeAY0 20RRLRNAL TNEoAERRCLNE1 BRPANY US g the
continuity of motion from the neighborhood, but has the
merit of relieving instrumental implementation
associated with the motion vector prediction processing
15 because of the fixed assignment of the prediction
locations. In Figs. 10A to 10D, if a block intended to
be used for the predicted value uses a different
reference frame, it 1s desirable to switch to the
technique of median prediction or the like, assuming
20 that the continuity of motion is lost.
@ Compressed stream syntax
The syntax of macroblock data of the compressed
stream 24 outputted from the coding apparatus of the
present embodiment is presented in Fig. 11B in

25 comparison with the H.26L current syntax of Fig. 11A.

The RUN information (RUN) in these figures 1is
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enbodi nent operates in the sanme manner as the decodi ng apparatus of the
first enbodi mnent, except for the difference in the decodi ng procedure of
the prediction node information 3, and thus only the decoding 5 pitdCediO@g00
part of the prediction node information 3 will be described below In Fig.
20, S101 to S118 are the sane processing steps as those in the decoding
apparatus of the first enbodi nent shown in Fig. 12. Wen S108 in Fig. 20
ends 10 up indicating the inter prediction node, the flow proceeds to S215
to decode thecfeti 8ataetPoindsspganthe hufhbeirapifomaicnobilgcks9dBudardt his
occasion, since the prediction priority context information has already
been obtalnedsfHdﬁ?tﬁéoﬁﬁ@ﬁ@ﬁﬂ@@@dty@blpnmﬁﬁhht|éprQ5lﬂE|§ﬂ§tepth§
arranged to Eerforntthe decodi ng processing using CB(r) on the basis of the
predi ction pPLEEKBy dorext thaf ofifdt i oRa@eebdedki n tcthe Procedstdn t8214.
Since this can be carried out by conmon variabl e | ength decoding

processi ng, mﬁéraéﬂﬁpkeér6e§cﬁkﬁpléﬁdZGhﬁhéPééﬁtPsméﬁFPPé@CﬁeﬂélﬁOtAfter
the notion vector assignnent is settled for all the sixteen sub-bl ocks, the
process of S215Ki®/t Giratht@at anal t RENf FOWCEFRFdPer S tD theJd¥BBdItRg
process of the reference frame information and the notigon vector

di fference. QeThé“¥¥%cé%%|n@hﬁeréW%QHQ% |@9Qﬁﬁ?t%ﬁkou9a5§ descrfBed in

the first enbodlng FPO2-0202-00 The q%*odl roceSS|n b sed on
t he syntax of‘@ft§: l?@& csﬁpﬁlsbn %rﬁiit%lne ng?%lﬂ €case,
step S214 is_confi ured ta d ter mgether t he nDtlon vect or assi gnnent
i nformation P§S§Var prg eﬁBt l(%d or a fixed length code, instead of

the prediction pri |ty cont exd f ormatjon, t he b |s of
information, step géTS TS arra % toggxecu %C?%é;déco |ng of&$h3rnnt|on

vect gy assi QB”EEEéhéR?\E%t'r?&é’g?egﬁg”ldt@eers g%ﬁ’ic‘BEoﬁ' IoddS | Bpkhe 10

case of the varra ength Co codi processi ng o *the predlctlon

pri ority contextoi ghaiimalion indd [ 8eCARLL £dh oYty EUr LDELMRLAe ) Wher e the

macr obl ock type information contalns the |dent| icatio |nforna ion

i ndi cating 0?3 gof §9ﬁ‘96%§ dix’{féfr{?é‘tpé‘ﬂte&é@d"“ft& high QGGUN8NGH

frequenci es g. Figs. 6B to 6D), the division pattern

is settled i mtt@l&tt‘;poqf s§%%4a1%%@%%1t>ttemtelt@twcjféarfr%§1 cQRf gyhed to skip
the step of S215 excépt when the escape code indicating an arbitrary

division 20 patteid hatdat eaieatcthvh cadiag appRar 8t Usnand decodi Rgie
appar at us descri bed above nake it feasible to capture various notions in

the n@crobl ogktby bhedachibhampde isSichdsieh SalrbWwo®R umi S gand 19 .
i npl enent efficient video 25 transm ssion, recording, and playback with a
smal | The reference frame information (Ref_ frame) is data to
designate a number of a reference frame indicated by
the motion vector when the inter prediction mode 1is
chosen, and 1is omitted when only one immediately
20 preceding frame is used as a reference frame (arrow P2).
The motion vector difference (MVD) 1s a difference of
the motion vector from the predicted wvalue and the
horizontal and vertical components thereof are
multiplexed in the order named. Since the maximum

25 number of motion vectors is sixteen in H.Z26L as shown

in Fig. 4G, data of up to sixteen motion vector
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over head. 97 FP02-0202-00 The third enbodi ment will be described bel ow
The present enbodi ment will describe another coding nethod of the

prediction node 3 of Fig. 1 to indicate the arbitrary division p&fe-20a-00
t he second enbodinent. 5 Fig. 21 shows the processing flow of the coding

met hod in conjunction with the specific exanple used in Fig. 16A, and Figs.
22 are illustrations to explain the processing. First, S301 in Fig. 21 is

to determine the prediction priority context as in the second enbodi nent.

10 Wien the deffecahcpeedisctmoht iwlexedy (cont extarirowelkbctredrkeesics, change
points are detected as |ocations of change where the notion vector

assi gnnent changes wﬁ%heegspb©®p$b-theTm©memmﬁ§ﬂ‘suﬁ-mkUdKﬂliﬁécﬁbr
macrobl ock A (S302). For exanple, in the case of 15 macroblocks A, C of

Fig. 22A, bofdfperenens ale detedeadngesl cHanget poi nnacrghileckestives in
generating a binary map of Fig. 22B with each changi ng point assigned 1 and
wi th each unéﬁéﬁﬁmﬁelﬁélntIéssi%n@@lgte¢hw§eﬁadﬂﬁ% sebhmeBrRiGiRtAON
predet erm ned scan table 20 (e , a_scan table of FI% 22C) to generate
zero Puns (SB09%. IFor CBRERDI earsliqw:eP@he vetheupreditet i W pPAPEMEL y
context is adoEted herein, the binary map of Fig. 22B is scanned using the
scan table f8f 9ert|§ﬁﬂ’ 285 r&0RgopR LF gtranefopr a‘Eﬁﬁ?@dﬁéﬁHé, dasat of

Zero runs {3 enerated. This |nfornat|on i,s 98 FP02-0202- 00
subj ected to @5%?35?e ?%ﬂbgﬂ C%Hnﬁﬁx { S04 11837 AN erEby TEFHELRT g

codi ng of the, gre iction i When no change point is found in the
mddl e of th&8p &anPﬁElE €8°Gf the affirmative judgnent in S305) , the

5 zero run |nfornaglonh%hﬁﬁggftehang repl aced %anggyog fhe present

10 embodiment shown in Fig. 11B, the macroblock type
information is used to identify the fourteen types of
inter prediction modes shown in Figs. 6A to 6D (while
the intra prediction mode is assumed to be the same as
in H.26L). Since one reference frame information is

15 made correspondent to one motion vector, the reference
frame information and the motion vector difference are
always multiplexed as a set. The number of sets of
reference frame information and motion vector
difference 1s determined by the macroblock type

20 information. The maximum number is 2 (i.e., arrow Q2
in Fig. 11B indicates up to two loops). When the inter
prediction mode 1is chosen, the intra prediction mode
information is omitted as indicated by arrow P4, and
when the intra prediction mode is chosen, the reference

25 frame information and motion vector difference are

omitted as indicated by arrow P5.
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end code (EOB) (S306). Wen a change point is present to the point of the
end of the scan on the other hand, the code of the last zero run can be
settled by naking use of the fact 10 that the total nunber of zerf®0And2 PO
change points should be 16, and the coding with the end code is not
performed (S306 is skipped after the affirmative judgnent in S307). The
scan table may be replaced, for exanple, by 15 zigzag scan of Fig. 23A

hori zontal scan of Fig. 23B, or Hilbert scan of Fig. 23C or can be any
other table. The s€anceaybhberefiangadechdgseatheon nfhemprtddine vifdenptiadeist y
context (e. g., the horizontal scan is used when the horizontal prediction
priority convVetuess Zomidiaact etly, dhogespad fitthgencederenad r dirémgay be
fixedly used. A dedicated flag for sw tching between scan tables may be
coded as par £ngPriaé ionf okt nen wime heagredieckormotle Beighbofii®dcase,
the codi ng apparatus can selectively use a scan table with the 25 best

codi ng ef fi cMe@r&EPPIQCkst o0& slbraliccksef coOSdnInBeNo®s. 199 lemeph2doPy2- 00 The
syntax of the prediction node 3 obtained hy the above-stated codi ng et hod
can be inpl efékied BFS df atfFng FRE AR vedtiora a359yhRenP P PncO fat i on
shown in Figs. 19B and 19C with the coding nethod of 5 the second

enbodi nent . éﬂnd%rHQW?%ﬂﬁ¥%%%ﬁP§uf%T?oﬁegﬁrﬁﬁéedeEBﬁP%g1&5§§W§F&§P t he

step of S215 in Fig., 20 corresponds to_the process of decodi ng the code
encoded by N 8641 g nethot s BREBER PR kt REShIvaettd eRbots niht 16 settl o

uSi ng. Che. pr B3GR o pri GETS! BT Ext inf O FAEFBRCSBUL" | €OTE Eq CFosel bl ¢
L0 & Gert ai nERIXEA Pal 6 I 1TIGREHUEC oot RECRT BaFE: BRCRPLOPL f CTS cont ext -
o1 Pty contBdt CPHUPRCE Ve BRFIAIIAG: G EHA “CeR abl o may bo a 1ixed one

apparat US antl docodING apiar athe"30 dos e bed Soodd RaRE TL Feasi BT 1o

capture vari Qus.dialicans Lk ne: (RSLAbL oGk by, afbDEr yadivisi ON idgsubbl ock

units and po i npl ement etfficient video transn155|on3 recording, an .
pl ayback witRQnasnedd é&@%ﬁf@dofz%dﬁg%féggﬂ &bedi peRbiwkkkoRg descri bed

bel ow. The present enbodinment will describe the coding

reference frame information. For example, 1if the
15 reference frame information is often 0 in the both
blocks within the same macroblock, the code

configuration of Fig. 33A requires two bits for the two
reference frame information values, whereas the code
configuration of Fig. 33B requires only one bit for
20 coding of the reference frame information, so as to be
able to reduce the amount of codes. In this case,
different from the syntax of Fig. 11B, only one code
about the reference frame information is multiplexed
per macroblock without being paired with the motion
25 vector difference, as shown in Fig. 33C. Arrows P26,

P27 in Fig. 33C indicate Jjumping with omission of
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100 FP02- 0202- 00 appar atus and decodi ng apparatus in which the prediction
node 3 of Fig. 1 is configured to allow change of notion vector assignnent
in sub-block units and provide the distinction of intra/inter pré&#o@-H0ah2-90
Since this configuration allows intra or inter (one of plural notion
vectors) to be selected and coded in each sub-block, efficient coding
adapted to the property of actual inages can be perfornmed, as conpared with
the node switching in macroblock units. 10 First, the definition of the
predi cti on noder8spbnBiigg pronethengr esedt aembedidentindiilchtbe destpi bed
usi ng the exanples of Figs. 24A and 24B. In the H 26L coding system two
types of intkdophedpstion are prepared: the intra 4X4 node (| NTRA 4X4) of
perform ng 15 the spatial prediction with switching anong a plurality of
predi ction methodsItdeig i Ble¢ hyosweblet it ppedfetriorthmderedtotiati on in
4X4 sub-block units: and the intra 16X16 node (I NTRA-16X16) of perform ng
the spatial PpregActdONtRRt i efwinestsiengt aabag ia fgrmedliony bt 20JpFedicti on
met hods in macrobl ock units. A total of six types (1-6) of spatial

predi ti on nBeREAR1IAEESdeTy ngdbrbiocke iamd as'ptedh citheén FRRS i nf Pt i on,
and these are allowed to be designated in sub-block units. Then this is

ext ended to BE2PBlPnt etk edSwi LR tHE msEiS6n Qectidie agsrgsrenrt 1IPRES mat i on

as prediction nopdes of 4X4 sub- bl ocks. o ,
prediction of motion vector, the prediction locations

may be fixedly assigned as in Figs. 10A to 10D and the
reference frame information associated with the
10 prediction locations 1is wused as predicted values.
Since there are also cases with no reference frame
information associated, as in the case where no fixed
prediction location is assigned as in Mode 0, in the
case where the intra prediction mode is adopted at the
15 prediction location, etc., a default predicted value is
used in such cases. Codes are arranged based on
probabilities of occurrence of reference frame
information wvalues in acquisition of the predicted
value, and <codes are switched according to the
20 predicted value.

For example, let us suppose that the codes of Fig.
34A are wused as codes before change or when the
predicted value is 0, and that the codes configured as
shown in Fig. 34B are used as codes when the predicted

25 value 1is 4 as an example. In the case where the

reference frame information often takes the same wvalue
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101 FP02- 0202- 00 Nanely, supposing two notion vectors can be used, |Ds of
predi ction nethods thereof are defined by 7 and 8. Figs. 24A and 24B show
exanples in which the prediction nmethods 1 to 8 are assigned to tBRED2-0202-00
sub- bl ocks on the 5 basis of this definition. In Fig. 24A the distinction
of intra/inter is made along the diagonal direction and two notion vectors
are used in inter prediction. Fig. 24B is an exanple in which the
macrobl ock is divided into upper and | ower segnents and in which the 10
predi ction i sspehtopmediby edntved upr edidc wihemef arf the pppei cseghwatlugnd by
inter prediction fox the |ower segnment. In this exanple only one notion
vector is uséed fof,thehent eprpbadititpgn. dh t hbedesceipténmee herfaiamaf t er
this prediction assignment information of 15 many values will be called
many- val ued prédirogitéoni denanfirgat 4 o smdd dhefrorwan ohheSipyobaftid ity
di scrim nation between the intra 16x16

of the reference frame information becoming 2, the code

5 amount of the reference frame information can be

reduced by wusing the codes of Fig. 34B, instead of

using the codes of Fig. 34A as they are. 1In this case,

the reference frame information is always multiplexed

as a set with the motion vector difference in the same

10 manner as in Fig. 11B.

Although not illustrated, the orthogonal
transform coefficient data contains significant
coefficient presence identification information (CBP:
abbreviation of Coded Block Pattern) indicating whether

15 data to be coded exists in 8x8 block wunits in the
macroblock, and use of this data permits omission of
transmission of the entire information in each 8x8
block without any significant coefficient, thereby
achieving efficient coding of orthogonal transform

20 coefficient data. Figs. 35A to 35C show examples
thereof. Let us suppose that a macroblock is divided
and coded as shown in Fig. 35A and that each sub-block
(4x4 Dblock) indicated as a white block has no
significant coefficient. 1In this case, the presence or

25 absence of significant <coefficient is coded and

transmitted in units of 8x8 blocks, as shown in Fig.
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node and the 16X16 pixel unit notion conpensation node (hereinafter, an
inter 16X16 node) does not require the 20 prediction assignnment information
of 4X4 sub-block unit, it can be inplenmented by only identificatixkadZdsdP-00
on the macrobl ock type information. Nanely, the macrobl ock type information
is classified under three types of the intra 16X16 node, the inter 16X16
node, 25 and sub-block unit arbitrary prediction assignnment. Then, in the
case of the node of sub-block unit 102 FP02-0202-00 arbitrary prediction
assi gnnent, t3B&,prtedimte lomirethiods frodtiedde t hlee spbebkncks oar ebsetntdeed by
coding the above many-val ued prediction identification map information. In
thi s exanpl eoft hertthmdorm Hetsenst o2mofcaaief Boisytli ngadppaimat e8card *del ect a
nmode with the best coding efficiency by evaluating possibilities of all the
intra 16x16 wkaddek iimarudssk16n nBy8, Ldgksub-wHiergbwnthe acbider ampusitedi cti on
assignnent. O course, the apparatus may be configured to perform coding

Wi th sone 10CEnxedeeonBefdcedns f npBéssipnvardfet ytoangwéhfigles afan be
considered for the optimal detection of subblock unit prediction, and, for
exanplPe, by éxtesaigdgon in each 4x4 block.

With use of the prediction modes in the present
embodiment, in cases where a pattern using two motion
vectors is chosen, it is expected that the coefficient
data to be coded is reduced for the predictive residual

10 signal located at the division boundary, because of the
increase of the prediction efficiency by the division.
Particularly, in the case of the uneven division and
oblique division in and after Mode 3, a division
boundary can exist inside an 8x8 block, and it 1is

15 considered that this portion has a high probability
that there exists no coefficient data to be coded.
Therefore, depending upon the circumstances, it 1is
possible to employ a configuration to change variable
length coding tables of significant <coefficient

20 presence identification information or ©probability
tables of arithmetic coding according to the prediction
modes. This enables implementation of efficient coding
of significant coefficient presence identification
information according to the prediction modes.

25 With use of the prediction modes according to the

present embodiment, 1t is also conceivable that a
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t he met hod shown in Fig. 14 in the second enbodi nent, the map information
can be settled, for exanple, by a 15 nmethod of applying the intra
predi ction to each subblock with a prediction eval uati on val ue gret2e+0202a100
that of intra prediction out of the exceptional sub block regions. The
followng will describe coding nethods of the 20 many-val ued prediction
i dentification map information shown in Figs. 29A and 24B. This map
i nformati on can be coded by much the same codi ng nethod as that of the
noti on vect omaassbgnrint. si dfigrinedi dntdescpolréd onn willidoskc chdngebadidnent and
the third enbodiment. The 25 difference is that, while the information of
t he object of poditagnwadthhgreiesachamge iend hdespeesenerbodi mbsentes
FP02- 0202-00 and the third enbodi nent, the object of coding in the present
embodi nent i 9fa yraylstadet megre(f)ciGodi ngaret hbgdcdmes  constant in
each segmental region. In this case, if the
5 significant coefficient presence identification
information is configured and coded so as to indicate
the presence or absence of significant coefficient data
in each segmental region, instead of designating the
presence or absence of significant coefficient data in
10 each 8x8 Dblock as wused 1in H.26L, the code amount
necessary for the significant coefficient presence
identification information can also be reduced. Fig.
35C shows an example of that case. When the presence
or absence of significant coefficient data is
15 transmitted in 8x8 block units as shown in Fig. 35B,
the number of patterns thereof becomes large; whereas,
in the <case where the presence or absence of
significant coefficient data is sent in units of the
segmental regions as shown in Fig. 35C, the number of
20 patterns can be made smaller whereby the code amount
necessary for the significant coefficient presence
identification information can be reduced.
The decoding processing procedure in the decoding
apparatus will be described below. Fig. 12 shows the

25 processing flow of the decoding apparatus.

The variable length decoder 25 first detects the
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For inplenentation by the nethod of the second 5 enbodi nent, individual
node information is expanded into bit planes. For exanple, the bit planes
can be classified into a plane indicating either intra or inter, BHGEhe02-00
i ndi cati ng use or nonuse of the individual intra prediction nethods (a
total of six 10 planes), and a plane for assignnment of notion vector. Each
of these planes can be coded by the nethod described in the second

enbodi ment. For exanple, if the nmany-valued prediction identification map

i nformati on efynehgon2gAtiiondecorposedicat ong hehbi theEsl pbanes pdctonrdi ng to

t he above rule, the result will be as shown in Figs. 25A to 25C. Here the
intra/inter dliassifidstddnd plate of Fagh ZBAmandf hennmbomage) veSildrl )

assi gnment plane of Fig. 25C both are constructed using the prediction
priority context deghfdee the pielsrof Eadare (202 )pr ediTte o igdtireds are
constructed as bit planes based on only the presence or absence of the
predi ction mBekegs. Trnbadoy mathen of cithig@epr i’ | ohnfDEBaBiPA t 4 present
enbodi nent can be expressed by coding the 25 binary maps of the total of

ei ght opl anes 1§ikd¥ fivn wheghen5Ae e DETIractdr dhngnts2a cpredetdativied or der
by the 109 FP02-0202-00 net hod of the second enbadinent. It is also

possi bl e to d#&gtCha Icorf iRjtFET Dt WhePFROBE SEKF nPRatNefNof fientedetht er i s
first transm tted and wherein as to the six planes of Fig._ 25B concerning
the intra pr&di ctPbhas Rigididds Ahd ae PRARR dfihot Pén GEELEF %1 dnnent of
Fig. 25C, only the sub-blocks,corresponding.to intra and jnter, .

espect | vel y PrEFEEGded®Bs i PLFPARE GHUEY a4 eREWPT FOET Gbon 26l R 260
(i.e., the gray.portions.in Figs. .,26B and 26C, are. excl uded from the object
of 10" codi g LTHES rahbse Tt o1 Ba Rt rerd s, BRHTESr SAGCESLRE SBunt. of

i nforpation to _be.coded. The abav | ane infor ion y be arr ed to be
code&%gy t he 64 r%gza%éwoﬁlod @Prtaﬁ‘ee%t ird & odioﬁk‘[o.go o COg‘irr?é‘S O?r%d 2 15

pnot her pot enij.alc cadl o apthod g Guneel i caban g he thisd g men

is a nethod of Ssétting e unchangi hg poi nt 0 to O

and expressi ng 2 cont | ‘EgouéeHngﬁ‘QgL{J?eé%\Pdeﬁé‘f %@?o&{lﬁo@}ﬁzi&%’%a”e.t hod

by a run. When this nethod Is to the case t is

transformed iftadata as,shoyedp FEOrig? (Waerergach ghange RARiNLH S
detected by the ﬁbrfiontal predict?on ﬁ%iority contexf). This 1 nformation

is coded in setsffsizeqOcbdbg and tes icthe redi gy éen (m8bRods afLchange
points. In this 25 exanple, using the horizontal scan of Fig. 23B, the
i nforgati on crFibe taxpandgd it sefrs @he(%un’) intdrmation is as
described previously, and skip macroblocks occur by the
number of the run information. For each of the skip
macroblocks, data of the 16x16 pixel region at the same
location on the predetermined reference frame stored in
20 the frame memory 26 is acquired as decoded image data
as it is (8104 and S105). The process of acquiring the
decoded image 1s conducted by giving the motion vector
of zero and the predetermined reference frame number to
the motion compensator 5. When the run information

25 indicates the last macroblock of the picture (5106),

the wvariable 1length decoding of that picture 1is
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105 FP02-0202-00 1), (2, 7), (3, 8), (1, 7)}. These sets are assigned
respective variable Il ength codes to be coded. The scan table may be
arranged so that a flag is prepared therefor and so that an effi P-4 €00
is used by 5 switching anong tables. In this case, it is also possible to
adopt a configuration wherein the changes by the values of 7 and 8
indicating the inter prediction are assuned not to be changes of the

predi ction nmethod and are regarded 10 as unchangi ng points and wherein the
pl ane of notitermiected assi ghatnpoiinter ds okods Eephent ély peadedmy 3)
Codi ng nethod 3 Furthernore, the coding nethod may be configured to expand
so as to add thee Hlcak olistreliqr eténevbngt proseshe (SallBa, prad dthegn node
information in the H 26L coding system of the conventional exanple and
transmt onl yhehefilavert presifers ok portticonsarhabhe et Aecawstion
vector assignnment plane. (4) Coding method 4 20 Intra/inter classification
patterns and RASIGESE Wectodr tassingRfeml att®rns are fixedly arranged, for
exanpl e, as shown in Figs. 6Ato 6D. Since all the intra/inter division

si tuatd ons and not M vedtor cFsdingdiventcosdiaduatesHe @t e itdeént iffidd as
fixed 25 pattern I Ds between encoder and decoder, the |Ds of these patterns
are subj ect e®TOSSPAS abPe &Ryt ALBAditwy 98gode the macroblock type

information. This settles the prediction mode 3. If
the prediction mode 3 is the intra prediction mode (in
the case of the affirmative Jjudgment in S108), the
10 intra prediction mode information is decoded (S109).
Precisely, H.26L involves two types of intra prediction
modes: an intra 4x4 mode of performing the intra
prediction in sub-block (4x4 block) units and an intra
16x16 mode of performing the intra prediction in 16x16
15 pixel units, among which only the intra 4x4 mode
requires the intra prediction mode information.
However, it departs from the spirit of the invention
and thus detailed description of the difference between
these processes 1s omitted from the description of the
20 present embodiment. After the intra prediction mode
information 1is settled, the spatial predictor 9
generates intra prediction values from neighboring

image data (S110).
On the other hand, if the prediction mode 3 is an
25 inter prediction mode (in the case of the negative

judgment in S108), it must be a value indicating one of
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FP02-0202-00 in the order of their frequencies of occurrence. Since it is
al so considered that the intra/inter division patterns and the notion
vect or assignnment patterns (equivalent to those in the first enmbakorenil)0o2-00
have high 5 correlations with patterns sel ected in nei ghboring macrobl ocks,
the coding nethod may al so be arranged in such a manner that a context is
defi ned based on the situations of the nei ghboring macrobl ocks, as in the
first enbodinment, for the intra/inter division patterns 10 as well and that
vari abl e | enghlke oodiesg sthabines rorF igrsobghbi | Rrygotrdhiings yvi, ohoar imaliyetsiet scodi ng
are arranged to be switched according to the context. Syntax exanpl es of
the predictiof nodee3ecaded fnence abbyvenaeltwdsande poésent edeiatdE g. 28
to Fig. 31. 15 Fig. 28 to Fig. 31 correspond to the above codi ng nethods 1
to 4, respectiiféleyence tdiwwstivg dechdddl isassfitolad i at FEyis2@oitte noti on
vector assignnment information is coded on a bit plane basis. The prediction
priority contléxe-nayonre geéti ngd Madehd 26ndl dswd $ofem vint hthet g hsane
macr obl ock, as described in the second enbodi nent, or may be arranged not
to beSused. MRdeke -codEagh nBElod 2, ra§e§ﬁGWﬁ|ﬁfﬂm%)ngormhél@@a@n@able
flag information for identifying the scan 25 table is multipl exed
subsequent t BOERETPrEfitan ofl pFFEPREG E6ntABACICFhi ICFRTHBRI r EQUIHES i n t he

case 107 FP02- 02C2-00 where the scan table is determ ned d%pendlng upon
t he information. However, since whether the erence

frame information is multiplexed is integrated into the
aforementioned picture type information, it is

10 necessary to make a decision on whether the reference
frame information is present, based on the value of the
picture type (S111).

Although not illustrated in the figure, where the
reference frame information was coded by making use of

15 the values of reference frame information in the same
macroblock or in adjacent macroblocks or sub-blocks as
described previously, the reference frame information
is decoded on the Dbasis of the combinational
information of the reference frame information

20 according to those, or after switchover of codes
according to the predicted value.

With the reference frame information, the wvalue
thereof is first decoded and then the motion vector
difference is decoded (S112 and S113); without the

25 reference frame information, only the motion vector

difference 1is decoded (S113). The predicted value of

82



prediction priority context and in the case where the scan table is fixedly
determ ned. Subsequently, sets of zero runs and |IDs of prediction nethods
of change 5 points are transmtted by the nunber obtained as a rdR{12-0#02-00
the scan. In the coding nethod 3, as shown in Fig. 30, the extended
information including the inter prediction flag in addition to the intra
predi ction node 10 information inplenents such expansion as to be able to
designate the total of seven types of nethods including the six types of
intra predi ceilroh methotds vaedotrhe si Wiede rpriegidc ese dnemnhdde aed eriecsynt ax i s
arranged to transmt this expanded information, and the notion 15 vector
assi gnment i Afrermgatinée riert ig8si gwatliong vieled oxpdiidd evenicer ®ISidgeE®n in t he
inter prediction case. In the coding nethod 4, as shown in Fig. 31, the
macr obl ock t el ansris@tiosh Rwntke nsachebi pgkdtrbde 1agorgamant  patcer ns
including the intra/inter 20 classification pattern and the notion vector
assi gnment pACHLEPROrARG iRrirandvd Bedfatia e Matiiqiel y2ideheFE¢ ©ach of
the very large nunber of prediction node val ues. Then_the identification

i nf or Pati on 6f*et hSaMR r PIFEHF QT onvabde i S2Beparhtel ¢OCPARSRSt t @K or only
4x9 25 sub-bl ocks wiithin each regiaon of intra predictjon designated by the
macr obl ock t PFEGFEICRatiSGNS AL OF1E3esS PR (562 0 11 SPRATEIES it i s

al so possible, for exanple, to enplaoy. a cqonfjguration using the intra
prediction nmod&YPdethti Frgati o | BPordfat PBA 151 Gubbl dck Gf Pde (5t
prediction npde.informtion), ;used in the intra 4X4 5 npde of the,H 26L
codi ng syst eM°TaST tV§S-C nTRF§EMa580P o BT FeARCAE 19165¢ 0SBS5Yr St esent

om ssi on of rtinent i nf.orpmation, arrow Q7.up to sixteen |oops, and
arrows @ an %eg o tﬂg J%“io pﬁgrpgggg_. THRs' O ROELI&ESN VW

10 information 4 is fed to the motion compensator 5, and
the motion compensator 5 generates a motion compensated
prediction value for every individual sub-block, based
on the designated reference frame information and
motion vector (S114).

15 After completion of the above processing, the
variable length decoder 25 decodes the orthogonal
transform coefficient data 17 of the predictive
residual signal of the macroblock (S115), and the
dequantizer 18 and inverse orthogonal transformer 19

20 decode the predictive residual signal (S116). Finally,
the predicted wvalue obtained in S110 or S114 is added
thereto to acquire a decoded image of the macroblock
(S117). Thereafter, the flow transfers to the decoding
processing of the next macroblock.

25 The coding apparatus and decoding apparatus

described above made it feasible to accurately capture
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10 The decodi ng apparatus is arranged to receive the syntax in one of the
above various configurations, settle the prediction node assignnent in the
macr obl ock according to the procedure reverse to the procedure defRGiedd2G2-00
t he associ ated codi ng net hod, and decode the 15 video signal, on the basis
of the decoding operation flow of Fig. 12, Fig. 20, or the like. The coding
appar at us and decodi ng apparatus descri bed above nake it feasible to
capture various change states in the macroblock by arbitrary division 20 in
sub- bl ock univiegiawg t ooitiphemean ethecieacrobbeok: r ansthssi ¢n, smeddr di ng,
and playback with a small overhead. In the present enbodinent, the
prediction n@@@nmﬂadndndntQnﬁwgiﬁmﬁnﬁﬂﬁﬁﬁiQkﬁﬂﬁﬂvudﬁ@rﬁnﬂﬂﬂmkﬁswmﬂuon 25
vectors to three or four and additionally assign the notion vectors
respective | D€cofrddnadi ctath nplAvBECck09  FROZE020Pn 00thRer éufeseTiHe fifth

enbodi ment wi ||l be described bel ow. _
embodiment the interior of the macroblock is motion-

5 divided in various shapes to increase the prediction
efficiency and each region as a motion compensated
prediction target is comprised of a combination of sub-
blocks, no division boundary of prediction exists
inside the sub-blocks on the occasion of performing the

10 predictive residual signal coding in sub-block units as
in the H.26L video coding system, thus presenting the
advantage of producing no discontinuous wave. This
presents the advantage that in application of DCT to
the predictive residual signal coding, occurrence of

15 excess high-frequency coefficients can be avoided, and
in application of vector quantization, efficient coding
can also be implemented in that peculiar signal
waveforms are reduced, so as to allow expression with
only general-purpcse waveforms specified by a code book.

20 The second embodiment will be described below.
The present embodiment will describe the video coding
apparatus configured to perform coding in macroblock
units, particularly, the video coding apparatus and
decoding apparatus configured to use up to two motion

25 vectors per macroblock and to perform the motion

compensated prediction while assigning the two motion
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The present enbodinent will describe an exanple in which another enbodi nent
of the notion vector detecting 5 processing and notion vector prediction
method is inplenmented in the codi ng apparatus and decodi ng appar ERE-6F2Ge00
first enbodi ment. When the inter prediction nodes of Figs. 6A to 6D
described in the first enbodi nent are used, the 10 detection nethod of
notion vector in each node can be any nethod as long as it can be
interpreted by the predeterm ned syntax as described in the operation of

t he decodi ng vamiarat,ustni nmnies fof ssuknbbdckenobteidonedeby iy ighiagerst

enbodi nent will describe a notion 15 vector detecting techni que of

i ncreasi ng t maqueediostd dimtef 144 eptye i thous . nuéhei déreasenbpdimentoad of
conput ational conplexity, and the codi ng apparatus and decodi ng appar at us
enpl oyi ng a Msisicaibasct 6hapr edhet imatiran e veassodisat 8@reher e ahed | it he
description below, 20 the notion vector detection processing is carried out
in the noti ofdétSec®br spboplpicys 1acemedime wotitdie véEkes maddiedtison
processing is carried out in the variable | ength encoder 23 (on the coding
appar at us si d@CIGRFige Praseth Fhedidiargbive Jlefifsrdeoddre Z22URY on t he
decodi ng apparatus side) of Fig. 2. In the description hereinafter, the
oper ati ons WaRPHEYUEQ angEpgecagddpIoGRifeddiUsecc et e £8 B ™itowchart s
of These processing. In the case of the inter prediction node set in the
first enmbodi fE SRdWh FRSEPHRTIGA ©F 6BPToRR 01 Aol Adt PRV ECtSSr s have
to be detected per nacroblock. In the |ow rate coding, the amount of codes
that can be & 0 sion of the orthogonal transformcoefficients is

decreased Wi th | N01a5% JAL AN HIEInS]: BLL OBe VBT neB Dilch ehd MUs

10 same members and operations except for differences in
the definitions of the prediction mode 3 (particularly,
the inter prediction modes) and the motion vector 4 in
the compressed stream 24, and the operations of the
motion detector 2 and motion compensator 5, as in the

15 coding apparatus and decoding apparatus shown in Fig. 1
and Fig. 2 in the —conventional example. The
description below will be given with focus on the
operation of the motion detector 2 and the definitions
of the prediction mode 3 and motion vector 4 about the

20 coding apparatus and with focus on the procedure of
decoding the video signal from the prediction mode 3
and motion vector 4 about the decoding apparatus.

First, the processing of the coding apparatus and
the configuration of the compressed stream transmitted

25 to the decoding apparatus will be described with focus

on the configuration of the prediction mode 3 and the
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10 the detection of notion vectors in consideration of a trade-off between
the cost for the anmpbunt of codes for notion vectors and the accuracy of
prediction with the detected notion vectors. In the H 26L video ¢dfiZr@202-00
system as a basis of the first enbodiment, MVi(n,j) (n: i5 macrobl ock

| ocation and j: segnment nunber) represents the notion vectors detected in a
reference frame RFi (i Z 1) tenporally previous by i frames, Rp represents
the bit anmount necessary for coding of the notion vectors MVi(n,j) and the
reference frdetectdénni fRratedrr0of nfimrtrieti oe®RFPr dndirosonggcitdodef i ned
by Eq (1) below, using the predictive residual power Dp obtained in that
case and conshagmewitht hien nbhieorpsesany sepbpdanphtand The epgeddcitigme RF (i
z 1) to mnimze the cost Cp are determ ned. The constant Ais set so as to
i ncrease 25 Wedk decr ddse e t Hereseylet eWaPRORE rase, dgAdnedus as
constraints due to the bit anount Rp becone severer is |11  FP02-0202-00

| ow r at e Codpﬁépregtiogpequngﬁ:ﬁg as to enable designation of an

5 arbitrary assignment situation in addition to the
aforementioned fixed motion vector assignment of Figs.
6A to 6D, as shown in Figs. 13A to 13C. Namely,
supposing IDs of two motion vectors are 0 and 1, the
prediction mode <can be expressed as Dbinary map

10 information of 4x4 as shown in Figs. 13A to 13C. Here
the arrangement of IDs has the meaning as a
transmission order in the compressed stream, for
example.

The following will describe a method of

15 determining the motion vectors 4 assignable as shown in
Figs. 13A to 13C (which is executed in the motion
detector 2) and a coding method of prediction mode 3
based on the expression of Figs. 13A to 13C. The first
embodiment was configured simply to evaluate the

20 plurality of patterns of the fixed motion vector
assignment and fixedly execute the detection of motion
vector in each of regions, whereas in the present
embodiment the motion vector detection has to be
carried out in consideration of optimization of motion

25 vector assignment.

Fig. 14 shows a procedure of an example of the
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Since the predicted value is first determ ned and the prediction difference
is then coded for each notion 5 vector as described in the first

enbodi ment, the bit anount Rp becones smaller as the notion vect dPliettEed0
approaches the predicted value. For this reason, in the H 26L video coding
system it is recommended that a center point of a notion vector search
range be set at 10 the notion vector predicted value and the |ocation of
the notion vector search wi dow be adopted segnent by segnent. This
decreases at degastivhe anbunstof Ttlesisf woticarryectors Wl reltdrxes t he
constraints due to the bit amount Rp on the m nim zation of the cost Cp in
15 t he abovevegtiati ¢i¢tesmtd amhelhot i vAltectforl @etecpivalean Beiperckor med
under advant ageous conditions based on the minimzation of the predictive
resi dual powee DPBChEFBR wiRlE BeRscdeVacten Cetelrsioontisndat itée ¢BS®oti on
from nei ghboring nmacrobl ocks, it is expected that the 20 adaptati on of the
sear ch wi ndo®fl dded¢ont f £ thed prédi cPed Nedeie caffal B edd -t 0o d&€r ease of
t he predictive residual power Dp. On the other hand, there arises a problem
that ©he adapfatisanst PRBISRartdCHRhdows | AELE4EEE t he |dad df fddIsdul ation
processing of 25 the predictive residual power. In order to explain this
probl em Fi gMC368N119eCtepoin202- P ych&fafiOcal 'y HERL G- dhs&datiden t he
optim zation gf t he notion vector search range %gg_FLQ; 36B a case w t hout
the optini zaPPEABE% heSnoti cTPRRRIBT SRar ¢h PHTTE.CHASY ShEWR iV 'Ri%g. 368,

bossi bl o t o P@diEe CREDhUrDEr off CAItAl Y bna oht TG edl BT WS 1 St dual
pover by meKL0g sg g e Lach el sleea gl ggeTELaa eraush cal,
! VQ/' s carthed oMo for; §148 )IRGIAN YERLOT cANd! dates (iR Sear ch
value 1is extracted as an exceptional sub-block region
(8202) . This results in obtaining a motion vector
assignment map 40 in which hatched portions indicate
exceptional sub-block regions. The exceptional sub-
15 block regions represent regions that cannot be
satisfactorily predicted by the first motion vector Vi1,
and by specifying the exceptional sub-block regions, it
becomes feasible to implement motion vector assignment
based on prediction efficiency. Then the motion vector
20 detection 1is carried out for an object of only the
exceptional sub-block regions, to detect a second
motion vector V2 (S203).
In the above processing procedure, the detection
process may also be configured to be performed in

25 consideration of not only the predictive evaluation

values but also the motion vector value and the code
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uni quely determ ned for the upper segnment (white segnent) of Mdde 13, the
predi ctive residual power cal cul ati on does not have to be perforned again
in Mde 15 9 as to the three sub-blocks in the upper segnent of NRE-1Z GO
the predictive residual power calculation shall be performed for the

remai ning three sub-blocks. In contrast to it, in Fig. 3&A, assum ng that
the notion vector prediction rule of Fig. 10D is used, the 20 upper segnent
of Mode 13 can no | onger use the common search location to the same portion
of Mbde 9, aRBouRE rafsunetbent Nechoadiatdvanmnersti diafopoaetogal(duleati on

t hereof cannot be reused. Therefore, the present enbodiment will describe
25 the noti ofhfed®ordiet et i BWASr odesdi nfiand ot defevadnse pieditdte on rul e
to inprove the prediction 113 FP02- 0202-00 accuracy by effecting the
adapt ati on of*FREtieardh HhRWTFh &&86Rcssgnenthaniflls keephtig @S he
conput ati onal conplexity. The notion vector prediction rule of the present
enbodi nent |?OFFQQdNWQ£ﬁqﬁuﬁﬁbsa$S§h@®149¥QQRE9 wipht se8epenghi £ ul e
|ncluges | ess variations of prediction |gcations used than in Figs., 10Ato
10D, and rouﬁﬁﬁﬁroﬂ%ﬁﬁ%ﬁﬁlW®p€§f%¥eﬂﬁ?|5ﬁaW&ﬁ(ﬁ1§ﬁ%ﬁﬁQﬁlBﬁgmaﬁécﬁsed The
first type is a predi ction of the up 10 segnent in Mbde O and Modes 9,
10, 13, and PAPERw Bredifcthonfifsy 2 &qlﬁepﬁls case, it is the nedian
predi cation using t|o v ors at Iocatlons of . t hree sub- bl ocks (4X4

bl ocks) surrounded ﬁﬁthnﬁ%t? 8WF.ﬁ%spr?ﬁ8 LG oRf ¢ FPREARH fd SRR t ype

15 pred d d 12 and h Fi 37B
37D, Choy ar EGMPLRA ot prAC PAREPERI g o ot Pbn "Weetsr bf 44 bl ock

At ne et gecdBren f1xed ) IGAt 5AR-BEERKNI NG 4 08 {aLgel S edIERL LW

predi ctions isTa prediction fro 5t and 3~

a pr%@'Ct'ORb% %gébQ§%b4§TheTh8§rEHe %R%teé g@%%@&%tb%% %ﬁu%@%rnger

segrrent In case 1S pre Iction

salng 2 st Bhodsg suoklathl ot acaon atlacpte whe dhap dorer
motion vectokpat cadk0edblil®® L1L4 prediction efficiency of the entire
macroblock (5205) . Particularly, if the wvector
assignment is done in consideration of the code amount
15 of prediction mode 3, it becomes feasible to detect
such motion vectors as to achieve an optimal rate
distortion balance in coding of the macroblock. The
motion detector 2 determines the prediction mode 3 and
motion vectors 4 on the basis of the method as
20 described above.
A coding method of information of the prediction
mode 3 will be described below using Figs. 16A and 16B.
The procedure of coding is presented in the flowchart
of Fig. 17. Let us suppose that the macroblock C in

25 Figs. 16A and 16B is a macroblock as an object of

coding, the macroblock A a macroblock located
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FP02- 0202-00 used for the prediction refers to a reference franme different
fromthat of a notion vector to be predicted at present and in the case
where no notion vector is defined because of the intra coding, thH®0EdNzZ-B0
predi ction used for Mode 0 and the upper segnents in Mdes 9, 10, 13, and
14 is applied as it is. Figs. 10A to 10D showed the application of the

i ndividual prediction rules to the respective nodes and respective
segnents, whereas the application of the prediction 10 rule in the present
embodi ment cénvedipiedy Ehever di andnth@yBacoobpoel Boar maggedlothi s can

| argel y decrease the nunber of cal cul ations of the predictive residual
power even i foEREededicHIg nHoht agiptCed tfadthaengreehteel V&l dévilsleget upon
the search for the notion 15 vector. Fig. 38 shows a flowchart of the

noti on vect ofNget éctd oRuBrbéessi mgpitsr raed 6GELEA tHe WOtion deCESFor 2 of
t he codi ng apparatus by maki ng use of the above notion vector prediction
rul e. The noBSEAIRBENST (BFedeCédONomasiocestt nfldakithgatise 1oL icRE edbove
notion vector prediction rule will be described below with reference to

Fi g. 38. Firf¥, e ﬁﬁ?ﬁ%ﬁevéétéﬁfpWEHF%téH“ba?H%Yis & uF 2E B9 by SW
prediction ~1 and this.,is defined as a | ocat,i on of_ sear.ch w ndow

25 center
~1 (SAl). Fi FERAYEFEL: &a PHCPh?smééaﬁéht%Pﬁd angej POFNLSt PIn™PECCEr 115
FP02-0202-00 (and a reference fra to mnimze the cost for Mode O
Coney o0 orretlir dSaiatigt Lifndhe, comhliRe | Bher roaam, o) st
redi ctive residual rs (calcul ated.as, prediction eval yation | ues

(SAD)) 5 obi SRREH P Gt 1ot VECH BT cal el BECThCEAG sRRFER WndDR -1 a1l
are retained.as ADNALUGS g (A%, The SAD Al ues.Td gan Be feysgd on the
occasi on of geternlnlng ?he notion Vectors andﬁreﬁerence franes in des 9,

10, %%’ and %ét%%%ggtkgesﬁﬁggtwgngr%qi%%Eogr%aiction modes, A or B,

(prediction priority context) is determined from the

prediction mode situations of the macroblocks A and B

(s206 in Fig. 17). In addition, a line counter L 1is
reset to =zero. It is obvious in Fig. 16A that the
15 continuity of motion is higher from the macrcblock A,

and thus changes of motion vector assignment in the
vertical direction as indicated by an arrow shall be
defined as objects of detection. Hereinafter, this
will be called a vertical prediction priority context.
20 Conversely, in the case where the continuity of motion
is judged higher from the macroblock B, as shown in Fig.
16B, <changes of motion vector assignment in the
horizontal direction shall be defined as objects of
detection. Hereinafter, this will be called a
25 horizontal prediction priority context. In Figs. 16A

and 16B, change points are indicated by bold lines in
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10 (SA4). Nanely, the notion vectors and reference franes to mnimze the
cost Cp as to Modes 9, 10, 13, and 14 can be determ ned by selecting them
fromthe values retained as the SAD val ues 1~ and addi ng t hem wﬁ?@%‘0202‘00
elimnates the need for executing the cal culation of 15 predictive residual
power (SAD). It is then determined in SA5 whether the MW predictions 2~ and
~3 can be used for Mddes 1-8, 11, and 12. If as to Modes 1-8, 11, and 12 to
use the MWV predictions 20, 3~, the notion vectors at the prediction 20
| ocati ons ustlei nashe wWiepeethet mnaasoRlock~Crépepseumaff Fer BAt CPEREr ence
frames or the intra coding is applied, it is determned that the W
predi ctions Ry, the canApeChevasdteHft ite RBiPBAtYe WY EXhTdt refBfence
frames are determ ned using the SAD values 10 (SA8). If 25 it is determ ned
in SA5 on t hdesEkéPthand RV t Wé 1V bR edildi®nongonce¥ning cdi%heCased, the
notion vector 116 FP02-0202- 00 predicted val ue obtai ned using the W
predi cti on 28%8PP3e p§ EéP-ad®Pne center Iocation of the search wi ndow 20,
~3 (SA6), and the notion vector (an% the reference frane&%%a mnimze the

, [

cost €p for each of SRbdRFLRFING 19F did@2lys et 8§t f1%hi § search

w ndow 2~, ~3 (SA7). Thereafter, simlar processing to SA5-SA8 is carried

out in SA9- SABafH n@héupoﬁgfn§edheﬁgfﬂﬂ Wotle's B° b,a 3. 2Bfd214"" n t he

|0t 51 eP, SaLy e o L0y AT LI SO 0P L3 selestad eut of il

amount - of SA?o%g%ggkatE%n %O g%bt%&%gir assigned a motion vector
different from that assigned to the nearest sub-block

10 in the macroblock designated by the prediction priority

context (the macroblock A in the case of Fig. 16A).

However, it is practically less common to
continuously detect the same motion vector across the
macroblocks A and C, and it is thus necessary to adopt

15 some means, for example, a method of starting the
processing on the assumption that the motion vector
assignment situation (0 or 1) of the nearest sub-block
in the macroblock designated by the prediction priority
context is the same as the assignment situation at the

20 initial run start point a0 of the macroblock as an
object of coding.

Another potential method is a method of applying
the prediction priority context as closed within the
macroblock C. Specifically, among the sixteen sub-

25 blocks, the value of 0 or 1 is left as it is, for the

left upper corner sub-block, a change point from a left
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reduced by determining the order of the notion vector cal cul ation accordi ng
to the sizes of the segnents in 15 each of the processes of SA4, 7, 8, 11,

and 12. For exanpl e,

concerning the relation anong Mddes 9, 10, EER020R300

there is a relation of Mode 13 ¢ Mbde 9 ¢ Mbde 10 ¢ Mbde 19 about their

upper segnents. Nanely, the result of the SAD cal cul ation for the upper

segnent of 20 Mobde 13 can be applied to the SAD cal cul ation for the upper

segnent of Mbde 9 as it is, which can reduce the nunber of addition

oper ati ons asdjagpartedsubtihladle dér detf iagdi tdonlf fom ttHee SADuvalsues ~I

The sane also applies to Mddes 1-8, 11, and 12, and it is therefore 25

feasi bl e to kéogkdovm tihee copparaesbnalineonpnekia ychaygé npbenentfinog t he

notion detection processing according 117 FP02- 0202-00 to the

hi er ar chi cal apr opperedi agfe ithealp@dessubnbihekotiisera Iveants ddkinedodsnd

apparatus can be arranged to have the decodi ng processing of the notion

vect or synt a¥oirn the vEewablsel-ddgaxsdeéddeth@5 haf Bnafdt edidinge t hdn

predi cted val ue whil e ado ting the notion vector prediction rule shown in
&

Fi gs. B7A t oagDtionstieadtipe

Eexpingh ipactahovsredianem PaLBtef ofi gs. 10A

to 10D, and decode the notion vector. _ .
the remaining sub-blocks are determined on the basis of

the prediction priority context.

It is seen that r=4 and a0=0 at the head of line

L and in the example of Fig. 16A al is 3 in L=0. From

10 this, the number of sub-blocks continuously assigned

the same motion vector in the line L is given by R=al-

a0. This value is subjected to variable length coding

using a code length CB{(r) determined by the remaining
run cont r (S208). Examples of the code length CB(r)
15 are presented 1in Fig. 18A to Fig. 18C. Since

situations of occurrence of remaining R are restricted

depending upon progress of operation in coding of R,

the coding efficiency can Dbe increased by switching

between the code lengths according to the remaining run

20 count r in this way. For example, in the case of L=0
in Fig. 16A, r=4 and R=3 are first obtained, and thus
R=3 1is coded using CB(4) (code 1 is assigned and the
code length is 3 bits). Then the remaining run count r

is updated according to r=r-R and the run start point

25 a0 1is

transferred to al (S5209). This results in

obtaining r=1, and the remaining run count of 1 means
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The sixth enbodi ment will be described below. 10 The present enbodi nent

w || describe coding and decodi ng net hods using the notion vector division
patterns in the first enbodi nent, together with the bidirectionalFEOQ%-€202-00
predi ction using both the forward inter prediction and the backward inter
prediction, and 15 permtting one of prediction directions of the
bidirectional prediction to be selected for each divisional segnent in the
macrobl ock. Just as in the case of the first enbodi nent, the present

enbodi nent cahabe tdesowothet wddt drhea saimpnhtretrbetise ahinepér asi edd as t he
codi ng apparatus and decodi ng apparatus shown in Figs. 1 and 2 of the
convent i onal sekadpbeatexbept podntt.heTHefEépeaceshemnet he spnnhardalfout t he
predi ction node 3 and notion vector 4 included in the conpressed stream 29
and in the 25rapemassons offt ke aodeonirdepestdcu2agnd nBhien tonpéesat or 5.
The followwng will mainly describe the 118 FP02- 0202- 00 operation of the
mot i on det ect8ps2nandyt HeB synt ag astweldfigirsit tAecewdingl wpparaths, and
will mainly describe the procedure of generating the predicted imge in the
noti 08 conpeRg&eorrts abdutl st He Hecedinges appardt ushe TRECABEFHAT 1S
conpensation nodels, i.e., the definition of the fixed notion vectaor

assi gnnent i hireReEpregantoefbedineit lide HeLddmarngs 541 4he fifr &t > 1

enbodi ment. Nanely, in order to divide a macroblock 10 into two segnents,
as shown in PRgstPeA D, PERE/ presdift” erbéd9fenPCalibptisS t KEtRSLSS vect or
assi gnnment exgggg?d to the division ways including the horizontal

vertical, obl AT phBSe 2R8TEd R L LT DY diLPf 1SRR2TG%m t hR Pfpl e

hor i tal di.visi . ical 15 divisign. In,t .enbqdi t, f
nor Zon a1 dyighon or vert! cal 1 diviatancln e mesent erbadrent . for
Pt erBor adi cten BUGE3D Rutantothsittamy’ pPeteRes that ot Pbwerg

i nter “predict

agvant age: | LBeUAE SR8 e R L NONIWIALY. bet neeD. oDl o0k o, BF. UG ol

notions exis one macr obl ock;™ for e seg erm ng various

motions in tQﬁcggf%@gg't iolgrl;erteoa zg,cg?fi%‘it g):réc%%%L_LWgEdiéM égvnaégﬁ' L1Qyer head,

a 25 prediction capa ng bet’t er codi efficiency can

be sel ected %HQ %%%éﬂﬁ%h&ugugffﬁ?ﬁrmation count r=3. The coding
processing is terminated when the time count L reaches
15 4.

As described above, 1n the case of Fig. 16A, 3
bits are necessary for L=0, 4 bits for L=1, and 6 bits
for L=2, 3 and by further adding the code length of the
prediction priority context (three bits 1in either of

20 the horizontal and vertical cases herein) thereto, the
coding of the prediction mode 3 is done by 18 bits. 1In
the case of Fig. 16B, the coding can be done with four
bits each for 1L=0, 1 and 1 bit each for L=2, 3, and
with addition of the context, the prediction mode can

25 be coded by 13 bits. Since the binary information

itself can be expressed by 16 bits, a case of
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119 FP02- 0202-00 plurality of prediction directions in the bidirectional
predi ction on a segnent basis, thereby increasing the prediction
efficiency. Fig. 39 shows an exanple of the bidirectional 5 predif®0i2o®2i02-00
t he present enbodi ment. Fig. 39 shows a case in which the division of Mde
9in Figs. 6 is applied to a macroblock Min a bidirectional prediction
frame Bt and in which the forward prediction F1 froma tenporally previous
reference frame Pt~1 and the 10 backward prediction Bl froma tenEoraIIy
subsequent regBrefRgecnr everPlfl kit Rdl kel aprameged espebei ¢ededobyegnent s
in the macrobl ock. For coding the macroblock M the notion detector 2 in
Fig. 1 firstaev&rdtedized dernadts eods et | ¥pma sdepiee apdchoBBFoANvect or
capabl e of yielding better coding efficiency, as an inter prediction node,
out of the pPEEREEI oFCHDIER sh&@n Lhakei gs. FBAtherBpreAt thisisi eSOt he
present enbodinment is arranged to evaluate and detect a prediction
direction caPaBFePéf yi@l @20 Bet ¢RRftIUTdE @R f iviify? Batt6F Ehe
prediction directions in the bidirectional prediction for each of the two
segnents in EBZPRCEESt heC priedfitt NdRhodESIVEPGIe89 QhoREIHE TS Riere as a
result of thﬁ,evaLuation and detection, Mdde 9 is selected as ? prediction
mode 25 in tAeVAEEPBbIRSHKENIMhd (the GPPREr &7t PR cilod S ecPP ol are
selected for hge Eez ecg've se nentﬁ. 20 EPQZ-OZGQ-OO Ihis seLﬁction
result is trandm ¢£88 asFnf GRRGtI 6 i h9- 6A  are preliminarily

assigned fixed short codes and wherein the codes by the
above coding are used for expressing arbitrary division

10 patterns other than those. The above coding processing
procedure makes it feasible to efficiently code and
transmit the information of the prediction mode 3 of
Fig. 1 indicating the arbitrary motion vector
assignment situation in sub-block units.

15 In light of the above description, syntaxes of
macroblock data of the compressed stream 24 outputted
from the coding apparatus of the present embodiment are

presented in Figs. 19B, 19C in comparison with the

H.26L syntax (Fig. 19A). Fig. 19B shows the simplest
20 syntax example of the present embodiment, in which the
macroblock type information contains only

discrimination of either intra prediction or inter
prediction and in which as to the inter prediction the
shortest code 1is assigned to the case of the 16x16
25 pixel unit motion compensation while the information of

the prediction priority context is assigned the next
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t he conpressed stream descri bed bel ow. Fig. 40B shows a syntax of the
macr obl ock data of the conpressed streamoutputted fromthe coding 5
apparatus of the present enbodi nent, in conparison with a syntax KEI4: 02405400
in the bidirectional notion conpensated prediction in H 26L. In the H 26L
syntax shown in Fig. 40A, the information of the prediction direction is
transmtted 10 one per nacroblock in the prediction node macrobl ock type
information indicating the notion vector division pattern, and is
identified t sherhestw t¢rdee predheti aradideion | i Reiedhtygucatitextcan al so
be adopted in the case using the syntax in the bidirectional prediction 15
in the notioAnéerpardan seamsdéhsttothehaodexdd e dmbescgreddssiigimment of
the present invention, and the information can al so be configured and
transnitted BSOS &di ¢ GFPidde rynciaBisder PRSE S -or mati on al so i ncl udi ng
the information about the selection situation 20 of the prediction
direction for eachl8e§RBRE2IHOKEPe N tRe PFESSEHL CBnIFEHSRETt EnPIWEE a
configuration different fromthe configuration in H 26L, thereby preventing
t he v%riabIefF@ﬂ&@ﬁcdo&ﬁquQﬂﬂE?Qﬁet?ﬁ?%rEH?cﬂPBﬁrnﬁéédﬂFG&PBec6ﬁ¥hg
massive. 25 Fig. 40B shows the s ntfx in the present enhodinent. In this
syntax the iﬁﬁorﬁﬁP?onaSFlEHEdlzg PPOHST 0202990 PRI dthdn @ edti®n s

arranged so that,.onl.,y the identification of .the Direct de as a.prediction
modo Tor & he OB RAbroB e i SRS HA T PREPTBAREORr caFBET SA D1,

t itted in t bl ock S inpf tion, that .th
niormati on SF RS pr G orPth 1288 o PALL hESBEABL “modBRTEE P  ted
f f I tiongt, ' ti.fjed ' f
[ ame. nunber CSTRELS1eCent uStbout nent HGEG ot IR TRES bFBok g JE e o o

i ntrqquced | 340101 gar. Lo B0t LLyoLhe Pt el GUAN Jbdeclge eagh,di Lection in

the bidirectronal predictionin i gs. arr ows to P36

i ndi cate om sgqm oQ3peggg§§ntEﬁ;Qﬁf@fLﬁg&éf&é O&Qﬂggﬁgn%gm?ﬁ)o%ng_CﬂQ

| oops. Fig. 41 shows a co tabl ¢ he nacr obl rmation in
the present Fim%@%mon.Thﬁhgﬁn;:hguriﬂtc'rgnp(b}{edtiE'tqo%O%%dteaqlse dise nmuch

the sanme as the configuration of the macrobl ock type I nformation used in

the first enpodi NBiHra eaPlctdd Adge DifeSingPdsni $sphaesdeat alsha head of
the code table. The 20 definitions about the intra 16x16 node at and after

the code nunipenel/ et oAkt ie@ehed®i Bhebuh tidieserad ecassnimedep hedased on
the definitions about the intra 16X16 node in the code table of H 26L. The

subseguent symttax shatdddidier depesdi ng fupaattile coind enbiietetihe as

indicated by arrow P9). The motion vector assignment

information in sub-block units as coded by the above

coding method is multiplexed at the next location.

This may be a 16-bit fixed length code. In the case of

20 the intra prediction mode, this information is omitted

to skip the corresponding processing as indicated by

arrow P10. The information thereafter is as described

in the first embodiment.
Fig. 19C shows another syntax configuration, in

25 which, instead of expressing the prediction priority

context by the macroblock type information, the code
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25 macrobl ock type information, and in many prediction nodes there exi st
two reference frane information 122 FP02- 0202-00 el enents, because the
reference frane information is present in each segnent. However, RE&r-@202-00
only one reference frame information in Mode O being the prediction node
w t hout segnent division, and in the 5 intra 4X4 node there is no reference
frame information but there is the intra prediction node information. Fig.
42 shows a code table of the reference frame information in the present
enbodi ment. I'AOfHe eonfi1QLi'atiGn bfitshe tef erzedte &y asdensiidimation in 10
H. 26L, nunbers for identifying the reference frame nunbers in the forward
predi ction aiefarmanges it dédgatifvwheheiderhé&heodedeabhndonapsiign of
configured to contain the information about the forward direction
(Forwar d), thatbiclowedditiast ilon pBackditdR Y Yarfi ¥hel emorabtarhedsi ons
(Bidirectional) to use an average of predicted values in the forward
direction andenf the Waelakke HereERi 64, Gvn Bidiid | bengeht KéOr Bié&Sénce frame
nunbers. In addition, there exists the reference frame information of each
segnert . SinHBeR réfertREECREGRe DR caff D3t ectSP FromtdSpl BRALCPY of
reference frames in the case of the forward prediction, the table . s
configured s§SCHEE codESigRBeRts ang®dorAasrdr wiltRTERZAGE TSP )r ef éfence
frames in the gonMErd irec&gon for each of the formaéd ﬁrediction and
5Bt ¢P

bi di rect i onaf™ ti CHPSSHER T he" Pr ettt i BREHFFELPIon PO démt i i ed
by e 1ot o et e, LT LRt o 323, 6020207100 uhseuent
infornation:o%he% QMlgther hand, the motion vector assignment
10 information is multiplexed with a 16-bit fixed length
code. In Fig. 19B, it is also possible to define the
macroblock type information so as to express the
information indicating the specific division patterns
with high frequencies of occurrence as shown in Figs.
15 6B to ©D and the escape code indicating the other
patterns. In this case, the motion vector assignment
information shall contain the value of the prediction
priority context. This permits the division patterns
with high occurrence frequencies to be coded more
20 efficiently, without need for additional information
for the motion vector assignment. In Figs. 19A to 19C,
arrows P6 to P15 indicate omission of pertinent
information, an arrow Q3 up toc sixteen loops, and
arrows Q4 and Q5 up to two loops.

25 Fig. 20 shows the operation flow of the decoding

apparatus. The decoding apparatus in the present
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exi st a forward notion vector difference FWin the case of the forward
predi ction, a backward notion vector 5 difference BWin the case of the
backward prediction, and both the notion vector difference FWand'Bot-0@02-00
vector difference BWin the bidirectional prediction. The nunber of notion
vector differences will differ depending upon the prediction node
identified by the 10 macrobl ock type information. The reference frane
information code in Fig. 42 also exists for each segnent even in the case
wher e t he fuerobicdamehtplopealatesf emendes f samesmannél 265 thendtecosiedg i . e.

in the case where there exists only the 15 reference franme nunber of
forward predippigatof 1ofonehér afer dickerafodonewir d) ,exmabt n fidy s these only
the prediction direction in the bidirectional prediction is identified from
t he ref er encéiffgmencef dimdthorde@dine praeedweddoft hbedpeedileg igppar at us
20 perforns the decoding processing on the basis of these information
obt ai ned frofPaRe doEESePst réam 28Ad ttHelspr cdeksi nghes Mgclvding sanme as
the fl ow shown in the first enbodi ment. Therefore, the detailed description
theredf is oRFrPredshafeifprtrhefdddwi Rgediction mode information

will be described below.

In Fig. 20, S101 to S118 are the same processing
steps as those in the decoding apparatus of the first
embodiment shown in Fig. 12. When S108 in Fig. 20 ends

10 up 1indicating the inter prediction mode, the flow
proceeds to S215 to decode the motion vector assignment
information in Fig. 19B. On this occasion, since the
prediction priority context information has already
been obtained from the macroblock type information,

15 this step is arranged to perform the decoding
processing using CB(r) on the basis of the prediction
priority context information decoded in the process of
S214. Since this can be carried out by common variable
length decoding processing, the detailed description

20 thereof 1is omitted herein. After the motion vector
assignment is settled for all the sixteen sub-blocks,
the process of S215 1is terminated and the flow
transfers to the decoding process of the reference
frame information and the motion vector difference.

25 The processing hereinafter is carried out as described

in the first embodiment.

96



25 apparatus of the present enbodinent is different fromthe decoding
apparatus of the first enbodinent in that 124 FP02- 0202- 00 the

i nformati on obtained fromthe conpressed stream contains the infdPPat-0@92-00
about the selection situation of the prediction direction in the
bidirectional prediction differing dependi ng upon segnents in the 5

predi ction node and in that in accordance therewith the notion conpensator
5in Fig. 2 perforns the notion conpensation and generation of the

predi cted i mrage byThse dgfcadierqredpcesonndi tectscononn tihige Hynli axecifonal
prediction differing segment by segnment. This nmakes it 10 feasible to
gener at e t heFppedil@Cedamugksobbai sew by nadsingriimgiidhe pPedi Eni 6hidirection
capabl e of yielding better prediction efficiency to each segnent and to
obtai n a deceded, pistegr 2A%i4 H verenfidwgrhgt ef deteentyef wbathRs EBRpressed
stream 15 The present enbodi nent was adapted to use the notion

conpensat i onMABdens #SCcEaBwsignment A e Emtben tife fysvemialycal so be
adapted to sinultaneously use the notion conpensation nodels permtting a
nunbeP of noLPBAtRectNS 8% shovrt %9 FLEBItDA asuG 18steaduset 26ehem
whi | e bei ng changed over fromor to the conpensation nodels of Figs. 6Ato
6D. In that Eé@@}cFﬁOPspéﬁ9§qﬁ&nﬁQﬂQ?¥Q)}$%%Em%t%%%-pr%@iEF?oﬁaéﬁﬁiciency
in such a way that, the change of prediction is allowed for each segnenta

bl ock, the nBfbdPist PHUNFiUhs PECHsSERRd t PEEIPECHotOl EX8UEN 2, the
syntax and cgggng gnd ecodingfnetaggs presented in the 125 , FP02-0202-00

ecodlng motion vector assignment
information based on the syntax of Fig. 19C. In the
10 case of the wvariable length code, the decoding

processing of the prediction priority context
information is first carried out. Furthermore, where
the macroblock type information contains the
identification information indicating one of some
15 division patterns with high occurrence frequencies
(e.g., Modes 1 to 14 in Figs. 6B to 6D), the division
pattern 1s settled in the step of S214, and thus the
flow can be configured to skip the step of S215 except
when the escape code indicating an arbitrary division
20 pattern is detected.

The coding apparatus and decoding apparatus
described above make it feasible to capture various
motions in the macroblock by the arbitrary division in
sub-block wunits and to implement efficient wvideo

25 transmission, recording, and playback with a small

overhead.
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present enbodi nent are also applied in simlar fashion, and the prediction
direction capable of yielding better coding efficiency is selected and
assigned to each block in the macrobl ock. Wien the nunber of di vif§i08n§2§2-00
beconmes greater than 2 in this case, the overhead of the information about
the selection situation becones large in the case where the selection of
the prediction direction is perfornmed for each block. For this reason, it
is possible to adopt a configuration wherein_ the 10 sel ection of the
prediction directi ﬁhei st T dweabodiyrent t Héléasee wiese ke dhr BEiLeYi on node
wi th the nunber of divisions being 2 is_used and wherei n_whet her the

i nformati on aBButPi$ReRel SMOBHMEN L avidh i FeTeeH DI owetihen r SRSt ed i s
swi t ched depending upon the 15 prediction mde used in each i ndividual
macrobl ock. BFRE8It R TAYLRERT T b URCEReSsefedti®n SitRatPEACEESt he
prediction diﬁection for each,se ment is transnjtted as addjti onal

i nformation, ' eRBIELEEYo lﬁlEFgﬁlBaEFEFBrénmfpﬁoﬁ?cﬂﬁgdeWBPd§WEHt'
switching, it.20 i.s possible to enpl oy a configuratjon erein ryl e of
oep Ho the B Gi BR0H G0 G AR HEh ot ouhe AFB8) BeEnEHn bo
selected. In,this _case, .for e qu{e it is conceivagle to use a_nethod of
mul 11 pl exi ng Pl S5 ORTGEHSE Ot Tor T HeRPPFYEAG WRETRSr (HEChangB 8t 25
prediction d&ggctiqﬂin”tgg nggroblock (S %%ntt%%d,tén uni-ts. of rames or

frame groups hi§apernf§%'the are “1llus tio expldin tL
processing. First, S301 in Fig. 21 is to determine the
prediction priority context as in the second embodiment.

10 When the vertical prediction priority context is
selected herein, change points are detected as

locations of change where the motion vector assignment

changes with respect to the lowermost sub-block line of

macroblock A (S302). For example, in the case of

15 macroblocks A, C of Fig. 22A, bold portions are
detected as change points. This results in generating

a binary map of Fig. 22B with each changing point

assigned 1 and with each unchanging point assigned O.

This map is scanned with a predetermined scan table

20 (e.g., a scan table of Fig. 22C) to generate zero runs

(S303).

For example, since the wvertical prediction
priority context is adopted herein, the binary map of
Fig. 22B is scanned using the scan table for vertical

25 scan of Fig. 22C. As a consequence, a set of zero runs

{3, 1, 3, 5} 1s generated. This information 1is
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126 FP02- 0202- 00 decodi ng apparatus to operate on the assunption that
there exists only one syntax including the selection situation of the
prediction direction, per macroblock if the prediction directionEP92-0202-00
unchanged in the 5 macrobl ock. The present enbodi nent descri bed the coding
and decodi ng net hods of perform ng the notion conpensated prediction by
selecting the prediction direction used in the bidirectional inter
prediction for each segment 10 in the macrobl ock, but the same _methods can
al so apply t 6ubdAsStrdctionverieddiengl endtlecediimg méERBAs tof P8PTormi ng t he
inter prediction or the intra prediction by selecting the inter prediction
or the intratpesgbetiohf¢erivaciratgiencti nthfie PR BB bk, "Wsen 35 this
configuration is adopted, the intra prediction can be_selectively assigned
to only segnBRf8 P6r CRANER BPLBEt ivelfpredi éni ShechAAdLehefathredEdtby t he
inter prediction, which can further jnprove the prediction_efficiency. 20
The codi ng métRodhEn&adec st g et hobrrichreli hgdemerhielpr eéS8At - efB6di ment
descri_bed above nake it feasible to accurately ca Eure vari ous notions in

t he nécrobloéﬁrﬁdFHnalgﬁﬁFWaB%QPhEQGFe?gtﬁﬁpFﬁ Fﬁg ahpFopYi ahey one

bi directional inter, predicti intra 25 prediction to each of segnents
representingePQSBSGFiégghﬁfﬁgggg§'nDtions, and to inplenent efficient video

127, FPOZ: 0202 00y\canim ssl o £26RL9L0 o andpl ayback, Lpeigental ly, i
D ocess 109, YEL TR SE SR A, LIE Sl MWERK! OBng £80.D8£°UHRY o0

last zero run can be settled by making use of the fact

10 that the total number of zero runs and change points

should be 16, and the coding with the end code is not

performed (S306 is skipped after the affirmative

judgment in S307).

The scan table may be replaced, for example, by

15 zigzag scan of Fig. 23A, horizontal scan of Fig. 23B,

or Hilbert scan of Fig. 23C or can be any other table.

The scan may be changed based on the prediction

priority context (e.g., the horizontal scan is used

when the horizontal prediction priority context 1is

20 selected), or a specific general scan rule may be

fixedly used. A dedicated flag for switching between

scan tables may be coded as part of the information of

the prediction mode 3. In this case, the coding

apparatus can selectively use a scan table with the

25 best coding efficiency out of a plurality of scan

methods.
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forms bel ow. Nanely, an inmage processing systemaccording to the present

i nvention can be constructed by adopting a configuration wherein in a
codi ng apparatus notion 10 conpensated prediction neans is confi ggo&d0§2-00
select one of a plurality of pattern groups obtained by prelimnarily
groupi ng notion vector assignnment patterns to second bl ocks defined in each
first block unit and to perform notion conpensated prediction while 15
assigning a notion vector to second bl ocks on the basis of an assignnent
pattern included i Bheheysér&ctedd P t BEAdGEBLUPN aR@C8sSi gPieminedf Bymat i on
coding neans is configured to output information about a notion vector

assi gnment stheat@bovecsdedsch eadhngi Metthidockarpobgniimpkasngrdeatt i Pvcati on
information of the notion vector assignnment pattern specified out of the
sel ect ed pat ¥epPhagibep; thAad WABteRn VACECHecoar hgREPPar at DECKBIF §AReNt
information decoding nmeans is _configured to decode notion vector assignnment

i nf or mat i on, SAYWDRS5 iMnflokdfat | BABt 8NAdeMS f§i kb nbhRoF e ek G nfEnt

pattern to second bl ocks prelimnarily determned in 128 FP0Q2- 0202- 00
5 the second empodiment. Cdncerning the configuration of

the decoding apparatus, the step of S215 in Fig. 20
corresponds to the process of decoding the code encoded
by the coding method described in the present
embodiment to settle the prediction mode 3.

10 The present embodiment described the case example
using the prediction priority context information, but
it is also possible to employ a configuration in which
the change points are detected according to a certain
fixed rule, independent of the prediction priority

15 context, so as to obviate the need for coding the
information of the prediction priority context. In
this configuration the scan table may be a fixed one or
a flag may be provided to switch to an efficient table.

The coding apparatus and decoding apparatus

20 described above make it feasible to capture various
motions in the macroblock by arbitrary division in sub-
block units and to implement efficient video
transmission, recording, and playback with a small
overhead.

25 The fourth embodiment will be described below.

The present embodiment will describe the coding
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each first block unit, to, on the occasion of specifying an assi gnnent
pattern fromthe assignnent pattern identification information, decode
information to identity a pattern group to which the assignnent %ER&r0804-00
bel ongs, and to determ ne notion vector assignnent to the second bl ocks
fromthe assignnent pattern identification information in accordance with a
definition of the pattern group specified by the pattern group
identification information, 10 Another inage processjng system according to
the present RRRBREFBA cAfPbe CEFOIGE ed2BH2R8BPEI ngth coviGur atP8n
wherein in a coding, apparatus_assjgnnment information coding neans is
configured tBrEEtEFHPRe WPIH edi Q%ed Ev&l-uel oft Sa ﬁﬁ?ngUQ%etgﬁ’aE&iPHing to a
shape 15 of a notion vector assignnent pattern for a first block,é,as an

obj ect of coabﬂﬁgﬁnﬁftﬁmgﬁdﬁlaV%SEGFc?§§ﬁgGWFPEréﬁbes%gﬁ%HD%h PR&Pr edi ct ed

| ue, ti t i nf at.ion; .and In_i decodi r t
assi gnient | APOr REEFOASAGTSAITG oS, 7 Cont T Gh? Gt E 6 267 88C0HE Hot  on

b odl £t ed vaPLBCB tRoRoEr ot \AUEEST ARerured UG i 15 & SHapoof a
decodi ng. 25 ARBEher CERRB0 BFBRBSLi R EFSPENTAERRr A Ageraotha 1980

FP02- 0202- 00 i g t j

cont i gurat | oRCRRBYBFK' | AT EQRT hy SR Grin v | A SPREEY of Ecodi ng

means is contpgyred ta fef eé%”%eaﬁgérgféﬁﬁéc",”. gandiy %‘?:e'docv?ﬂrP”tBE a

; i
not1 on vector g a(‘)COI’% ng to a sha a notlon vector assignnment pattern

for a first Q588k59§téﬂé§?£§ﬁtmQErSBQBEQ Eﬂégggernine as a predicted val ue

one of prediction candi ocations according to a shape of an assi gnment

pattepn for a firsg;pbocke}0cabednkpibheot0HbCchpLliy Pl ohhRohET St okl oCk as
the object of coding, and to code a prediction difference of the predicted

val ue as notgog. vect g i gher ld Uht aBdpwagkehR i 2 deeodyagcappapat us
assignnment information decoding neans is configured to decode notion vector

information 45iAht ahvedxBynpdeiseigr ik Oneaof amd egiygt i omy canei daber _
| ocations for a notion vector determ ned according to a shape of a notion

vector assi gpsehhgpasyetemf ortrofi tgpebl 06k agndpaobpeetiietidacodiray, as a
predi cted val ue according to a shape of an assignnent pattern for a
prepared: the intra 4x4 mode (INTRA_4x4) of performing
15 the spatial prediction with switching among a plurality
of prediction methods identified by the intra
prediction mode information in 4x4 sub-block units; and
the intra 16x16 mode (INTRA_16x16) of performing the
spatial prediction with switching among a plurality of
20 prediction methods in macroblock units.

A total of six types (1-6) of spatial prediction
methods are defined for the intra prediction mode
information, and these are allowed to be designated in
sub-block units. Then this is extended to be

25 integrated with the motion vector assignment

information as prediction modes of 4x4 sub-blocks.
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20 first block located in the vicinity and coding a prediction difference
of the predicted value. Another inmage processing systemaccording to the
present invention can be constructed by adopting a confi gurati onFelerei202i-R0
a codi ng apparatus notion 25 conpensated prediction nmeans is configured to
perform noti on conpensated prediction while assigning a notion 130

FP02- 0202- 00 vector to second bl ocks on the basis of a condition that the
maxi nrum nunber of notion vectors that can be assigned in second bl ock units
is 2 and on Naeebmsi supposnegoftwd phathdmnt yeotopsedenend nesedssianent
patterns 5 determ ned in each first block unit and indicating an assi gnnment
state to secofAdplbkddksioncimedddda therdof serel dekiarnd dysignamat 8.

i nformation coding nmeans is configured to output information about a notion
vector assi ghieat gékuaridoddBeskbernwi asdmphesach vhish bheckredighion as
identification informati on of the assignnent pattern; and wherein in a
decodi ng appaetbadst Re trax$ mamen@assioreEd nbe i hev estod agdksoddtl theeach
first block unit is set to 2 and notion vector assignnment information is
decodéd as ihpdifaPofhis dedhimiificn 15 5 i i 144D the edésbinFhéAn
assignnent patterns determned in each first block unit and indicating

assi gnnent sPht &8tER/FBEEBN1GcRRBrsatBNgetBAdIbRBRREL| AtFRERYON NaRHe fir st
bl ock. Another inage processing system according to the 20 present

i nvention cah"BeMebhePr igFkarBy248oPEFPAga ¢BREFgRFEFL6RIMAerein a codi ng
apparatus conprises, co nsated prediction neans, for performng nmption
conpensat ed predi ck#9n PIéss%Peéﬁ?ﬁaiﬁnénrEFéFQnEéefWSﬁEOgL?gEf15

plurality of reference franmes retajned 25 for the notion conpensated
brediction, PAVATGRI EhEBNCPEEFNG Tt (G Tors SN 5 GERLCBbe Afned by

131 10 prediction is performed by intra prediction for the
upper segment and by inter prediction for the lower
segment. In this example only one motion vector 1is
used for the inter prediction. In the description
hereinafter, this prediction assignment information of

15 many values will be <called many-valued prediction
identification map information.

Since the discrimination between the intra 16x16
mode and the 16x16 pixel unit motion compensation mode
(hereinafter, an inter 16x16 mode) does not require the

20 prediction assignment information of 4x4 sub-block unit,
it can be implemented by only identification based on
the macroblock type information. Namely, the
macroblock type information is classified under three
types of the intra 16x16 mode, the inter 16x16 mode,

25 and sub-block unit arbitrary prediction assignment.

Then, in the case of the mode of sub-block unit
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FP02- 0202- 00 sub-dividing each of first blocks resulting fromdivision of a
frame of a noving picture; and reference frane information codi ng neans for
outputting i nformation about a selection situation of a referencé€P92fP3R8-00
for one or nore second blocks in a multiplexed state on a bitstream and
wherein a decodi ng apparatus conprises reference frame information decodi ng
means for decoding information about a selection situation of a reference
frame used for the notion conpensated 10 prediction, assigned in a unit
consi sting ofrbherarynpredsetond dbot@smentai bee byedubt Hewimehgodach of
first blocks resulting fromdivision of a frane of a noving picture,
conpensat i ngf@gaaslf @gegéﬁérbztlpﬁé}sa aFee diaditd®d rayec i per e ntlhgveant i on
conpensation while 15 selecting one reference frane out of a plurality of
reference fraaRy-vYelaedepr¢dicthennbienhl EbapehsatPen, 1ho¥Ratbasi s of the
reference frame infornmation. Another inmage grocessing system according to
the present inventfontdds bexampser udthed BT haeptdet§ca 20 ¢offh gtiRati on
wherein a codi ng apparatus conprises notion conpensated predicti on means
for perform REIHDY | dPPEHAPeRsERRASPERET c?i BAIANVEBDsEMRCPERY GOPEREI cti on
direction used_in bidirectional inter prediction, in_a unit consisting of
one or nore SEELRECDSY PPYCREE bR B REPDHTS Shbl HF v 8i A @tnhtRf #PFER bl ocks

resulting fr pvision of ,a franp_of _a noving pigture; 132 FP02- 02G2- 00
and predictiﬁalfhfoWﬂgfionl%BﬂanfﬁéLﬁs 1o eoutgﬁétiﬁ@bT?f%?hat?%htabout a
selection sit a%%on of theggggdiction direction for _the one or npre second

bl ocks in a bFeXedPf5 AR bPCSEEER tand widr ei FPH £ decbdf ng

apparat us COQB£A§§§u£r§Q§C£éOQO%PI&&P@ ' o8 perform ceding with some

10 fixed combinations of modes. A variety of techniques
can be considered for the optimal detection of sub-
block unit prediction, and, for example, by extending
the method shown in Fig. 14 in the second embodiment,
the map information can be settled, for example, by a

15 method of applying the intra prediction to each sub-
block with a prediction evaluation value greater than
that of intra prediction out of the exceptional sub-
block regions.

The following will describe coding methods of the

20 many-valued prediction identification map information
shown in Figs. 24A and 24B. This map information can
be coded by much the same coding method as that of the
motion vector assignment information described in the
second embodiment and the third embodiment. The

25 difference is that, while the information of the object

of coding was the binary map in the second embodiment
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decodi ng nmeans for decoding information about a selection situation of a
prediction direction used in bidirectional inter prediction, assigned in a
unit consisting of one or nore second bl ocks obtained by 10 sub- &P0Rdi0a§2-00
each of first blocks resulting fromdivision of a frame of a noving

pi cture; and notion conpensation nmeans for generating a predicted i mage by
perform ng notion conpensation while selecting a prediction direction used
in bidirectional interfrane 15 notion conpensation out of reference franes
retai ned i n dodhthef ¢hviendd aitraatinieort antha bhgkwar ¢ fdiqustitriconin beked on t he
predi ction information. Another inmage processing systemaccording to the
present inveptésentagmbedtveastrist adgbgyadopiengam. 20 confi gurati on wherein
a codi ng apparatus conprises predicting nmeans for performng inter
prediction ofll nfedipgedethoédnlwhile selecting an inter prediction node or
an intra prediction node in a unit consisting of one or nore second bl ocks
obt ai ned by sub- di ¥¢Hi Agr2smeathtéoonf byt theodkat hekuPfi Ad & r 8AFENGi si on of

a frane of a noving picture; and prediction node information 133
embodiment, individual mode information is expanded

into bit planes. For example, the bit planes can be

classified into a plane indicating either intra or

inter, planes indicating use or nonuse of the

individual intra prediction methods (a total of six

10 planes), and a plane for assignment of motion vector.

Each of these planes can be coded by the method

described in the second embodiment. For example, if

the many-valued prediction identification map

information of Fig. 24A is decomposed into the bit

15 planes according to the above rule, the result will be

as shown 1in Figs. 25A to 25C. Here the intra/inter

classification plane of Fig. 25A and the motion vector

assignment plane of Fig. 25C both are constructed using

the prediction priority context, while the planes of

20 the intra prediction methods are constructed as bit

planes based on only the bresence or absence of the
prediction methods.

The information of the prediction mode 3 in the

present embodiment can be expressed by coding the

25 binary maps of the total of eight planes shown in Figs.

25A to 25C, according to a predetermined order by the

104



FP02- 0202-00 codi ng neans for outputting information about a sel ection
situation of the inter prediction node or the intra prediction node for the
one or nore second blocks in a nultiplexed formon a bitstream &RG2wheperno
a 5 decodi ng apparatus conprises prediction node information decodi ng neans
for decoding information about a selection situation of the inter

predi ction node or the intra prediction node assigned in a unit consisting
of one or nore second bl ocks obtai ned by 10 sub-dividing each of first

bl ocks resulméngodir ofm dihei siegrrol emPediment . a Abvilrsg Pl upessande

predi cted i mage generating neans for generating a predicted i mage by
perform ng tte iadept preediconifdguge ttiipe | whezepnediicsroaminpteosel eEting the
inter prediction node or 15 the intra prediction node, based on the

predi ction ibforadineer iadisretatrApsmicalsid iand Ahefssiay idedtabble, the
present invention made it feasible to accurately capture various notions in
the 20 firstsbropkangshod $iall 25FerdmpPHH S dheml eheht PEedier&a® vi deo

transm ssion, recording, and playback. _ '
5 methods and the plane of motion vector assignment of

Fig. 25C, only the sub-blocks correspecnding to intra
and inter, respectively, are used as bit plane data, as
shown in Figs. 26B and 26C (i.e., the gray portions in
Figs. 26B and 26C are excluded from the object of

10 coding). This makes it feasible to efficiently reduce
the amount of information to be coded. The above plane
information may be arranged to be coded by the coding
method of the third embodiment.
(2) Coding method 2

15 Another potential coding method as a modification
of the third embodiment is a method of setting each
unchanging point of a prediction method to 0 and
expressing a continuous unchanging zone of the same
prediction method by a run. When this method 1is

20 applied to the case of Fig. 24A, it is transformed into
data as shown in Fig. 27 (where each change point is
detected by the horizontal prediction priority context).

This information is coded in sets of zero runs and IDs

of the prediction methods of change points. In this
25 example, using the horizontal scan of Fig. 23B, the
information can be expanded into sets of { (5, 7), (0,
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134 FP02- 0202-00 CLAIMS 1. A coding nethod of performng conpression
coding of a noving picture by notion conpensated prediction, said coding
met hod conprising: 5 a notion conpensated prediction step of per¥8farAgO£reo
noti on conpensated prediction while assigning one or nore notion vectors in
units of second bl ocks obtained by sub-dividing each of first blocks
resulting fromdivision of a frame of the noving 10 picture; and an
assignment information coding step of outputting information about an

assi gnnent sltuatRen70f tlds ohe oflpopié }not Theseectedrss 41 t dessguedd bl ocks
inanultiplexed formon a bitstream 15 2. The codi ng method according to
Claim 1, wherespesiide nvéibabtenpenghhedogeedtet bencetleg.i sThen$écgured to
performthe notion conpensated prediction while assigning the one or nore
nmoti on vectotable umiytsbef secendell osks, thayarall €d9dof ibocarépasednd t he
20 nunber of second blocks in a first block, and wherein said assignnment

i nformati on thefefost @nd sseortfhiafur 8d tof Tisel ¢1Hf ot AR EON 2ib&i$Edt hiay

| ocations of the second bl ocks and the one or nore notion vectors assigned
to the seconswbtelksy amortetapie®mati on about 25 the assignnent situation

of the one or nore notion vectors. 135 FP0O2- 0202- 00
In this case, it is also possible to adopt a

configuration wherein the changes by the values of 7
and 8 indicating the inter prediction are assumed not
to be changes of the prediction method and are regarded
10 as unchanging points and wherein the plane of motion
vector assignment information is separately coded.
(3) Coding method 3
Furthermore, the coding method may be configured
to expand so as to add the flag of inter prediction to
15 the intra prediction mode information in the H.26L
coding system of the conventional example and transmit
only the inter prediction portions in the form of the
motion vector assignment plane.
(4) Coding method 4
20 Intra/inter classification patterns and motion
vector assignment patterns are fixedly arranged, for
example, as shown in Figs. 6A to 6D. Since all the
intra/inter division situations and motion vector
assignment situations <can be identified as fixed
25 pattern IDs between encoder and decoder, the IDs of

these patterns are subjected to variable length coding
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3. The codi ng nethod according to Claim1l, wherein said notion conpensated
prediction step is configured to performthe notion conpensated prediction
whi |l e assigning the one or nore notion vectors in units 5 of secd®d2bl0@dRs 00
in accordance with an assignnment pattern prelimnarily determ ned by
groupi ng one or nore second bl ocks, and wherein said assignnent information
coding step is configured to use identification information of the 10
assignment pattern, as the information about the assignment situation of

t he one or nbnethet podevectfotdei®. fHeguendileg Wt lvoduacencdi.-ngStocel ai m 3,
wherein said notion conpensated prediction step is configured to sel ect one
of a plurality dfs pailser cdss ifeoupd ditedi nede byindrns Aimitear | Ay vgedapi ng
noticn vector assignnent patterns to second bl ocks defined in each first

bl ock unit apdtterperfandn tiee notdtorprcomssisat ed sgiganenitonp@hkBEnassi gni ng
the one or nore notion vectors to the second bl ocks on the basis of an 20
assi gnnent paegeinailactutiedthasehénséhectedspacnbpdigeotp, hawd whehei n said
assignment information coding step is configured to output the information
about 5t he as§P§ﬁﬁéﬁFl§FﬁuaWth oPathérphe &PLABEEANDENONNGEERBPEING coded
in each first block unit, as identification information of the notion
vect or assi gRABAELHAEKEr nth86 COdipE MEAFRDIEhRT $9 o 0Bt FBRIBRe 186l ect ed
pattern group. 5. The codi ng nethod according to Claim3, wherein said

assi gnnent i ARGPmEt iR g.@a%tép GHT | yoir dgfEBedetdS®ihe®a pFh&di ct ed
val ue of a nmotion 5 vecto ccordi,ng to a shape of a notion vecto

assi gnnent pattBRRIPBF £%itRE MQ&Q%Q%¥%%9(KB%%?b%ﬁc%%diﬁé ard Fbecode a

dicti di_ff d th di cted, val . 1ot i t
i or mat | on, £6FS¥nEEORTRG et FO8 SREOFAEAG LBCEFaltvES 30 RREFEFRSsal d

[ t inf | di t I fi dt et ' dicti
candibat o 1 0Bt i BRsL {64 hé e SR ABPGDL PORCYects S Seeara Ry £6 the
h f th Lk t ' t tern f he first_block
oby bct of coBPRBeSraYEE RartE. BrE 1a-ERbERTe; Mokt nade%fel ons as

a predicted ¥g|ggeég%ﬁgﬁgadggggrﬁﬁbgo?of ggecgggggFassignnent pattern for a

first block oca € VICIn e firs ock as an object of

coding, and to codg,a.pLedchho0sdLE hENEeeaE oL hEnPREELCEed YaLUByAS
motion vector 20 informatton.
the above methods are presented in Fig. 28 to Fig. 31.
15 Fig. 28 to Fig. 31 correspond to the above coding
methods 1 to 4, respectively. 1In the coding method 1,
as shown in Fig. 28, the motion vector assignment
information is coded on a bit plane basis. The
prediction priority context may be defined in the
20 closed form within the same macroblock, as described in
the second embodiment, or may be arranged not to be
used.
In the coding method 2, as shown in Fig. 29, the
scan table flag information for identifying the scan

25 table 1is multiplexed subsequent to the prediction

priority context. This is not required in the case
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7. The coding nethod according to Caim3, wherein said notion conpensated
prediction step is configured to determ ne a predicted value of a notion
vector in accordance with a shape of a notion vector 25 assi gnnmeditP 0FatOZé2r00
for a first block as an object of coding and to detect a notion vector
whil e providing a 137 FP02- 0202-00 noti on vector search w ndow centered
around the predicted val ue, and wherein said assignnment information coding
step is configured to code a prediction difference between 5 the detected
mot i on vect oWhakg tthe rfstdront leke oi spdediccddodaldarendinmg | epove&her
information. 8. The coding nethod according to one of Clains 3 to 7,

wher ei n sai dPHBELERIEBNMPERSFIEY REHiTtE odNSt &P ithecHAFIYuUreereotset the
maxi mum nunber of notion 10 vectors assignable in units of second blocks to
two, and to PpERPortAtlife kot foNeddipalrdardd nficedi ctiPeRfI el vssPERFNg t he
one or nore notion vectors tqQ the second bl ocks, on the basis of one of

pr edet er mi ne@fagSrghret s pabferks def ePirAegtiANe G AdSstOhI 6BRMERIt and
15 indicating an assignnment situation to second bl ocks included in the
first bl ock, PRABTSai F %s SFGRTEHE tesf oPatith B88PRY sPRbP1ReorS glred to

out put infornatign a ouﬁ t he assignnent situation of the one or nore notion
vectors det eFAfHed 98 FR®eSEA%first block unit, as identification

Glaim 8, wherei n ShfdtagoFGRTER: TBRTEEr iy eI TUE"h BatEefn pi whigh t he
(1151, Bl ook Lo MAEXA o el or) ZOLALLY 25,01 el calLs 20,
flag in addition to the intra prediction mode
10 information implements such expansion as to be able to
designate the total of seven types of methods including
the six types of intra prediction methods and the inter
prediction method, and the syntax 1is arranged to
transmit this expanded information, and the motion
15 vecfor assignment information for designating the
motion vector assignment in the inter prediction case.
In the coding method 4, as shown in Fig. 31, the
macroblock type information contains the fixed mode
assignment patterns including the intra/inter
20 classification pattern and the motion vector assignment
pattern, and is expanded as data to uniquely identify
each of the very large number of prediction mode values.
Then the identification information of the intra
prediction mode is separately transmitted for only 4x4
25 sub-blocks within each region of intra prediction

designated by the macroblock type information. As in
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FP02- 0202-00 10. The codi ng nmethod according to Claim38, wherein said

assi gnnment information coding step is configured to assign a variable

| ength code to each assignnent pattern, based on a shape of each ERSI-@2d&nt00
5 pattern, and to code identification information of the assignment

pattern. 11. The codi ng method according to Claim8, wherein said

assi gnnent information coding step is configured to, on the basis of a
situation of an 10 assignnent pattern for a first block |ocated in the
vicinity of ahibrstybtaek ds ardsobpesp opoedihhy, dsxi gexampds,ablte | ength
code to each assignnent pattern for the first block as an object of coding
and to code eWphOYfBcaOndid gurRddent iwring the WRETgynpeedictipat medr. 12

The codi ng net hod according to Claim8, wherein said assignnment information
codi ng step ideobhafigareant olpEainat ovadinabsebtlehgeh dodd s o (éatha

assi gnment pattern, based on video contents, and to 20 code identification
i nf ormati on BFeghetassi gt ipderaasiond, Theedoditngthet HodEecdrding to
Caim2 or 3, further conprising a residual signal coding step of coding a
predi &tive rBsfguaf shgndl 26bt SPALAYI AYSAPH. 2585nbti 8/ conpensat ed
prediction step, in block units of the sane sizg as tr%% of the second

bl ocks. 139  FP02ID2d2950 148 ¥Re 3dodi gt Pt hBd®adCorth hgTEBYEEE M 2 or 3,
wherei n said assi gnment infornation_c%din step is configured to code
nformat  on PBLPALALI A WPt RERCT herB IPEMAChPRdi G Ve FRY| dlalURi §Ral to be
coded in a 5 potion vector assignnent region consisti of one or nore
second bl ock§**b&SBd “GFFthe i ghheht @itﬁHFféﬁfogotﬁgooﬁgjo?°n6W8 not i on

vectors.
loops.

10 The decoding apparatus is arranged to receive the
syntax 1in one of the above various configurations,
settle the prediction mode assignment in the macroblock
according to the procedure reverse to the procedure
defined in the associated coding method, and decode the

15 video signal, on the basis of the decoding operation
flow of Fig. 12, Fig. 20, or the like.

The coding apparatus and decoding apparatus
described above make it feasible to capture wvarious
change states in the macroblock by arbitrary division

20 in sub-block units and to implement efficient wvideo
transmission, recording, and playback with a small
overhead.

In the present embodiment, the prediction mode
definition may be arranged to set the number of motion

25 vectors to three or four and additionally assign the

motion vectors respective IDs of prediction methods
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15. The codi ng nethod according to Caim2, wherein said assi gnnment
information coding step is 10 configured to, on the basis of assignnent
situations of notion vectors in a first block as an object of codib®g-&2d2x00
first block adjacent thereto, output information indicating a change point
of notion vector assignnent in the assignnment situation, as the information
about 15 the assignnent situation of the one or nore notion vectors in a
mul ti pl exed formon a bitstream 16. The codi ng nethod according to Claim 2
or Claim3, wWherepbf-said notion conpensated prediction step i s configured
to performthe notion conpensated 20 prediction, including a case where an
inter prediction nbde orifh i smbeddimeditct WoéAlndeR idessaribed abghpw -

consi sting of one or nore second blocks, in addition to a case where the
inter predi cThen pERiReRF MR qdMen tor @dildt | BRSABERS I PBeeXaTrd&chifi rst

bl ock unit. 25 17. A coding nethod of perform ng conpression coding of a
novi ng pi ct urBiph) ABPLBRrcERpeAsBeRl8 ¢dotherpodioRoyecdopr 88tecirénd said
coding met hod conprising:. a coagensated predictign step of Qerforning t he
noti oA conpeR¥AEeASHREdi ePfon™RhiPE sBPEEPENgPERELFELERenBEPPANELSUt of a
plurality of reference frames 5 retained for the notion conpensated

predi ction, itRPaSHANECHondPstithG of Y Dr ?ﬁP%F%E%%nda%éoc§§C89989ned by

sub-di vi di ng each of first blgcks resglttng fromdivision of a frane of the

movi ng pi ct uPBP2AAGYS PEf ERENELTPFafBPPALBFRELi on coding step of 10

out putting infor jon out sel ection,situation aof the reteren franme
forpsaid gne or gg% e%eggﬁdlBESEKQrFHlStﬁﬁPtPBPSieagfE?HFOn%é 5?t§$rean1
18. The codigganegggg accor%’ng ta C.aiml7, .wherein_said referenge frame

i nf or mati on FRg Etepils T5CcorfiTgir e T T Con®t hiat FERAI i Af'Sr mat i on

o oot LB L EELH SPEERbE" 7 TBLR BN
any method as long as it can be interpreted by the
predetermined syntax as described in the operation of
the decoding appara%us in the first embodiment.
However, the present embodiment will describe a motion

15 vector detecting technique of increasing the prediction
efficiency without much increase in the locad of
computational complexity, and the coding apparatus and
decoding apparatus employing a motion vector prediction
rule associated therewith. In the description below,

20 the motion vector detection processing is carried out
in the motion detector 2 of Fig. 1, and the motion
vector prediction processing is carried out in the
variable length encoder 23 (on the coding apparatus
side) of Fig. 1 and in the variable length decoder 25

25 (on the decoding apparatus side) of Fig. 2. In the

description hereinafter, the operations will  Dbe
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19. The codi ng net hod according to Claim17, 20 wherein said reference
frame information coding step is configured: to determne a predicted val ue
of a reference franme for one or nore second bl ocks, from sel ecti &802-0202-00
situations of reference franes in said first block, or 25 one or nore
second bl ocks located in the vicinity; and to use difference information
bet ween the 141 FP02- 0202- 00 predicted value and the sel ected reference
frame, as information about the selection situation of the reference frame.
20. A codi ngdeechbdedf pedondiing coapr édsd onfbowoldengsof &f novhagepi cture
by notion conpensated prediction, said coding nethod conprising: a notion
conpensat ed predéesing. step of perfornmng the notion conpensated prediction
while selecting a prediction direction used in bidirectional 10 inter
prediction, in a ufitt tbensiese mf othenénsprnpreddetdnd Matkssdbt ahned by
sub-di viding each of first blocks resulting fromdivision of a frame of the
novi ng pi ct uEke AAdsi pIENEMeNTt | revRatno i neP step & 15®uPput ti ng
informati on about a selection situation of the prediction direction for
sai d Bne or RYPeMSEABRDVECHLESkHavie & mPe i Preketed oPRY oR2arBPteEkeam 21
A codi ng nethod of perform ng conpression coding of a noving picture by
noti on conpehBatRd ®WpF%H?c?P@h?gsaFEecéﬁPHﬁtn@fhﬁadﬁénﬁp?giﬁ@? Be

predi ction step of selecting an inter prediction node or an intra

predi ction ndd danéoﬁerﬁﬁﬁﬁ%ﬁf%?ﬁeroﬁre&i i P OIOIMEh pFEANEEPER, in a

nit consistin f one or .nore second, bl pcks ,obt ai ned ,25 sub-di vidin
Sach of 111 sPoRr R O LaL A e ks vy SF 18R BaREaria otHe PEOREE NG |

picture; ando%4%otion vectors, and it is thus desirable to perform
10 the detection of motion vectors in consideration of a
trade-off between the cost for the amount of codes for

motion vectors and the accuracy of prediction with the
detected motion vectors. In the H.26L video coding

system as a basis of the first embodiment, MVi(n,j) (n:

15 macroblock location and j: segment number) represents
the motion vectors detected in a reference frame RFi (i

2 1) temporally previous by i1 frames, Rp represents the

bit amount necessary for coding of the motion vectors
MVi(n,3) and the reference frame identification

20 information RFi, and cost Cp is defined by Eg (1) below,
using the predictive residual power Dp obtained in that

case and constant A; the motion vectors MVi(n,j) and
reference frame RFi (i 2 1) to minimize the cost Cp are
determined. The constant A 1is set so as to increase

25 with decrease in the target coding bit rate, and thus

constraints due to the bit amount Rp become severer is
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FP02- 0202-00 a prediction node information coding step of outputting

i nformati on about a selection situation of the inter prediction node or the
intra prediction node for said one or nore second bl ocks in a nmulFPORl-&26&-90
formon a bitstream 22. The codi ng nethod according to C aim20 or 21,
wherein said prediction information coding step or prediction node
information coding step is configured to code the infornmation about the

sel ection situation 10 as comnbi national information with information about
an assi gnnentosi rabei opddhgene or nore notion vectors to the first blocks,
included in each unit of the first block, and to output the information in
a mul tiplexed fornEen=ablhi tshReam 15 23. (e codi ng nmet hod according to
Claim20 or 21, wherein said prediction information coding step or

predi cti on node i nforaattba poefdhgtedepalsechhf fuprbddebesndeeghand

i nformation about the selection situation, as conbinational information

wi th informathenrapeict2onseiééerencsi iaathen 6pdedf épeneachr BAEEORr om a
plurality of reference frames for said one or nore second bl ocks, included

inthé unit BECBHAE &° rMRTCEERYNAIBI ddiss, fhRdt t 6MEeLiBerthe G oPkti on in
a multiplexed formon a bitstream 25 29. A decodi ng net hod of perform ng
deconpr essi oA™aRAt dBEOBEREMBF EBAPLBEsBE RDOI MGt pPet iPeted3detepded0202- 00
data by notion conpensated prediction, said decodi ng nethod conprising: an
assi gnnent iﬁPBFﬁgEFSﬁ dgEdeﬁ%d%?E%doWa &&mﬁrﬁfﬁngpéﬁ\ﬁﬁﬁ%ﬂnas§Pgnnent
information 5 ingiggéing whi ch of one or nD[f motion vectgra gﬁcgded in
each unit of “Phelt £PEt VERGRKCOAIRBt FERTGBct oF assF§hsW™FRYGHi F82bf 2second
bl ocks obt ai ned b¥ subd'vi?ing e%ph of first bloqgi resulténg f{on%division
of a frame of SPhe*nBYtRG Brcfulf® ¢Sy 5difts T%7 - Ghotande be set a

10 the motion vector predicted value and the location of
the motion vector search widow be adopted segment by
segment. This decreases at least the amount of codes
of motion vectors and relaxes the constraints due to
the bit amount Rp on the minimization of the cost Cp in

15 the above equation, and the motion vector detection can
be performed under advantageous conditions based on the
minimization of the predictive residual power Dp. Even
with consideration to the continuation of motion from
neighboring macroblocks, 1t is expected that the

20 adaptation of the search window location for the
predicted value can also lead to decrease of the
predictive residual power Dp. On the other hand, there
arises a problem that the adaptation of the search
window increases the load of calculation processing of

25 the predictive residual power.

In order to explain this problem, Fig. 36A
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10 a notion conpensation step of perform ng notion conpensation using
notion vectors specified in units of the second bl ocks on the basis of the
nmoti on vector assignnent information and generating a predicted FPRge0222-00
The decodi ng nmet hod according to Caim24, 15 wherein said assignnent

i nformati on decoding step is configured to, regardl ess of |ocations and the
nunmber of second bl ocks as objects of assignnent, decode said notion vector
assignment information as information about the |ocations of the second

bl ocks and t hehamétbdbnaldyvebbwssaasssgnedthotbai dpsémdrndtbbocks. th6. The
decodi ng nmet hod according to C aim 24, wherein said assignnent information
decodi ng st epotsosontryareders cied@dgesardl nditg on3 &R ca ocaassivghhent
information as identification information of an 25 assignnment pattern
prelim naril yhdeppEmmhedtbpngeduphagmoiiécor vesiterseesndhblresks.. 134
FP02-0202-00 27. The decodi ng nmethod according to Claim 26, wherein said
assi gnnent i Ahevhati®n Hetodid®$ st Bpers cbhei geHCh 0 I SRde 15ai 8ehot i on
vector assignment information as information to identify a notion vector 5
assi gAnent p&fRekanto RN IAYck 9 TprerImemasi | y tdet &r AOREdHLE eheh fir st
bl ock unit, to, on the occasion of specifying the assignnent pattern from
t he assi gnneREAPaEt &M | BERPEE &f i 67 licviatiRtisonot d&dGdePFRfdF Y fon to
identify a pattern 9roup to which said 10 assjgnnent Eattern belongs, and
to deterni nerfdifBRlveersF A¥shghiBatUe8 PhetBBcOHAATLFBRKkSSPABRATL A
assignnment pattern_identification information in accordance with a

definiti on ofSPRE" At FEFN 4FPHAPCRPERLFi ed by said pattern group

identification 15 jnformatiqon. 28. The decodin t hod according to Caim

25, wherein said agg¥gﬁﬁ§WPqﬁﬁcﬁ$a t8n dﬁ%odfﬂgqgﬁeﬁq%F ?%ﬁﬁr%g to

decogs nntiopgvector i nf.ormat i on, obt ai ned_by. codi ng. a pgﬁgic ion g'fference
q ;

based”on a p Qi &F& if&*%ﬁlﬁf%ﬁd%F PPHﬁrvéfio?aﬁg%% m eof ng to a

shape of a pon vector_assignment ttern f.qQr i rst ck obj ect
of decodi ng@%@. ml%telodqecgﬁf:?lﬁgrre? %%P%ac%%ér diwrjightgt%aisr%a%% gfrﬁcel?ﬂ sai d

oot et RSER L TEEOR ARt 98, % IR CoNLU e bfeset igh 0 on of
to 145 segment) of Mode 13, the predictive residual power
calculation does not have to be performed again in Mode
15 9 as to the three sub-blocks in the upper segment of
Mode 13 and the predictive residual power calculation
shall be performed for the remaining three sub-blocks.
In contrast to it, in Fig. 36A, assuming that the
motion vector prediction rule of Fig. 10D is used, the
20 upper segment of Mode 13 can no longer use the common
search location to the same portion of Mode 9, and the
result of the predictive residual power calculation
thereof cannot be reused.
Therefore, the present embodiment will describe

25 the motion wvector detection processing and motion

vector prediction 1rule to improve the prediction
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FP02-0202-00 t he shape of the notion vector assignnment pattern for the
first block as an object of decoding, as a predicted value according to a
shape of an assignnent pattern for a first block |located in the ¥PEEnPEP2-00
and 5 to decode the notion vector information obtained by coding the
prediction difference of the predicted value. 30. The decodi ng net hod
according to one of Clains 26 to 29, wherein the maxi num nunber of notion
vectors to be decoded in each first block unit is set 10 to two, and
wher ei n sai da@oe¥aey véurt oefdssitgmgent hienfadaritaoion s afecédied asarafor mati on
to identify one of predeterm ned assignnment patterns defined in each first
bl ock unit antndedi cani neash assegrgdht thitle of X8AB1BE msI¥Mhot @A vectors
to the second blocks 15 jncluded in the first block. 31. The decoding

net hod accor@emutat Bpadn comphpeieyn sErQ BREimneatt patPeedscthelude a
pattern in which the first block is unevenly divided horizontally or
vertical ly, Bateaofatthd nPrasaRFclemapsimenst b odkxe0lys IARRY 8Bl i quel v.

32. The decodi ng nmet hod according to_Cl ai m 30, ,
5 shown in Figs. 37A to 37D. This rule includes less

variations of prediction locations used than in Figs.
10A to 10D, and roughly only four types of motion
vector predictions are used.

The first type 1s a prediction of the upper

10 segment in Mode 0 and Modes 9, 10, 13, and 14 (MV
prediction @), and in this case, it is the median
predication using motion vectors at locations of three
sub-blocks (4X4 blocks) surrounded with dotted lines.

The second type and the third type are

15 predictions in Modes 1-8, 11, and 12 and, as shown in
Figs. 37B to 37D, they are defined as predictions using
a motion vector of a sub-block at the left or upper
fixed 1location according to a target segment (MV
predictions @ and @, wherein @ is a prediction from

20 the left and @ a prediction from above).

The fourth type is a prediction of the lower
segment in Modes 9, 10, 13, and 14, and in this case,
it is a prediction using a sub-block at a dotted-line
location adjacent to the right upper corner sub-block

25 in the macroblock (MV prediction @).

In the case where a motion vector at a location
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wherein said assignment information decoding step is configured to decode a
vari abl e | ength code assigned to each assignnent pattern on the basis of a
shape of each 25 assignnent pattern, as identification informati &P0&-0&deh00
assignnment pattern. 146 FP02- 0202-00 33. The decodi ng nmethod according to
Cl aim 30, wherein said assignnent information decoding step is configured
to decode a variable |length code assigned to each assignnent pattern on the
basis of a situation of 5 an assignnent pattern for a first bl ock | ocated
in the vicinibsgdoffer f thet petictasoranrelfpest of decoeifewgnes frame
identification information of each assignnent pattern for the first block
as an obj ect doffdeendi Agom34hathe fdex ot higomeydotionctor Bengredictadm 30, 10
wherein said assignnment information decoding step is configured to decode a
vari abl e | ength peederdssifhedint ¢ h@acte s svgarennoparateran ovieeherbasi s of
video contents, as identification information of each assignnment pattern.
15 35. The deéeddnag nbersdsgcc®idi g e o MhaFan 260@ing, the median

5 prediction used for Mode 0 and the upper segments in
Modes 9, 10, 13, and 14 is applied as it is. Figs. 10A
to 10D showed the application of the individual
prediction rules to the respective modes and respective
segments, whereas the application of the prediction

10 rule in the present embodiment concentrates the
prediction ways to up to four types. This can largely
decrease the number of calculations of the predictive
residual power even if the search window adapted to the
predicted value is set upon the search for the motion

15 vector.

Fig. 38 shows a flowchart of the motion vector
detection processing carried out in the motion detector
2 of the coding apparatus by making use of the above
motion vector prediction rule. The motion vector

20 detection processing making use of the above motion
vector prediction rule will be described below with
reference to Fig. 38.

First, the motion vector predicted value is
calculated by MV prediction @ and this is defined as a
25 center location of search window @  (SAl1). First

detected in this search window @O is a motion vector
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26, further conprising a residual signal decoding step of decoding a

predi ctive residual signal of the notion conpensated prediction obtained by
codi ng processing in block units of the sane size as that of theF88€0Ad02600
bl ocks. 36. The decodi ng net hod according to Caim25 or 26, wherein said
assignnment information decoding step is configured to decode information to
identify whether there is a predictive residual signal to be decoded in 25
a notion vector assignnment region consisting of one or nore second bl ocks,
on the basi s{@fdaasheplerdnee mbriaoe) 1970 mMERORIG20XIG0 ¢eetolCrasEPynment
pattern for a first block as an object of decoding. 37. The decodi ng net hod
accordi ng t Mchai fh 25A3her b $hiL8 dsigiggnnepr thEordeRAesT idec o8Py step is
5 configured to decode information indicating a change point of notion
vector assi gnhedks dat pulte edagy obdfosyimat PoRdapbliv e arf egdsiugdneP®wer s uat i on
of the notion vectors. 38. The decodi ng nethod according to Caim25 or 10
26, wherein §apdcvbitenh vadt opEedietf#dRi oRvabeabianobYaiwesd bySRRe) notion
conpensat ed prediction including a case where an inter prediction node or
an inPra predPtRived nd@& | BOEEON| (VRLkAY t CeBAdPStrRy BF &RE ofeRBFR second
bl ocks, in addition_to a case where the 15 inter prediction_node or the
intra predi ctieRovddk 415 sute i Feeathedi a5t SBPovR lugist O (SA3). The

SAD values @ can be reused on the occasion of
determining the motion vectors and reference frames in
Modes 9, 10, 13, and 14 using the same MV prediction @
10 (SA4). Namely, the motion vectors and reference frames
to minimize the cost Cp as to Modes 9, 10, 13, and 14
can be determined by selecting them from the values
retained as the SAD values @ and adding them, which
eliminates the need for executing the calculation of

15 predictive residual power (SAD).
It is then determined in SA5 whether the MV
predictions @ and ® can be used for Modes 1-8, 11, and
12. If as to Modes 1-8, 11, and 12 to use the MV
predictions @, @, the motion vectors at the prediction
20 l’ocations used in the MV predictions @, @ refer to
different reference frames or the intra coding 1is
applied, it is determined that the MV predictions @, ®
cannot be used, and the motion vectors and reference
frames are determined using the SAD values O (SA8). If

25 it is determined in SA5 on the other hand that the MV

predictions @, ® can be used, the motion vector
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39. A decodi ng nethod of perform ng deconpression and decodi ng of
conpressed noving picture data by notion conpensated prediction, said
decodi ng 20 net hod conprising: a reference franme information decdtiorg 0i0ep 00
of decoding information about a selection situation of a reference frame
used in the notion conpensated prediction, assigned in a unit of consisting
of one or 25 nore second bl ocks obtai ned by sub-dividing each of first
bl ocks resulting fromdivision of a frame of a 148 FP02- 0202- 00 novi ng
pi cture; andpaedbopedsatiloe siemiofedsealsiotd nghondvr efredéncedohr &reocout of a
plurality of reference frames retained for notion conpensation, based on
sai d referen@ ffs aer B riftor neritery, lanmh tpient arfivitiee tdem ot ivimdom@nsat i on
to generate a predicted image. 90. The decodi ng net hod according to O aim
39, wherein @i d($&6kr erea f thee natf iomaviect odec bathag tSteeprie§eceontiegured to
decode the reference frame information 10 for said one or nore second
bl ocks, fronfEandi n&Ci dia@iMireorihg | @psbf CPhdogeledsth oif shedesi énBof t he
reference
5 11, and 12 is detected within this search window @, ®
(SA7) . Thereafter, similar processing to SA5-SA8 is
carried out in SA9-SAl2 for the lower segments of Modes
9, 10, 13, and 14. In the last step SAl3, a mode
yielding the minimum cost Cp is selected out of all the
10 modes.
The above motion vector detection processing
allows the amount of SAD calculation to be further
reduced by determining the order of the motion vector
calculation according to the sizes of the segments in
15 each of the processes of Sa4, 7, 8, 11, and 12. For
example, concerning the relation among Modes 9, 10, 13,
and 14, there is a relation of Mode 13 C Mode 9 C Mode
10 € Mode 14 about their upper segments. Namely, the
result of the SAD calculation for the upper segment of
20 Mode 13 can be applied to the SAD calculation for the
upper segment of Mode 9 as it is, which can reduce the

number of addition operations as compared with the

direct addition from the SAD values O. The same also
applies to Modes 1-8, 11, and 12, and it is therefore
25 feasible to keep down the computational complexity, by

implementing the motion detection processing according
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frame for said one or nore second bl ocks, included in each unit of the
first block. 41. The decodi ng nethod according to Caim 39, 15 wherein said

reference frane information decoding step is configured:

to det eFFPne0202-00

predi cted value of a reference frame for one or nore second bl ocks fromthe
selection situation of the reference frame in said first block, 20 or one
or nore second bl ocks located in the vicinity; and to performthe decodi ng
on the basis of difference information of the reference frame outputted as
t he i nf or mtiortlbdute tarchsiedtak tporpaityaef dmhmofmadss 25 ref erence frane,

and the determ ned predicted value. 42. A decoding nmethod of perform ng 149
FP02- 0202- 00 decorfir e3¢ obtaed denddi fijeoldecodings Sepanaiusy garcte e data

by notion conpensated prediction, said decoding

arranged to have the decoding processing of the motion

vector syntax 1in the wvariable length decoder 25 to

5 determine the predicted value while adopting the motion

vector prediction rule shown in Figs. 37A to 37D,

instead of the motion vector prediction rule of Figs.

10A to 10D, and decode the motion vector.

The sixth embodiment will be described below.

10 The present embodiment will describe

decoding methods wusing the motion vector

coding and

division

patterns 1in the first embodiment, together with the

bidirectional inter prediction using both the forward

inter prediction and the backward inter prediction, and

15 permitting one of ©prediction directions

bidirectional prediction to be selected

divisional segment in the macroblock.

of the

for each

Just as in the case of the first embodiment, the

present embodiment can be described with the same

20 members and operations as the coding apparatus and

decoding apparatus shown in Figs. 1 and

2 of the

conventional example, except for the differences in the

syntax about the prediction mode 3 and motion vector 4

included in the compressed stream 24 and in the

25 operations of the motion detector 2

and motion

compensator 5. The following will mainly describe the
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met hod conprising: a prediction information decoding step of 5 decoding

i nformati on about a selection situation of a prediction direction used in
bidirectional inter prediction, assigned in a unit consisting of Fg8&~-®202-00
nore second bl ocks obtai ned by sub-dividing each of first blocks resulting
fromdivision of a frame of a 10 noving picture; and a notion conpensati on
step of perform ng notion conpensation to generate a predicted inmage,
whil e, on the basis of said prediction information, selecting the

predi ction dPpesefdAnuSdd §he bnaftedt idei@ICtion ef f pafe the mifnloan as
conpensation, out of reference franes retained for both forward and
backward di réetiondboe8. Bh8eceafhiInetRBATBEUBer f BRI nYlddcompiBs¥i on and
decodi ng of conpressed noving picture data by notion conpensation
prediction, 98fardeBodingy RFIRATIE cotipr i%iNTgatd ngr edh6t | BREADHAESD

i nformation decoding step of decoding information_about a sel ection
situation of YBAIENtEr hedPetich RAIPLBISEHPE ner PoMEdi s oAeRBEé Essi gned

in aunit consisting of one or nore second 25 bl ocks obtai ned by
sub- dPvi di ng2BB&R2bFSfirst bl ocks resulting fromdivision of a frame of a

novi n icture; 15 . . .
9p ghe motion compensation models, i.e., the

definition of the fixed motion vector assignment in the
present embodiment is the same as in the first
embodiment. Namely, in order to divide a macroblock
10 into two segments, as shown in Figs. 6A to 6D, the
present embodiment adopts the motion vector assignment
expanded to the division ways including the horizontal,
vertical, oblique, and phase~-added division, different
from the simple horizontal division or vertical
15 division.

In the present embodiment, for the segments
resulting from the division by the motion vector
assignment, a prediction direction can be selected out
of those of the bidirectional inter prediction on a

20 segment basis. This presents the following advantage:
in the case where a boundary between objects of
different motions exists in one macroblock, for the
segments permitting various motions in the macroblock
to be accurately captured with a small overhead, a

25 prediction direction capable of yielding better coding

efficiency can be selected and assigned out of the
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FP02-0202-00 and a predicted i mage generating step of selecting the inter
predi ction node or the intra prediction node, based on the prediction
information, and performng 5 inter prediction or intra predicti 880£60202-00
generate a predicted i mage. 44. The decodi ng net hod according to Caim92
or 43, wherein said prediction information decoding step or prediction node
i nformati on decoding step is 10 configured to decode the information about
the selection situation for said one or nore second bl ocks, from

conbi nat i onaplund brtmt ¢ Hrpbhed iveehon nd breet i ons abouthanbadsrgoeobasi t uati on
of one or nore notion vectors to the first block and informati on about the
15 sel ecti onpsédiatiom, ohnal uskegimémt ehebhiani thefreflye fnostadirozkthd5. The
decodi ng nmet hod according to Claim92 or 93, wherein said prediction

i nformati on peedtthiostebf beigrewi cti on node i nformati on decoding step is
20 configured to decode the information about the selection situation for
the unit consistinfof % shower @érseespdrbrocks, theonPtdnbeaht poail

i nformation between information about a selection situation of a reference
frameSout ofPEe@icriPntinotheebacssdd fampaskinEntand Rite i3 os@W$ od about

the selection situation for the unit consisting of said one or nore second
bl ocks, |51 case in which the division of Mode 9 in Figs. 6 is

applied to a macroblock M in a bidirectional prediction

frame Bt and in which the forward prediction Fl1 from a

temporally previous reference frame Pt0Ol and the

10 backward prediction Bl from a temporally subsequent

reference frame Pt+l are applied to the respective two
segments in the macroblock.

For coding the macroblock M, the motion detector

2 in Fig. 1 first evaluates and detects a prediction

15 mode and motion vector capable of yielding better

coding efficiency, as an inter prediction mode, out of

the prediction modes shown in Figs. 6A to 6D. At this

time, the present embodiment is arranged to evaluate

and detect a prediction direction capable of yielding

20 better coding efficiency, out of the prediction

directions in the bidirectional prediction for each of

the two segments in each of the prediction modes. Fig.

38 shows the case where as a result of the evaluation

and detection, Mode 9 is selected as a prediction mode

25 in the macroblock M and the different prediction

directions are selected for the respective segments.

120



FP02-0202-00 5 10 15 20 25 included in the unit consisting of said one or
nore second bl ocks. 46. A codi ngappar atus-forperform ngconpressi oncodi ng of
anovi ng pi ctureby notion conpensated prediction, said coding appaP82u8202-00
conprising: notion conpensated prediction nmeans for performng the notion
conpensated prediction while assigning one or nore notion vectors in units
of second bl ocks obtai ned by sub-dividing each of first blocks resulting
fromdivision of a frame of the noving picture; and assignnent information
codi ng neansTiibs setpotiomgresfidtmisi draasoutt tad assiigmimmatsiquainon of
the one or nore notion vectors to the second blocks in a nultiplexed form
on a bitstretme ddhnpideseddshreappieatusbeddeoetdng to C ai m 46, wherein
said notion conpensated prediction nmeans is configured to performthe

not i on conpensat edF i edd @B | Drowkhi & esystiynd gt hhenapecioghréamdt ¢bn
vectors in units of second bl ocks, regardl ess of |ocations and the nunber
of second bloeks camarespst blsdgleamndowkiew et ed safgomssitdrentodHrGr mat i on
coding neans is configured to use information about the |ocations of the
secon? bl ockaPpmtRthe @hetlo? ProrRembt ¢BPOILREDES B3 SE YRR+ 2OR Helklcond

bl ocks, as the information about 152 o , ,
a syntax (Fig. 40A) 1in the Dbidirectional motion

compensated prediction in H.26L.
In the H.26L syntax shown in Fig. 40A, the
information of the prediction direction is transmitted
10 one per macroblock in the prediction mode macroblock
type information indicating the motion vector division
pattern, and is identified together with the prediction
mode. A like configuration can also be adopted in the
case using the syntax in the bidirectional prediction
15 in the motion compensation models or the fixed motion
vector assignment of the present invention, and the
information can also be configured and transmitted as
prediction mode macroblock type information also
including the information about the selection situation
20 of the prediction direction for each segment. However,
the present embodiment employs a configuration
different from the configuration in H.26L, thereby
preventing the variable 1length coding table of the
prediction mode from becoming massive.
25 Fig. 40B shows the syntax in the present

embodiment. In this syntax the information of the
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FP02-0202-00 t he assignnent situation of the one or nore notion vectors.
48. The codi ng apparatus according to C aim46, wherein said notion
conpensated prediction means is 5 configured to performthe notidi#02-0202-00
conpensat ed prediction while assigning the one or nore notion vectors in
units of second bl ocks in accordance with an assignnent pattern
prelimnarily determ ned by grouping one or nore second bl ocks, and 10
wherein said assignment information coding neans is configured to use
identificatipmedatoinnti ohrettide absi grmweangedt tr n tdat henilyf okthat i on
about the assignnent situation of the one or nore notion vectors. 99. A
decodi ng appadantsfieptpenf ofnithg 5 reomprds si Dna apgedeedbdpngmete
conpressed noving picture data by notion conpensated prediction, said
decodi ng appdPat ustkenprsikiing: masspyARERE | nir mdtheon BéeédraginBans for
decodi ng notion vector assignnment informatjion 20 indicating which of one or
nore notion PEEA6FS1ABcodEd itFagddh Wi oOf t ¢ i rBeaCHPBERCKA RYPFON
vector assigned in units of second bl ocks obtai ned by subdividi ng each of
first Sbl ocksiP&éSEMeFAgnf r i Vi%Xi okhat atpﬁam§QﬁoﬁWﬁ$%ﬁﬂMr@fpigbﬁre
corresponds to; and, 25 noption conpensation neans for perform ng notion
conmpensat i onPE8FAGEABRI GATFEELOPs iEhdcts i ¥ eh TRFEE bF §5§n5m39@990202-00

t he second bl ocks an the basjs of the _notion vector assignnent  infaqrmtion
and generati A§ a r&ESSEE i%%@&? 50N EPRBAGECHI 1§ applr atG8"5LESRTi ng to

Cl aim 49, wherein said.assignnment_informati on decodi n ans is 5
con;igured t5°8é3885|¥é%§ #%ﬁ(ﬁ?iéﬁﬁQﬁezi%ﬁ@ﬁn%ﬁ?bérg R présant

embodiment does not use the block sizes introduced in

10 order to identify the prediction mode in each direction

in the bidirectional prediction in H.26L. In Figs. 40A,

40B arrows P28 to P36 indicate omission of pertinent
processing to jump, and arrows Q12 to Q19 loops.

Fig. 41 shows a code table of the macroblock type

15 information in the present embodiment. The

configuration of this code table may be much the same

as the configuration of the macroblock type information

used in the first embodiment, except that the Direct

mode is placed at the head of the code table. The

20 definitions about the intra 16x16 mode at and after the

code number 17 are omitted herein, but these are

assumed to be based on the definitions about the intra

16x16 mode in the code table of H.26L. The subsequent

syntax shall differ depending upon the contents of the

25 macroblock type information, and in many prediction

modes there exist two reference frame information
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information as information about a | ocation of a second bl ock as an obj ect
of assignnent and a notion vector assigned to said second block. 51. The
decodi ng apparatus according to Cl aim49, 10 wherein said assi gnf@Ag-0202-00
i nformation decoding neans is configured to decode said notion vector
assignnent information as identification information of an assi gnnment
pattern prelimnarily determ ned by grouping one or nore second bl ocks. 15
52. An imge processing system conprising a coding apparatus for perform ng
conpr essi on ebehegtof Hemavisty bh@taﬁéQQﬁﬁﬁﬂiﬁha@©nﬁéﬁ§§W@digmed§§tion

and a decodi ng apparatus for perform ng deconpressi on and decodi ng of
conpressed npYedgnpi énures dat aegxyetlhe 20lawsviesh corpensatedpriedPBEi on,
wherei n said coding apparatus conprises: notion conpensated prediction
means for per¢benenget hérabei oanéonpansared 1pr edIads ol wiPeEnasskaRi ng one
or nore notion vectors in units of second 25 bl ocks obtai ned by

sub- di vi di ngpea@hchbioni Pedep| wEkRowks SLEMEF Ll T ¥R Aesi oANEf I8 f EBfe of the
nDV|ng 154 FP02- 0202- 00 picture; and assignment information codi ng nmeans
for o8tputtihytiafbrhalreR 5566@ are d§%|@%ﬁ%ﬁﬁn%ﬁt{%@m%n16f°¥%%tbﬁ@ or nore
notion vectors to the second bl ocks in a multiplexed formon a bitstream
and wher ei n %%Fdtﬂ%ﬁ%d?ﬁgt%%phPEf%spE%ﬁbFFéég mQ<ei RARFRSF hPBr mat i on

decodi ng neans for
g Fig. 42 shows a code table of the reference frame

information in the ©present embodiment. In the
configuration of the reference frame information in
10 H.26L, numbers for identifying the reference frame
numbers in the forward prediction are arranged in order,
whereas the code table herein is configured to contain
the information about the forward direction (Forward),
the backward direction (Backward), and the two
15 directions (Bidirectional) to use an average of
predicted values in the forward direction and in the
backward direction, in addition to the reference frame
numbers. In addition, there exists the reference frame
information of each segment. Since a reference frame
20 can be selected from a plurality of reference frames in
the case of the forward prediction, the table 1is
configured so that codes are arranged in order with
change of reference frames in the forward direction for
each of the forward prediction and bidirectional
25 prediction. Since the prediction direction is

identified by the reference frame information, the
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decodi ng notion vector assignnment information indicating which of one or
nore notion vectors decoded 10 in each unit of the first block, a notion
vector assigned in units of second bl ocks obtained by subdivi di ngP83cR26£-00
first blocks resulting fromdivision of a frame of the noving picture
corresponds to; and notion conpensation nmeans for perform ng notion 15
conpensati on using notion vectors specified in units of the second bl ocks
on the basis of the notion vector assignnment information and generating a
predi ct ed i neigese®IenThesynhge piéddssidid fyst enrmiebimd nguren C Bhen 52,
wherein said notion conpensated prediction 20 neans in the coding apparatus
i s confi gur egoneeples f of nthder ¢HeF oRCe ohpeine ai eECPReEI ef} oRNOKRE| 81 ASsi gni ng
the one or nore notion vectors in units of second bl ocks, regardl ess of

| ocati ons an@Xidle duhderasd TRkleRcHAEtOF 0BkEIFRCRCE| FEt 1B| BLRR; C28Cwher ei n
sai d assignnment information coding neans is configured to use information
about the | oRhtites 6Pr1a5d MSFHLEON.002t HRASEEDHE B3RS akBCERE one or
nore notion vectors assigned tqo the second bl ocks, as the inforpation about
the a3si gnmeft{E¥eREF oRWof ™t He'®ne2d® Rbr & fothamkward prediction,

and both the motion vector difference FW and motion

vector difference BW in the bidirectional prediction.

The number of motion vector differences will differ

depending upon the prediction mode identified by the
10 macroblock type information.

The reference frame information code in Fig. 42
also exists for each segment even in the case where the
function of plural reference frames in H.26L is not
used, i1.e., 1in the case where there exists only the

15 reference frame number of forward prediction of 1 (one
frame backv of Forward), and in this case only the
prediction direction in the bidirectional prediction is
identified from the reference frame information.

On the other hand, the decoding apparatus

20 performs the decoding processing on the basis of these
information obtained from the compressed stream, and

the processing is much the same as the flow shown in

the first embodiment. Therefore, the detailed
description thereof is omitted herein. The decoding
25 apparatus of the present embodiment is different from

the decoding apparatus of the first embodiment in that
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vectors; and 5 wherein said assignnment information decoding neans in the
decodi ng apparatus is configured to decode said notion vector assignnent
informati on as information about a | ocation of a second bl ock as F&Z2o1j26&t-00
of assignment and a notion vector assigned to 10 said second bl ock. 59. The
i mage processing systemaccording to Caimb52, wherein said notion
conpensated prediction neans in the coding apparatus is configured to
performthe notion conpensated prediction while assigning the 15 one or
nore notion ¢het oksformamion ofbotsdomdl Browksthe awmprdssss wsthean
assignnment pattern prelimnarily determ ned by grouping one or nore second
bl ocks; wherepbntsand absi gmvimrmatrifcar Rwh theli agleebneni sitvatigored to
use identification information of the 20 assignment pattern as the

i nformati on @bouthehe passiigiion siiiretiom of irhetbfe bBidapeetaonion
vectors; and wherein said assignnment information decoding neans in the
decodi ng appBE&gistiencodtffrF i t dapessda5upand #RIMOMt Yedior tASsi gnnent
information as identification information of an assignnent pattern 156
FP02- 8202- 00PBRELFhiABr PPYedaner AnnéBaby 1§r 8GEPHE2DRE EFeKBIét8eEbRd

bl ocks. 55. A coding programfor letting a computer, which is ingorporated
in a codi ng BppaPat UCTRFNSAIRY f or nitAg r €ssPBRL e nd ¥ Bk eng

pi cture by notion congensated redi ctjon, xe%%te e%fh of the steﬁs in the
codi ng net ho8CRESBERT £8Pt R1ih AP s FhEo BXEAEH- N HBRTi AY program

[or et ting acomuter, 10eh & hoeotoerated 0.2 deagding, apoaratus
by oL on' compensal edePLdkelln, xasute SAd G ANe e kil decod g
10 feasible to generate the predicted image obtained by
assigning the prediction direction capable of yielding
better prediction efficiency to each segment and to
obtain a decoded picture with better coding efficiency
from the compressed stream.
15 The present embodiment was adapted to use the
motion compensation models as shown in Figs. 6A to 6D,
but the system may also be adapted to simultaneously
use the motion compensation models permitting a number
of motion vectors as shown in Figs. 4A to 4G, or to use
20 them while being changed over from or to the
compensation models of Figs. 6A to 6D. In that case,
it 1s also feasible to improve the ©prediction
efficiency in such a way that the change of prediction
is allowed for each segmental block, the number of

25 divisions 1s assumed to become not less than 2, the

syntax and coding and decoding methods presented in the
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z$+28ELR vQ keeping the prediction direction constant within each

macroblock can be selected. In this case, for example,
it is conceivable to use a method of multiplexing flag
information for identifying whether the <change of
25 prediction direction in the macroblock is permitted, in

units of frames or frame groups. This permits the
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effective prediction cannot be achieved by the inter
prediction, which can further improve the prediction
efficiency.

20 The coding method and decoding method according
to the present embodiment described above make it
feasible to accurately capture various motions in the
macroblock with a small overhead, to apply the
appropriate bidirectional inter prediction or intra

25 prediction to each of segments representing respective

different motions, and to implement efficient video

127



WkoP(/ =DQSVY\ _} xsni d_ Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
aJ calcalca]ca]lcalca]lca]lcalca]lcalcalcalcalcalcalcal *G*7_"

NI ™" - #c#) xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cBFeareapéapo
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! c###$$$13$%(B())) ) +++" L
Nt [""-#c#}xsnid_Z]]]ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]calca]ca]calca]ca]cal

ca] cal ca]calcalcalcalcalcalcalcalcalcalcalcaljca jS >v SI#LIOW(V(& ()-&{Q
Sf#lO@@([g&f() & MLO% & ()-10% & ()- f10% ( (&f(% t 0% & ()-Se; kzX6!l &
-10%. (L( & ()trdBSiHaong ] (Be¢9rdB3ss #1099 (B1gybag $f #10%([(&' ()-!1VBS$f #10%
(L(& ()- SF#109B& ()-&?{xVv4a!l "109%& ()-m!K "10%& (
-109& () - 10%& () - @mmr(galm( L( inoL( 1qrdeoL( L({to wxr@B‘ﬂleIf@ 10 the
109<s109& () -!Ff, z#10% : & ()-:!{Ff, z#109%5& ()-:!VvF3z#10900& ()-! qF3z#10%t+
& ()- aforementioned object 'of the preésent invention, image
processing systems according to the present invention
5 can be embodied by employing a variety of configuration
forms below.
Namely, an image processing system according to
the present invention can be constructed by adopting a
configuration wherein in a coding apparatus motion
10 compensated prediction means is configured to select
one of a plurality of pattern groups obtained by
preliminarily grouping motion vector assignment
patterns to second blocks defined in each first block
unit and to perform motion compensated prediction while
15 assigning a motion vector to second blocks on the basis
of an assignment pattern included in the selected
pattern group and assignment information coding means
is configured to output information about a motion
vector assignment situation coded in each first block
20 unit, as 1dentification information of the motion
vector assignment pattern specified out of the selected
pattern group; and wherein in a decoding apparatus
assignment information decoding means is configured to
decode motion vector assignment information, as

25 information to identify a motion vector assignment

pattern to second blocks preliminarily determined in
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specifying an assignment pattern from the assignment
pattern identification information, decode information
to identity a pattern group to which the assignment
5 pattern belongs, and to determine motion vector
assignment to the second blocks from the assignment
pattern identification information in accordance with a
definition of the pattern group specified by the
pattern group identification information.

10 Another image processing system according to the
present invention can be constructed by adopting a
configuration wherein in a coding apparatus assignment
information coding means is configured to determine a
predicted value of a motion vector according to a shape

15 of a motion vector assignment pattern for a first block
as an object of coding and to code a prediction
difference based on the predicted value, as motion
vector information; and wherein in a decoding apparatus
assignment information decoding means is configured to

20 decode motion vector information obtained by coding a
prediction difference based on a predicted value of a
motion vector determined according to a shape of a
motion vector assignment pattern for a first block as
an object of decoding.

25

Another image processing system according to the
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candidate locations according to a shape of an
assignment pattern for a first block located in the
10 vicinity of the first block as the object of coding,
and to code a prediction difference of the predicted
value as motion vector information; and wherein in a
decoding apparatus assignment information decoding
means is configured to decode motion vector information
15 obtained by determining one of prediction candidate
locations for a motion vector determined according to a
shape of a motion vector assignment pattern for a first
block as an object of decoding, as a predicted value
according to a shape of an assignment pattern for a
20 first block 1located in the wvicinity and coding a
prediction difference of the predicted value.
Another image processing system according to the
present invention can be constructed by adopting a
configuration wherein in a coding apparatus motion

25 compensated prediction means 1s configured to perform

motion compensated prediction while assigning a motion
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0 5 ( determined in each first block unit and indicating an
assignment state to second blocks included in the first
block and assignment information coding means is
configured to output information about a motion vector
assignment situation determined in each first block
10 unit, as identification information of the assignment
pattern; and wherein 1in a decoding apparatus the
maximum number of motion vectors decoded in each first
block unit is set to 2 and motion vector assignment
information is decoded as information to identify a
15 plurality of predetermined assignment patterns
determined in each first block unit and indicating
assignment states of motion vectors to second blocks
included in the first block.
Another image processing system according to the
20 present invention can be constructed by adopting a
configuration wherein a coding apparatus comprises
compensated prediction means for performing motion
compensated prediction while selecting one reference
frame out of a plurality of reference frames retained

25 for the motion compensated prediction, in a unit

consisting of one or more second blocks obtained by
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frame information coding means for outputting
information about a selection situation of a reference
5 frame for one or more second blocks in a multiplexed
state on a bitstream; and wherein a decoding apparatus
comprises reference frame information decoding means
for decoding information about a selection situation of
a reference frame used for the motion compensated
10 prediction, assigned in a unit consisting of one or
more second blocks obtained by sub-dividing each of
first blocks resulting from division of a frame of a
moving picture; compensating means for generating a
predicted image by performing motion compensation while
15 selecting one reference frame out of a plurality of
reference frames retained for the motion compensation,
on the basis of the reference frame information.
Another image processing system according to the
present invention can be constructed by adopting a
20 configuration wherein a coding apparatus comprises
motion compensated prediction means for performing
motion compensated prediction while selecting a
prediction direction used in Dbidirectional inter
prediction, in a unit consisting of one or more second

25 blocks obtained by sub-dividing each of first blocks

resulting from division of a frame of a moving picture;
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a mult1ple§%é form on a bitstream; and wherein a
decoding apparatus comprises prediction information
decoding means for decoding information about a
selection situation of a prediction direction used in
bidirectional inter prediction, assigned in a unit
consisting of one or more second blocks obtained by
sub-dividing each of first Dblocks resulting from
division of a frame of a moving picture; and motion
compensation means for generating a predicted image by
performing motion compensation while selecting a
prediction direction used in bidirectional interframe
motion compensation out of reference frames retained in
both a forward direction and a backward direction,
based on the prediction information.

Another image processing system according to the
present invention can be constructed by adopting a
configuration wherein a coding apparatus comprises
predicting means for performing inter prediction or
intra prediction while selecting an inter prediction
mode or an intra prediction mode in a unit consisting
of one or more second blocks obtained by sub-dividing
each of first blocks resulting from division of a frame

of a moving picture; and prediction mode information
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6f 1094 & ()-t, u]uu-vvvA?bCl 19109 ()-!{3Sf#10%& ()-10%& ()-!#"109& () -
109&' () - 109& () - v<wwiNxxx#yaBbCl! . .
LY. 109&' () - 3SE0H#NOVRMERISY100&E () o81DWREENg! g3nformation about a
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10%&}()_710@@@@?cgggﬁlgg@u@¥lonlgﬁaxb?_;gper prediction mode or the
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%>& ()-10q3f #0U8>RreRigIOOR PPdP) foy~theeere or more second blocks
in a multiplexed form on a bitstream; and wherein a
5 decoding apparatus comprises prediction mode
information decoding means for decoding information
about a selection situation of the inter prediction
mode or the intra prediction mode assigned in a unit
consisting of one or more second blocks obtained by
10 sub-dividing each of first blocks resulting from
division of a frame of a moving picture; and predicted
image generating means for generating a predicted image
by performing the inter prediction or the intra
prediction while selecting the inter prediction mode or
15 the intra prediction mode, based on the prediction
information.
Industrial Applicability
As described above, the present invention made it
feasible to accurately capture various motions in the

20 first block with a small overhead and to implement

efficient video transmission, recording, and playback.
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10 prediction, said coding method comprising:
5 a motion compensated prediction step of

performing the motion compensated prediction while
assigning one or more motion vectors in units of second
blocks obtained by sub-dividing each of first blocks
resulting from division of a frame of the moving

10 picture; and

an assignment information coding step of
outputting information about an assignment situation of
the one or more motion vectors to the second blocks in
a multiplexed form on a bitstream.

15 2. The coding method according to Claim 1,
wherein said motion compensated prediction step is
configured to perform the motion compensated prediction
while assigning the one or more motion vectors in units
of second blocks, regardless of locations and the

20 number of second blocks in a first block, and

wherein said assignment information coding step
is configured to use information about the locations of
the second blocks and the one or more motion vectors
assigned to the second blocks, as the information about

25 the assignment situation of the one or more motion

vectors.

135



10
10<10%&' () -!{Fz#10%H& () -, (. zX6~\: 0! F*z#10%>& ()-! qF*z#10%& () -! dFFz#10%
1 & ()- 'FFz#10%>& ()- ! gFFz#10%+& ()- y&10%& ()-.b' *+, -} ASH=0HPOL-0E®2-00
10<10%&' ()-!Y, 2g#109%&' ()-Y, 20#10%& ()-!1Y, 2g#10%&&& () -9010%& ()--:.zX9SH=0
P #1009 () -0 { #1099 ([ (& ()-0l'gs #1096 Q & ()-0! #10% (& ()-0!lI
#10% (L(& ()-0&10%4 & ()-WZ[\ ] D{\: 0!I vYg#109%&' ()-!, &10%& ()- 10( 210(
10(<10% & ()-! #10%(d(& ()-0!{s _ .
#10% ([ (& () - ODL6<wX6{\ Thel qePdgRv0vRetRogd* 1@9@CY¥Jing Yol 0% adm | 1gYg#109&
()-11YQ#L10%&' ()-!!Yg#LO% ' & ()-!<Q-_@!'! qlOo%&' ()-10%&' ()-&10%& ()- 10 10
10<109%& () -! qPergAn0v@e Ly- TR} Demy |Compn saegd SIIRBIgY {on Sstep  is
109%& ()-!1 Ff #10999& () - @ | Ff #10999&’ ()- @ " 10%& () -
"109%& () - wt z6@vIdpugeduko( perforyothe motion compensated prediction
10<10%&f()-!3f“#10%vv&f()-‘!3f,#10%ww&f()-‘!*3fh#10%&f&)-‘UzX6dY;O!!CF"z#10
9%&' ()-! cFf #100&1e) 2@ PRERI0OIRE( PR@ Y 1D9RS( FOIAOR VRCET69RN( PYIe3456C]\ : O!
PN y#10%(>(& ()-0%0% & ()- 10 10 . ,
5 of second bloCcks 1in accordance with an assignment
pattern preliminarily determined by grouping one or
more second blocks, and
wherein said assignment information coding step
is configured to use identification information of the
10 assignment pattern, as the information about the
assignment situation of the one or more motion vectors.
4. The coding method according to Claim 3,
wherein said motion compensated prediction step is
configured to select one of a plurality of pattern
15 groups obtained by preliminarily grouping motiocn vector
assignment patterns to second blocks defined in each
first block unit and to perform the motion compensated
prediction while assigning the one or more motion
vectors to the second blocks on the basis of an
20 assignment pattern included in the selected pattern
group, and
wherein said assignment information coding step
is configured to output the information about the
assignment situation of the one or more motion vectors

25 coded in each first block unit, as identification

information of the motion vector assignment pattern
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5 vector according to a shape of a motion vector
assignment pattern for a first block as an object of
coding and to code a prediction difference based on the
predicted value, as motion vector information.

6. The coding method according to Claim 5,

10 wherein said assignment information coding step is
configured to determine prediction candidate locations
for the one or more motion vectors according to the
shape of the motion vector assignment pattern for the
first block as an object of coding, to define one of

15 the prediction candidate locations as a predicted value
in accordance with a shape of an assignment pattern for
a first block located in the vicinity of the first
block as an object of coding, and to code a prediction
difference of the predicted value as motion vector

20 information.

7. The coding method according to Claim 3,
wherein said motion compensated prediction step 1is
configured to determine a predicted value of a motion
vector in accordance with a shape of a motion vector

25 assignment pattern for a first block as an object of

coding and to detect a motion vector while providing a
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wherein said assignment information coding step
is configured to code a prediction difference between
5 the detected motion vector and the motion vector
predicted value as motion vector information.
8. The coding method according to one of Claims
3 to 7, wherein said motion compensated prediction step
is configured to set the maximum number of motion
10 vectors assignable in units of second blocks to two,
and to perform the motion compensated prediction while
assigning the one or more motion vectors to the second
blocks, on the basis of one of predetermined assignment
patterns determined in each first block wunit and
15 indicating an assignment situation to second blocks
included in the first block, and
said assignment information coding step is
configured to output information about the assignment
situation of the one or more motion vectors determined
20 in each first block unit, as identification information
of the assignment pattern.
9. The coding method according to Claim 8,
wherein said assignment patterns include a pattern in
which the first block is unevenly divided horizontally

25 or verticaily, and a pattern in which the first block

is divided obliquely.
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10. The coding method according to Claim 8,

wherein said assignment information coding step 1is
configured to assign a variable length code to each
assignment pattern, based on a shape of each assignment

5 pattern, and to code identification information of the
assignment pattern.

11. The coding method according to Claim 8,
wherein said assignment information coding step 1is
configured to, on the basis of a situation of an

10 assignment pattern for a first block located in the
vicinity of a first block as an object of coding,
assign a variable 1length code to each assignment
pattern for the first block as an object ¢of coding and
to code identification information of the assignment

15 pattern.

12. The coding method according to Claim 8,
wherein said assignment information coding step 1is
configured to assign a variable length code to each
assignment pattern, based on video contents, and to

20 code identification information of the assignment
pattern.

13. The coding method according to Claim 2 or 3,
further comprising a residual signal coding step of
coding a predictive residual signal obtained in said

25 motion compensated prediction step, in block units of

the same size as that of the second blocks.
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14. The coding method according to Claim 2 or 3,
wherein said assignment information coding step is
configured to code information to identify whether
there is a predictive residual signal to be coded in a

5 motion vector assignment region consisting of one or
more second blocks, based on the assignment situation
of the one or more motion vectors.

15. The coding method according to Claim 2,
wherein said assignment information coding step 1is

10 configured to, on the basis of assignment situations of
motion vectors in a first block as an object of coding
and a first block adjacent thereto, output information
indicating a change point of motion vector assignment
in the assignment situation, as the information about

15 the assignment situation of the one or more motion
vectors in a multiplexed form on a bitstream.

l6. The coding method according to Claim 2 or
Claim 3, wherein said motion compensated prediction
step is configured to perform the motion compensated

20 prediction, including a case where an inter prediction
mode or an intra prediction mode is set in a unit
consisting of one or more second blocks, in addition to
a case where the inter prediction mode or the intra
prediction mode is set in each first block unit.

25 17. A coding method of performing compression

coding of a moving picture by motion compensated
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prediction, said coding method comprising:

a compensated prediction step of performing the
motion compensated prediction while selecting one
reference frame out of a plurality of reference frames

5 retained for the motion compensated prediction, in a
unit consisting of one or more second blocks obtained
by sub-dividing each of first blocks resulting from
division of a frame of the moving picture; and

a reference frame information coding step of

10 outputting information about a selection situation of
the reference frame for said one or more second blocks
in a multiplexed form on a bitstream.

18. The coding method according to Claim 17,
wherein said reference frame information coding step is

15 configured to <code combinational information @ of
selection situations of reference frames for said one
or more second blocks included in a unit of the first
block.

19. The coding method according to Claim 17,

20 wherein said reference frame information coding step is
configured:

to determine a predicted value of a reference
frame for one or more second blocks, from selection
situations of reference frames in said first block, or

25 one or more second blocks located in the vicinity; and

to use difference information between the
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predicted value and the selected reference frame, as
information about the selection situation of the
reference frame.

20. A coding method of performing compression

5 coding of a moving picture by motion compensated
prediction, said coding method comprising:

a motion compensated prediction step of
performing the motion compensated prediction while
selecting a prediction direction used in bidirectional

10 inter prediction, in a unit consisting of one or more
second blocks obtained by sub-dividing each of first
blocks resulting from division of a frame of the moving
picture; and

a prediction information coding step of

15 outputting information about a selection situation of
the prediction direction for said one or more second -
blocks in a multiplexed form on a bitstream.

21. A coding method of performing compression
coding of a moving picture by motion compensated

20 prediction, said coding method comprising:

a prediction step of selecting an inter
prediction mode or an intra prediction mode and
performing inter prediction or intra prediction, in a
unit consisting of one or more second blocks obtained

25 by sub-dividing each of first blocks resulting from

division of a frame of the moving picture; and
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5 form on a bitstream.
22. The coding method according to Claim 20 or
21, wherein said prediction information coding step or
prediction mode information coding step 1is configured
to code the information about the selection situation

10 as combinational information with information about an
assignment situation of one or more motion vectors to
the first blocks, included in each unit of the first
block, and to output the information in a multiplexed
form on a bitstream.

15 23. The coding method according to Claim 20 or
21, wherein said prediction information coding step or
prediction meode infermation coding step is configured
to code the information about the selection situation,
as combinational information with information about

20 selection situation of reference frames from a
plurality of reference frames for said one or more
second blocks, included in the unit of one or more
second blocks, and to output the information in a
multiplexed form on a bitstream.

25 24. A decoding method of performing

decompression and decoding of compressed moving picture
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an ‘assignment information decoding step of
decoding motion vector assignment information

5 indicating which of one or more motion vectors decoded
in each unit of the first block, a motion vector
assigned in units of second blocks obtained by sub-
dividing each of first blocks resulting from division
of a frame of the moving picture corresponds to; and

10 a motion compensation step of performing motion
compensation using motion vectors specified in units of
the second blocks on the basis of the motion vector
assignment information and generating a predicted image.

25. The decoding method according to Claim 24,

15 wherein said assignment information decoding step 1is
configured to, regardless of locations and the number
of second blocks as objects of assignment, decode said
motion vector assignment information as information
about the locations of the second blocks and the motion

20 vectors assigned to said second blocks.

26. The decoding method according to Claim 24,
wherein said assignment information decoding step is
configured to decode said motion vector assignment
information as identification information of an

25 assignment pattern preliminarily determined by grouping

one or more second blocks.
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wherein said assignment information decoding step is
configured to decode a variable length code assigned to
each assignment pattern on the basis of a shape of each
25 assignment pattern, as identification information of

each assignment pattern.
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decoding information about a selection situation of a
reference frame wused in the motion compensated
prediction, assigned in a unit of consisting of one or
25 more second blocks obtained by sub-dividing each of

first blocks resulting from division of a frame of a
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43. A decoding method of performing
decompression and decoding of compressed moving picture
data by motion compensation prediction, said decoding

20 method comprising:

a prediction mode information decoding step of
decoding information about a selection situation of an
inter prediction mode or an intra prediction mode
assigned in a unit consisting of one or more second

25 blocks obtained by sub-dividing each of first blocks

resulting from division of a frame of a moving picture;

150



FQ obU410 3%40% r(: & ()-10:r(:20:r(:10:r(:3 3f<10%r(:& ()-3

3040% r (: & (
& ()- LOg#10% (& ()- F#10% (& ()-O0h>|[:bU410 3 3f110%r(: & ()

) -

LOg#10% ( ) - % -

3yy10%r(: & ()-3 3"10%r(: & ()-3 3y 10%r(: & ()- 3f10%r(: & ()- FP02-0202-00

3y10%r (: & ()->r/|[:bUs10 3 3f10%r(: & ()- 3f10%r(: & ()-3 3@10% (& ()-3

33@*10% : &() 3yS10% r(: & ()- 3f 10%r(:& ()-1:h|[:busl0 3

3f,210% r(: &

3f$10%r (: & (
a

3y9010% r (: & ()-3 *T#10% (& ()-3 3*T#10% r (: & ()-
3" T#10% r (: & ()-h vU410 310%(& () -

() -
38109K( & ( ZJdr( 10:r(:10:r(:3 3f<10%r(: & ()- 6g#10% (& ()- 3f
]I

410%r (: & %) [:vU410 3 ! fH#IOMK({& ()-3 !f#10%R ()- fH#I10MK(& ()- 3
FHI0MK( & ()-° - " 109KE&e@icterDuknage) -Frfretaiamn stem qf gsejecting

3&10% (' & ()- 10K( 10K(10K(3 3y<10%K(& ()- ! f#109%K(& ()-

lf#lO%((& () tBEkiPtetuppedigBF@r1096e( OF the3in81p0pPred&CEION3TOYE (' & ()-3
3'10% (' & ()- 3 10% &%& - 310% (' & ( vU410 3 3&10% (' & ()-3
3$10% (' & (§>ass A3198¢1 (p&ﬁ@}@ﬁl%o%ﬂ%@@c‘(‘)w@m%nd( @efformlng

3910% ( & ()- C{|[:-410" ('3 3f<10% ('& 3y810% (' &

3~, g#20% (' &EFF{ @reﬁb%@e@/@(&r() l{ltré*m%’d%c‘& P - tﬁl@%ne(ra&e( a

bA410' ('3 3 g #100/% 331 g#10% (& ()-"' \g#l0% (& ()-"' 3" 10%r( & ()-y
3940%r (: & (PFre@Lc #9°r WW410 3f&10% (' & ()-

3940% (' & 10 r 10 r 3S<10% r #10%

or1ome T O L A v%og%c%m Horhgh foidanlte, o @pdn 42 or

()-
eis 4 %@f%?&we@%ﬁa@ T i e
z;;%zﬂf&& ST, Uil 5o M Oy 32
L R e %ﬁgé%mrfl*ﬁf%(aff#%t e 0.

T e T TR

0 ) A
‘:Ig'fi(])-gf%g ;&( % I{&ng@ga ?@Q—%Oqﬁglﬁr (#1]1rgf/$§‘lém&a$,€l)clr{ Ngtgté%@eﬁ( 1gf6§m%Q156

, 9#10% (& §)a %‘Aﬂajrplg QL0 (QltL@ElM(&f( )c?ne’-@%o%c(ﬁe (hotion

@10% ( & ( 3f10%r( &() 3940%r(: & ()-&+,

394.0% r (: & (y=dlokb: kY H(héOfli(cst3$§11<9£/ﬁ rén& (Dnf Jemet QW (Sbdut Nthe

K, 8#10%(& ()-n 3s*10% r(:& ()-: \|[:bU410 3 3g#10%r(: & ()-M

gH10%5( &' () - Me1g#L0U (84 Chablong#10% (18et) 1M cg8hOUNREE OF- Mhe first

3y10% r(: & ()-\_| obU410 3%940% (' & ()-10:r(:210:r(:20:r(: 3S<10%r(:& ()-
349#10%(& (bioak34g#10% r(:& ()- g#1l0% (& ()-M | K| [: bW410 3 3q

@#10% ('& ()- 3yl0% ('& ()- 3"10% ('& ()- 310% ('& ()- 310% ('& ()-
310% (' & () O[:bB10 ThSyFO8Mirfy &néthod A&#G086n¢" & (Tlaldy 10%or(' & () -
3yl0% ("& ()- 310% ('& ()- @#10% (& ()-1Q[:buU4l0 3 3{4g#10% (' & ()-

3f2 10% (' &48)- WByeEel®bsdid pyed3esignlOniqrmgyion 3¢a086ity &sEFp
3y&10% (' & ()-svU410 310%K(& ()- 310%K(& ()-

3040UK(& ()-00' Erefticrir® (mod$ <lduformatipn 3yRIERing & $heBy| F-SVU410 3
3{ @#109K(& ()-3 3yLIOYK(& ()-3 31 10%K(& () - 3yLlOWK(& ()- 3" 10%K(& () -
109Ke& ()-J cPpfigumed 3 B8 1d9&edEe() ®%$1@We&meylgn3 SO ( &T0E-
SHI0K( &' ()- 3109%<(& ()- 3&L0%K(& ()-Fx !"/]| obU410

3940% r (: & (FeiBREIOR( BOKUS t3pal 0DAY &E1§ - UBEL FOREELtINg RE sewm%«& ()
3(10%K(& ()-/6h|[:bU410 3 | g#10% (& ()- !g#1l09m& ()-3_3dy L10%r§

SH10% 1 (: & (FOFe] s&%e%i(&b?yczsw ié%“r(C&mP)mF‘[CNREiélolP(fofﬁ‘a (Loilo r(

3f<10%r(: & ()-3 3f,8FL0%r (: & #10% #10% ( &

3! g#lO%/or( %? LB RSN NAIHEPE : r(ff () ?) e %%%@/k& 3‘%% oé/%«& ()-1:

f #109%4K( & f #109%K(.& &100 bU410 . 3&10% 10K( 10K( 10K( 3

sggo%g&i%fﬁ prkoel o ' :ﬂs%f‘ﬁi%‘“#ﬂéﬁ%o it
0, S S 0,

10% KPi & () - 28Fodd e 13 Q‘”&%ﬁ%ﬁ%bﬁﬁ%% Sr‘%l 1A ort é?%f%?(@or

3 <10%( & 34S#10%K 4S#10 &' 3Y. 10%K( & bW10 3
00 & () EPeo Rty CEnA Shis oo A Ofe 7 TatBoprerrs hLocks:
Dg#10% (& () - & 3f10%r( & ()-K9 $9& | [ NAA1010:r(:10:r(: 10:r(:

3 <10% 1 (:& ()-3 gFLO% (& ()°& eg#l0% (& ()-& gHIO% (& ()-&

VO#H10% (& ()- &' AL| [: NAA1010 3" z#10% : & ()- TH#10% (& ()-3 eT#10% (& ()-
BTH10% (& () - eT#lO%(& ()- 3%0%r (: &9z | [ NAGLOLO: r (:10:r (= 10: r(:
3f<10% 1 (: & ()-3 "z#10% (& ()- ["z#10% (& ()- "z#10% (& ()-

e" 7#10% (& ()-d?|[: NA41010 SH10% (& ()-! SH10% (& ()-13 3 SH10%r(: & ()-!
1 SH10% (& ()-! e SH10% (& ()-1 39%A0%r(: & ()- 2AEF|[: -410:r1(:

31<10%r (: & ()- F4g#10% (& ()-3 FAQHL0% $& ()- , g#10% (& ()- 3+10%r (: & ()-

NI A NN 7 "~ N A



1 "z#10% (& ()- 1 3&10% (' & ()-210:r(:20:r(:;swyz|obW1o

3040%r(: & ()-10" (10" _('10' (' 3f<10% ('& ()- z#10% (& ()- 1

3z#10% (' & ()- 1 z#10% (& ()- 1Y* |[:bU410 3 3f@0%r(: & ()- FpP02-0202-00
3y 10%r(: & ()- yyGlO% (& ()- 3"10% r(: & ()- 3f10%r(: &

3f10% r(: & ()-"7g|[:bUs10 3 3MIO% r(: & ()- 3"10%r(:& ()- 3y 10%r(: & ()-
3y10%r(: & ()- 3y10%r(: & ()- 3@10% (& ()-YrF|[:bU410 3 3y 410%r(: & ()-
3y, 210%r (: & () - 3f9010%r (: & ()-, 3Y. 10%r(:& ()- 3y, 10%r(: & ()-

3F&10% r (: & {Nckuged 1618 1nes Uiig (FonsiapLag (o (9;831@) ene1ey (meger (:
3f<10%r (: & ()- 3f8Z 10%r(: & ()- 36g#10%r(: & ()-G-RZ|[:vU410 3

3f, 10% (' & 6%C Qnﬁ@llg%ﬁ& () k"10% ( & ()- ,"10% (& ()- 3f 10% ('& ()-
3S10% (' & ()-Zc % vU410 3 3yL010% (T& ()-331.10% (' & ()-

3,10 ('& ()- 3f$ % _( &) - COUTRE0Y% SPPETELLS3f &EPT0% PELEOFRLBE0bU410
394.0% 1 (: & () - ('10' (' 3f<10% ('& ()- 3f810% ('& ()-

3&6T#10% aowres§3a@o%°@la9()0# 18| [mamme 3%?#%%(@()11%1011
3S10%r (: &() 3ysGLO% r(: & ()-, ""10% r(.& ()- 3F"10%r( &é

#" 1098r (* & (FOQPQPFNM@LMO prr(edf@trl(oriro r 533§<10%9Ct”@( 5218 EL ()-9
\ &g#10% (& () -9 8#10%r( & ()-9 AT#lO%(& ()-+-d|[: NA41010 3"10% r(:& ()-
3 10%r(:& (YO"BIOYPE & ()- 310%r(:& ()- 3y 10%r (: &

3&10% r(: & ()- 1010 3&10%r & ()- 3 F@10%r 3510%.r ( &' ()-
3yle%§( &(%) 3%&?’6 & O 5 e(‘I& (Pr% ShiAg 010 /or(f -
3y$10%r (: & 3_"S#109 10%.r

SA0vr (. & () PBFRPFORAG 20D 3y éﬁb%r(camﬁfgsg.t%o Shsi qﬂ&g{l) e

3yY. 10%r (: & # %.r ) -

3%;(10%r((& % Sxﬂ%v%ﬁ % ‘%ﬁg} ’(‘gél%g Q’ﬁ%’ig@g %n&“P)"ts of second

? ' .
%@gé‘%lﬁ(?‘&(%}&gkg( %1(n(ejdo tE)}' §%§ %ign@lrd((l g %ac@?%% ffﬁ{)bg{t—gl{g vU410 3
A% Rt e e el ) o

"g#10% (& () picture; and

assignment information coding means for

outputting information about an assignment situation of
15 the one or more motion vectors to the second blocks in
a multiplexed form on a bitstream.

47. The coding apparatus according to Claim 46,
wherein said motion compensated prediction means is
configured to perform the motion compensated prediction

20 while assigning the one or more motion vectors in units
of second blocks, regardless of locations and the
number of second blocks in a first block, and

wherein said assignment information coding means
is configured to use information about the locations of

25 the second blocks and the one or more motion vectors

assigned to the second blocks, as the information about

152



W\ ] k| obU410 3940% (' & ()-20:r(:10:r(:20:r(:3 3f<10%r(:& ()-
Az#10% (& () - 3{4z#10%r(: & ()- 3y210%r(:& ()-ko P |[:bu410 3

aT#10% (& ()-R 3vaT#10% (' & ()-R3 3L10% ('& ()- -"10% (& ()- VFRO% 0&0gy00
3y10% (' & ()- (/|[:bU410 3 3*g#10% (' & ()-? *g#10% (& ()-?3

3{*g#10% (' & ()-? 3L&10% (' & ()- 3y$ 10% (' & ()-

3aT#10% (' & ()- REABCDQBW U410 3F10%r(: & ()- 3s10%r(: & ()-

3940%r (: & ()-10" _('10' _('10' (' 3y<10% (‘& ()- 3y810% _('& ()-VN"_|[;
vU410 3y10% tiie & (9sidyedds r 18ueFiandyahosthe o8- @6 TO%Er (MEL{yn 3y,
10%r(: & ()- 3"10%r(:& ()-{_?vUa10

3y10%r (: & (Yegho96r (: & ()-#3y10% r(: & ()-y10%r(: & ()-yl0%r(: & ()-6< >vWU4
10 3 VF109K( & () - _ _ ,

f109K(& ()-y10%r (4% () TH8y20%4 nE: BPPRIGIO® BCCQrEing: |t[cr\m@h@1rm<e§m<( 010K(
f<109K(& ()- ~f,210%K(& ()- nf$10%K(& ()-M f$L0%UGE () -

i f 1OYK( & () - @rpreing 57 \AB#E@%A(a@zmwnsa‘i@d/@(@%mﬁl%%ﬂ@&n@) is
SF10% (& ()- S10% (& ()- Y%0% (& (%ﬁ : NA41010 t &f #10% & &_)L

t & #1096 (&' (FOBL RIWIDH R PFE HOFRS %0/&0%}0@ PSR RS ction
eS#H10% (& () -xvU410 o#10%K( v&( 1 #109%K % é% 1 t#lOO/ K( él)] 1
VA0YK( & () - 19nF 19129 B2EN TG 0b4¢ & I(“jf PE: W@Jﬁ oMot 91 o¥EREGRS % its
eH#10% K(| & %% 1t #10% %i‘ 1 #109%& 1 a#10%K(h& ()- 1, AHL10UK( & () -
1*7_vUu410 f 1986 (9291 ﬁﬂ s() Anq dEFCeoq Hos e 3 1BRF1BRITOK(

S<109K( & 10%6 (& ( 096 ( & 11096
R%A&&Q)Paﬁbﬁﬁ‘]&[ @rU‘ﬁfmi Y) 9o FF““F% %3(7 éx%%pl[”f‘%lgé)ﬁ(&of)-

f 8Z10% ( & S#10% 10%( & f@O%\ &
f&lO%‘(f& (§ )i Og%#%%%?% #’Cﬁim‘?n 18/&(& 0)- §6f;(#10%\(& ()- S 4Y

o Sgbione(var () "RSATIGTR 1) S BEIGUAE (M Y TooB( B (] e

JLOYB(E () 102 (A8 LEUBD) Lephga: lg@rg%%mﬂl(mmatf&@gﬂ@we< Y& ()-

9g#10%8( h 1y410 09
oo(e () SO 1 %E&%%?‘lo%?gfi? W08 7P E 8RR 1DV e (-

j g#10%K(q& £ 1 ﬂQﬁ(élﬁﬁatléﬁlQ%%%(éne dPUE B (hot 984 0HKE oLy : Normal ™
"Headi ng 13]c" %iea ding 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c"

" Headi ng 63]C " Heagli ng 7310 debeadingy 83bsaratieadi 76r93] peArobriayl t
Par agr aph Font X($P) X. / 3r 8= 5C+HthFNWb995qu|p \ 5v

hxL+98{ V"' 0- 2deRsMIENT SH oL nAT i Q8 ggFEAAEKitsr 888 ¢4 ROV I AF TYibtuk &SRy ~s
S, !10&38(Jyg] C #! &(, . 02468: <>@BDFFULNPRTVXZ\A bdf hj | nprtvxz| ~

"$8(*,.02468dS?@BEE*U&@EEE%DGthﬁE&&%BEkFtpﬁ@&&@tL@n—*%#h$iS@éEédﬂﬁ#+3456789
. <=>? @ABCDEFGHI JKLIMNOPQRSTUVWKYZ[ S
Y: 11 & +2. T12dpp608k24zB0mbd1 & i TsUQYZP_aehG KEmmopSr 7t t v#yy} 7@-H. - D<Qw. t 1
Uy) _eNZwsNXS4' V6c; $_| KgsnnWKo#2vh Q% *-/ 0g35: <%9@
ADxFt JKNPTeUXZ] ! * 8ai$ $ kyMirhemvimm&niimhic ooapi K Rwvz@ECP A DI >x GBanpu~ for
E2$! QB[ &n( *8-. 23E5779=; >?BBCEG LP#R' UGN Z\ " _bbeZzZgYI . nqr vxS| F>h
decoding motion vector assignment information
20 indicating which of one or more motion vectors decoded
in each unit of the first block, a motion wvector
assigned in units of second blocks obtained by sub-
dividing each of first blocks resulting from division
of a frame of the moving picture corresponds to; and

25 motion compensation means for performing motion

compensation using motion vectors specified in units of
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wherein said assignment information decoding means 1is
5 configured to decode said motion vector assignment
information as information about a location of a second
block as an object of assignment and a motion vector
assigned to said second block.
51. The decoding apparatus according to Claim 49,
10 wherein said assignment information decoding means is
configured to decode said motion vector assignment
information as identification information of an
assignment pattern preliminarily determined by grouping
one or more second blocks.
15 52. An 1image processing system comprising a
coding apparatus for performing compression coding of a
moving picture by motion compensated prediction, and a
decoding apparatus for performing decompression and
decoding of compressed moving picture data by the
20 motion compensated prediction,
wherein said coding apparatus comprises:
motion compensated prediction means for
performing the motion compensated prediction while
assigning one or more motion vectors in units of second
25 blocks obtained by sub-dividing each of first blocks

resulting from division of a frame of the moving
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picture; and

assignment information coding means for
outputting information about an assignment situation of
the one or more motion vectors to the second blocks in
a multiplexed form on a bitstream; and

wherein said decoding apparatus comprises:

assignment information decoding means for
decoding motion vector assignment information
indicating which of one or more motion vectors decoded
in each unit of the first block, a motion vector
assigned in units of second blocks obtained by sub-
dividing each of first blocks resulting from division
of a frame of the moving picture corresponds to; and

motion compensation means for performing motion
compensation using motion vectors specified in units of
the second blocks on the basis of the motion vector
assignment information and generating a predicted image.

53. The 1image processing system according to
Claim 52, wherein said motion compensated prediction
means in the coding apparatus is configured to perform
the motion compensated prediction while assigning the
one or more motion vectors in units of second blocks,
regardless of locations and the number of the second
blocks in a first block;

wherein said assignment information coding means

is configured to use information about the locations of
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the second blocks and the one or more motion vectors
assigned to the second blocks, as the information about
the assignment situation of the one or more motion
vectors; and

wherein said assignment information decoding
means in the decoding apparatus is configured to decode
said motion vector assignment information as
information about a location of a second block as an
object of assignment and a motion vector assigned to
said second block.

54. The image processing system according to
Claim 52, wherein said motion compensated prediction
means in the coding apparatus is configured to perform
the motion compensated prediction while assigning the
one or more motion vectors in units of second blocks in
accordance with an assignment pattern preliminarily
determined by grouping one or more second blocks;

wherein said assignment information coding means
is configured to use identification information of the
assignment pattern as the information about the
assignment situation of the one or more motion vectors;
and

wherein said assignment information decoding
means in the decoding apparatus is configured to decode
said motion vector assignment information as

identification information of an assignment pattern
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preliminarily determined by grouping one or more second
blocks.

55. A coding program for letting a computer,
which is incorporated in a coding apparatus for
performing compression coding of a moving picture by
motion compensated prediction, execute each of the
steps in the coding method as set forth in one of
Claims 1 to 23.

56. A decoding program for letting a computer,
which 1is incorporated in a decoding apparatus for
performing decompression and decoding of compressed
moving picture data by motion compensated prediction,
execute each of the steps in the decoding method as set

forth in one of Claims 24 to 45.
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